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EXECUTIVE SUMMARY

Background

The Institute for Quality and Efficiency in Health Care (Institut fur Qualitat und
Wirtschaftlichkeit im Gesundheitswesen [IQWiG]) was commissioned by the Federal Joint
Committee (Gemeinsamer Bundesausschuss) to evaluate the benefits and harms of
clopidogrel versus acetylsalicylic acid (ASA) for the secondary prevention of vascular

diseases.

Research question
The aims of this evaluation were:

- the comparative evaluation of the benefits and harms of clopidogrel and ASA as
antiplatelet monotherapy for secondary prevention in patients with manifest ischaemic
heart disease (IHD), ischaemic cerebrovascular disease (ICVD), or symptomatic
peripheral arterial disease (PAD).

and

- the specific comparative evaluation of benefits and harms of a switch in therapy to
clopidogrel versus continuation of existing ASA therapy for secondary prevention (as
described above) in patients who had previously suffered an adverse event during

ASA therapy (in particular a thromboembolic event or severe bleeding).
The focus of this evaluation was on patient-relevant therapy goals.

Methods

This evaluation was conducted on the basis of randomised controlled trials (RCTs) available
on the research questions outlined above. For this purpose, a systematic search for literature
published before October 2005 was conducted in the databases MEDLINE? (including Pre-
MEDLINE), EMBASE,® and CENTRAL." In addition, reference lists of relevant secondary
publications (systematic reviews, HTA reports) were searched, as well as study registers,

study results registers, and publicly accessible regulatory documents. Furthermore, queries

? Medical Literature Analysis and Retrieval System Online
? Excerpta Medica Database

* Cochrane Central Register of Controlled Trials
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concerning relevant published and unpublished studies were sent to the manufacturer of
clopidogrel.

The evaluation included RCTs that compared clopidogrel with ASA therapy in patients with
vascular disease (IHD, ICVD, or PAD). The literature search was conducted by 2 reviewers
independently of one another.

The evaluation of the study quality and study results (patient-relevant therapy goals and
outcomes) was presented in a preliminary report, which was published on the IQWiG website

(www.igwig.de). Interested parties could submit written statements, which were discussed in

a scientific hearing. The final report was subsequently produced.

Results

The literature search identified 5 published relevant studies and 1 additional unpublished,
potentially relevant study. Of the published studies included in this evaluation, 3 showed
major and 2 showed minor deficiencies with regard to the study and publication quality.

The CAPRIE trial (Clopidogrel versus Aspirin in Patients at Risk of Ischaemic Events;
CAPRIE 1996), which included nearly 20 000 patients and had a mean follow-up of nearly 2
years, was the main source of information for most of the patient-relevant outcomes
investigated in this report.

The Chan trial (Chan 2005) is particularly relevant with regard to patients with a history of
ulcer bleeding under ASA, and for whom either a continuation or switch of therapy are
potential treatment options.

The CAPRIE trial included a similar proportion of patients (approx. 6300-6450 in each group)
with recent ischaemic stroke (likely to be of atherothrombotic origin), recent myocardial
infarction (MI) (with at least 2 indications of ischaemia), or symptomatic PAD (with existing
or history of intermittent claudication). In this review, these subgroups are referred to as the
ICVD, IHD, and PAD subgroups, respectively. In the overall study population, a statistically
significant difference for the predefined composite primary outcome (MI, ischaemic stroke, or
vascular death) was shown in favour of clopidogrel. No significant differences were noted for
the predefined secondary outcomes (including all-cause mortality). For the primary outcome,
patients in the clopidogrel group had an average rate per year of 5.32%, compared with 5.83%
in the ASA group (absolute risk difference: 0.51%). This difference was mainly caused by the
subgroup of patients with symptomatic PAD. Under consideration of the statistically
significant heterogeneity test (p=0.042), the results of the CAPRIE trial should be assessed
differently for the 3 subgroups. In the IHD and ICVD subgroups, it cannot be determined with
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any certainty whether clopidogrel had a slightly beneficial effect, no effect, or even a
detrimental effect compared with ASA. In contrast, the evidence of the superiority of
clopidogrel versus ASA in patients with symptomatic PAD for the composite primary
outcome can be regarded as being sufficiently certain.

Several secondary analyses of the CAPRIE trial assessed the efficacy of clopidogrel versus
ASA in patients with additional vascular risks. All of these secondary analyses showed major
methodological deficiencies. None of these analyses provided sufficient evidence that in
patients with these additional risks, the efficacy of clopidogrel versus ASA should be viewed
differently than for the overall study population. The results of the CAPRIE trial have so far
not been confirmed by a second, completely published study.

The other studies did not substantially contribute to the complex ‘““vascular/thromboembolic
events”.

According to preliminary results of the additionally identified and so far unpublished
WATCH trial (Warfarin and Antiplatelet Therapy in Chronic Heart Failure) in patients with
(mainly ischaemic) heart failure, numerically more thromboembolic events occurred under
clopidogrel than under ASA. Though repeatedly requested, no further results were provided
by the organisation conducting the study, the sponsor (Sanofi-Aventis), or the principal
investigator.

With regard to adverse effects, one needs to distinguish between studies including lower-dose
(75-160 mg daily) and higher-dose (325 mg daily) ASA (which does not have a greater
therapeutic effect), as bleeding complications in particular possibly occur less frequently
under lower-dose ASA. Of the included studies, only the CAPRIE trial was conducted with a
higher ASA dose not usually used in Germany for secondary prevention of vascular diseases.
Therefore, its contribution is limited with regard to the comparison of the occurrence of
adverse effects of ASA versus clopidogrel. Even under higher-dose ASA, intracranial
haemorrhages were not statistically significantly more frequent than under clopidogrel. The
data on the incidence of severe gastrointestinal bleeding were inconsistent. There was also no
significant difference between treatment groups for all-cause mortality and study
discontinuations due to adverse events.

Two trials (Chan 2005 and Ng 2004), using lower-dose ASA, were explicitly designed to
evaluate safety aspects. The studies investigated whether, in patients with a history of
symptomatic gastroduodenal ulcers/erosions under ASA (Chan 2005: bleeding; Ng 2004:
bleeding or dyspepsia), a switch to clopidogrel reduced the risk of recurrent bleeding or

increased the healing rate of ulcers. Due to major methodological deficiencies, no valid
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conclusions can be drawn from the Ng trial. The Chan trial also showed major deficiencies.
However, under consideration of the additional information supplied by the main author of
the study publication, at least an indication was provided that in patients with a history of
ulcer bleeding under ASA, a combination of lower-dose ASA plus the proton pump inhibitor
(PPI) esomeprazole was more effective in preventing recurrent ulcer bleeding than a switch to
clopidogrel therapy.

No relevant comparator studies on ASA and clopidogrel therapy were available in patients
who had previously experienced a vascular event under ASA.

None of the studies included had the primary aim of investigating the effect of the treatment
options on the quality of life or disease-related symptoms of patients. It could not be inferred
from the studies investigated whether clopidogrel is more effective than ASA in reducing
disease-related symptoms such as pain (when walking or resting) or angina pectoris

symptoms, or in increasing physical capacity or the ability to perform daily activities.

Conclusion

Compared with ASA, long-term antiplatelet monotherapy with clopidogrel in patients with
symptomatic PAD has an additional benefit with regard to the risk reduction for
vascular/thromboembolic events. No such evidence is available with regard to the reduction
of overall mortality. In patients with IHD or ICVD (in each case without co-existing
symptomatic PAD), an additional benefit of clopidogrel therapy has not been demonstrated.
There is no evidence available that the above conclusions differ for specific patient groups
with an increased risk of thromboembolic events (e.g. patients with hypercholesterolaemia,
diabetes mellitus, or manifestations of atherosclerosis in more than 1 vascular territory). There
is no evidence available that in patients who experienced a gastrointestinal complication
(symptomatic ulcers/erosions) under ASA, a switch of therapy to clopidogrel results in a
patient-relevant additional benefit. In patients with prior gastrointestinal ulcer bleeding under
ASA, indications exist that a continuation of treatment with lower-dose ASA combination
therapy plus a PPI (esomeprazole) results in a higher patient-relevant benefit than a switch to
clopidogrel.

There is no evidence available that in patients who experienced a vascular event under ASA, a

switch to clopidogrel therapy results in an additional patient-relevant benefit.

Key words: clopidogrel; acetylsalicylic acid; antiplatelet drugs; ischaemic heart disease;

ischaemic cerebrovascular disease; peripheral arterial disease; systematic review.



http://www.medterms.com/script/main/art.asp?articlekey=2111

Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY ...ttt 4
TABLE OF CONTENTS ...ttt nnn s 8
LIST OF TABLES ...ttt e e araae e 10
LIST OF FIGURES ...ttt e e st et e e s nae e s e e e anaeeeanaeean 10
LIST OF ABBREVIATIONS ...ttt e e snnne e 11
1. AIMS OF THE EVALUATION ..ottt eai e 13
2. BACKGROUND ...t e e e aa e eaa e ees 14
3. PROJECT PROCEDURES ...ttt 18
KN O 18] =N ) 1 g T= ] ] [ SRR 18
3.2 Changes to the preliminary report following the scientific hearing.......................... 20
A, METHODS ... et e e e e et 21
4.1 Criteria for the inclusion of studies in the evaluation..............c.ccccooiiviinincncinenns 21
41,1 POPUIALION ..ottt sttt ettt et e e et e e te e se e seessaesbeessessaessaesseessesseesseesseenseenseenseessensnens 21
4.1.2  Intervention and cOMPArator trEAtMENT ..........c.eeuiriertieriieteeieetertee st e e eteeaee st e et e e eneeeseesse e seeaesneens 21
413 OULCOMES -.enviiniiiiiieiieeieete ettt ettt ettt et bt e bt et e et e at e ebt e bt et e bt eatesbsesbtenbe e bt e sbee bt emteenteeanens 21
O 1 T | 74 o1 PRSPPSO 22
4.1.5  Other study CharacteriSTICS ....ecoviiiiiierieriieiieieeeeett ettt e eteete e esteeseeaessaesaeesseesseessesssesseessenssesssesseens 23
4.1.6  Overview of the inclusion and eXCIUSION CIILETIA ......ueeuvieeiertieitieieee ettt 23
4.2 LITErature SBACI ........oiiiciic e 24
4.2.1  LILETALUIE SOUTCES ..euveuteutenientertestenteettettententestetesbeeteebeeutestestensessesteabesaeebeeatentese st eabesaeebeeneensensensenbenaens 24
4.2.2  Search for further published and unpublished StUAIEs..........ceeciriiriiiieiee e 25
4.2.3  Search for additional information on relevant StUIies...........ccceeveeiereriririnenieeeee e 25
4.2.4  Identification Of releVant STUAIES .......cceeruieiiieieeiee ettt ettt et et e st et en e eneeeneens 26
4.3 Evaluation of infOrmation ...........cccociiiiiiiicce e 27
4.4 Synthesis and analysis of INfOrmation .............cccooviiei i 29
44,1 MELA-ANALYSIS ...ueeetieiieiieeiieieeeeste et et eteste st e ste e st esbeesbeesseete e beesbeesbeesbeaseesseebeenseenseereeeseeteenreenbeensens 29
442 SeNSIIVIEY ANALYSIS ...eeiieuiiitieitieteee ettt ettt e st et et et e e st e e bt e ste e bt enteeneeeneeeae e bt enteenteeneeeneen 29
4.4.3  SUDZIOUDP ANALYSIS ....vieviieeieiiieiietieieetesteste et etestesttesteesseesseesbeesseesaesseesseesseassesssesssesseesseeseenseessenssens 29
4.5 Changes from the report Plan ... 30
4.5.1 Changes made during the production of the preliminary report...........ccooevoeerierieneeireieeeeee e 30
4.5.2  Changes after the publication of the preliminary report..........ccceecveeeveriierieeneeriieie e eve e seeens 31

ST o =1 1 R 10 TP 32
5.1 Studiesavailable ... 32
5.1.1  Results of the literature SEArCH ..........c.ociiiiiiieiee et 32
5.1.2  Study register and study results data DASES..........ccevviirierieriieii et 36
5.1.3  Publicly accessible documents from regulatory authorities ..........cecceeeverieriererie i 36
5.1.4 Responses to queries t0 MANUTACIUIETS ..........cceervereieiieiiereenieeteeteseesteesseesseessesssesseesseesseessesssesseenns 36

5.1.5 Responses to queries to authors or other persons involved in relevant studies (see also Appendix D)36
oI B N 1314 A o o) U 37




Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

5.2 Characteristics of the studies included in the evaluation .............ccccocooeiniiciinnnn, 38
5.2.1  Study design and POPULALION ........ccuieiiriiiriieitiee et ettt ettt et sae e et sne e 38
5.2.2  Study and publication QUAITEY .......ccueruerieririiirietie ettt 47

5.3 Results on patient-relevant therapy goals...........ccocoiiiiiiniiii e 52
TR T8 BN 0 o 10 YT 0 ) 121 LRSS 53
532 VasCUIAr d@ath.....c.couiiiiiiiiiieeee et bttt et 55
5.3.3  Vascular MOIDIAILY ......eeiieiieie ettt ettt ettt e et e b et et et e snte st ene e e enes 58

5.3.3.1  Myocardial INTArCHION. ........ceevieriieiieiieieee ettt st este e be e b e esseesbesseesseesseenseennas 58
G T0C T8 1 o (< U 61
5.3.3.3  Composite primary outcome (CAPRIE trial): Vascular death, myocardial infarction, or stroke63
5.3.3.4  Ischaemic ulcer, gangrene, and ampPUtAtioN ..........cccueouerieruerenereeieeeietee et eens 66
5.3.3.5  Revascularisation procedures due to ischaemic SYMpPtOMS.........ccceerveeriverieerieseeneerieeieeee e 66
5.3.3.6  Acute coronary syndrome, angina pectoris, symptomatic arrhythmia, transient ischaemic
attacks, intermittent ClaudICATION ..........c..coievuiiiiiieieieeee e e e e 66

5.3.3.7  New occurrence of heart failure or deterioration of pre-existing heart failure.............cccccceeeee. 67
5.3.4  Rate of hoSPItaliSAtIONS .....c.eevuieiieiieiiiiieiiete ettt steetessaesseesseenseensesneenseenseenes 67
5.3.5  AQVEISE @VEILS ..cueiuieiieiete ettt ettt ettt ea e et e st e e e e e teeteebeeheeb e eneen b e s e eaeebeeheebeeneent et et enneeeeerene 68
5.3.5.1  Gastrointestinal COMPIICALIONS ..........ecvieriieiiirierieeiereeteeee ettt te e eae e e eseesesnaeseeesseenees 69
5.3.5.2  Other severe bleeding COMPIICALIONS ........ccueruiruiriririeieie ettt ettt eens 73
5.3.5.3  Haematological Chan@es .........c.cccveruieiiiiieieiieieee ettt ettt este e s e sseenseensesneas 73
5.3.5/4  AlICTZIC TEACLIONS ..cuvieuiiiiiiiiiesiiestt ettt ettt ettt ettt st e st e e bt e bt et e s et e sbee bt et e e s teestesbeenbeebeenbesnees 73
5.3.5.5  ReNal AYSTUNCHON ....vieiiiiiieiiieciieie ettt ettt sttt et et eensess s e seeseenseensennnes 73
5.3.5.6  SEriOUS AAVETSE EVEILS ....euieieuieuieieieie ettt ettt et et e e teste e bt steebe et esbetenteabeseeebeeseaneeneensenseneeesene 77
5.3.5.7  Study discontinuations due t0 adVErSE EVENTS .......c.eecuerriiriierierieii e eieeeeie e ete e sree e eee s 77
5.3.6  Other outcomes, including quality 0f 1ife..........cccoeiiiiiiii e 78
5.3.7  SUDGIOUP ANALYSES....ccueiieieriieiieiieteeieeitesitesteetestestessee s st eseessesseesseaseenseesseessessaesseeseensesnsesnsenseanseenes 78
T TR B € 1<) e (<) OO O TP USRI 78
537 2 A ettt bbbttt b e bbbt ea ettt st be e 78
5.3.7.3  CONCOMILANT QISEASES ......eueeueeuienietertieterteeteeutentetertestesbeetesseeseeseeneensesseateabeeseeseeseensensensenseseeasene 79
5.3.74  Pretreatment with antiplatelet drugs..........ccvevieiieiieieieceee s 81
5.3.7.5  QUAITYING QISEASE.....eiveeueruieeieiieieie ettt ettt ettt sttt et ese et et et e besbe s beebe e st ene et e beneseeene e 82
5.3.7.6  Atherosclerosis in more than 1 vessel territory or previous ischaemic event..............cceveenennen. 82
5.3.7.7  Time between qualifying event and start of intervention.............ceceeeeienienierenene e 84

5.4 SUMIMATY ..ottt b et b et e b e hb e e b e e s be e e bt e sh bt e abe e ebbeebeenbbeenbeesbeeenbeeas 84

6.  DISCUSSION ...ttt e et e e e ea e e e eaaa s 88

N OO 1 [ 01 I 1 [ 1 94

8. LIST OF RELEVANT STUDIES.... oo 95

9. REFERENCE LIST .ottt et e e e e e e et e e e e e ees 97

APPENDIX A: NON-RELEVANT PUBLICATIONS (REVIEWED IN FULL TEXT) 104

APPENDIX B: SYSTEMATIC REVIEWS, META-ANALYSES, AND HTA REPORTS

132
APPENDIX C: SEARCH STATEGIES ..., 136
APPENDIX D: QUERIES TO AUTHORS/OTHER PARTIES AND RESPONSES. 150
Appendix D.1: Response from R. Roberts (CAPRIE trial)........ccocoiiiiniiiiiie 151




Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Appendix D.2: Response from M. Hamel for J. Drazen (Chan 2005)........cc.cccoevervinenne. 155
Appendix D.3: Response from F. Chan (Chan 2005).........cccccviiiiiiininniieseeese e 156
Appendix D.4: Response from D. Zarin (WATCH trial) .......cccooeiiiiiiiiiiieeece, 158
Appendix D.5: Response from B. Massie (WATCH trial)..........cccooevviiiiiiiiiiccie, 159
APPENDIX E: MATCH TRIAL ..ot 161
APPENDIX F: PROTOCOL OF THE SCIENTIFIC HEARING ......cccooeiiiiiiiiiiiiinnn. 162
APPENDIX G: STATEMENTS IN WRITING ....cooiiiiiiiiiieeeeeeeeei e 162
LIST OF TABLES

Table 1: StUAY POOL ...ttt ettt 37
Table 2: OVErvIEW Of STUAIES ...ccvervieriiiiiiiieriieeete ettt 41
Table 3: Inclusion and eXCIUSION CIILETIA .......evueriiriiertieieeiierie ettt 43
Table 4: Baseline CharaCteriStICS ......co.uiiuiiiiieiieiie ettt 45
Table 5: Study and publication qUALILY .......c...coerviiriiiieiiiiee e 51
Table 6: Outcome “All-cause MOTtaAlity™ ........c.ccovueeiiieriiieiiierie et 54
Table 7: Outcome “Vascular MOrtality™.........cceeriiiiieriieiiierie et ere e ere e eeeees 57
Table 8: Outcome “Myocardial INfArCtion™ ............ccccviieiiieeiiieeee e e 60
Table 9: Outcome “ISChaemiC STTOKE™ ........cccvuiiieiiiiieiiieeiee et e et e e e e sreeeeebeeeenee e 62

Table 10: Primary outcome of the CAPRIE trial: “Vascular death, myocardial infarction,

ISCHACIIIC STTOKE™ ...ttt sttt ettt e bt et e et e saeense e 65
Table 11: Gastrointestinal bleeding / cOMpliCationS ...........cecveeevieeeiiieeciieeeie e 72
Table 12: Other severe bleeding complications including intracranial bleeding...................... 74
Table 13: Severe haematological changes .............cccceeeiieiiiiiiiiniicie e 75
Table 14: Severe allergic reactions, including rash..............ccccoeevieviiiiieiieniiieeeceeeee e 76

LIST OF FIGURES

Figure 1: Flow chart of the literature Search ..........c.ccooeeviiiiniiiiiiiniieceeeee 35

10



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

LIST OF ABBREVIATIONS

Abbreviation Meaning

ABI Ankle brachial index

ACS Acute coronary syndrome

ASA Acetylsalicylic acid

ASCET ASpirin non-responsiveness and Clopidogrel Endpoint Trial

CADET Clopidogrel and Aspirin: Determination of the Effects on
Thrombogenicity

CAPRIE Clopidogrel versus Aspirin in Patients at Risk of Ischaemic Events

CENTRAL Cochrane Central Register of Controlled Trials

CI Confidence interval

CONSORT Consolidated Standards of Reporting Trials

DARE Database of Abstracts of Reviews of Effects

EMBASE Excerpta Medica Database

EMEA European Medicines Agency

ESRS Essen Stroke Risk Score

EUSI European Stroke Initiative

FDA Food and Drug Administration

HTA Health technology assessment

ICVD Ischaemic cerebrovascular disease

IHD Ischaemic heart disease

INAHTA International Network of Agencies for Health Technology
Assessment

IQWiG Institut fiir Qualitdt und Wirtschaftlichkeit im Gesundheitswesen
(Institute for Quality and Efficiency in Health Care)

ITT Intention-to-treat

MATCH Management of ATherothrombosis with Clopidogrel in High-risk
patients

MEDLINE Medical Literature Analysis and Retrieval System Online

MI Myocardial infarction

NSAID Non-steroid anti-inflammatory drug

NSTEMI Non-ST-segment elevation myocardial infarction

PAD Peripheral arterial disease

11



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Abbreviation

Meaning

PhRMA
PI

PP

PPI

RCT
STEMI
TIA
WATCH

Pharmaceutical Research and Manufacturers of America
Platelet inhibitor

Per protocol

Proton pump inhibitor

Randomised controlled trial

ST-segment elevation myocardial infarction

Transient ischaemic attack

Warfarin and Antiplatelet Therapy in Chronic Heart Failure

12



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

1. AIMS OF THE EVALUATION

The aims of this evaluation are:

- the comparative evaluation of the benefits and harms of clopidogrel and acetylsalicylic
acid (ASA) as antiplatelet monotherapy for secondary prevention in patients with
symptomatic ischaemic heart disease, symptomatic ischaemic cerebrovascular disease,
or symptomatic peripheral arterial disease.

and

- the specific comparative evaluation of benefits and harms of a switch in therapy to
clopidogrel versus continuation of existing ASA therapy for secondary prevention (as
described above) in patients who had previously suffered an adverse event under ASA

therapy (in particular a thromboembolic event or severe bleeding).

The focus of this evaluation was on patient-relevant therapy goals.

This evaluation was conducted on the basis of the comparison and weighing of desired and

undesired effects of the respective drugs (weighing of benefits and harms).

13
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2. BACKGROUND

Atherosclerosis and atherothrombosis
Atherothrombosis is characterised by the rupture of atherosclerotic vessel lesions and the
subsequently induced formation of thrombi and/or arterio-arterial and/or cardio-arterial
emboli. The development of atherosclerotic lesions is a diffuse process that starts in childhood
and initially progresses asymptomatically during adulthood [1,2]. The chronic phase of
atherothrombosis is distinguished from acute phases, which are normally triggered by the
more or less complete occlusion of the vessel lumen, and which are accompanied by
infarction of the dependent tissue.
Atherosclerosis and atherothrombosis can affect the whole arterial vascular system, with
preferences, however, for particular vascular territories. The most common clinical
manifestations are:

- Ischaemic heart disease

- Ischaemic cerebrovascular disease

- Peripheral arterial disease
These diseases show different clinical symptoms, but can be regarded as a single pathogenetic
entity [3]. However, acute ischaemic heart disease events are mostly triggered by thrombi
originating from the coronary arteries themselves, whereas the main cause of ischaemic
cerebrovascular disease events is cerebral emboli originating from a carotid stenosis.
Therefore, a mandatory relationship between the clinical manifestations of these diseases does
not exist. In addition, different risk factors predominate in the progression of the diseases in
the individual vascular territories [4]. For these reasons, it is conceivable that despite their
pathogenetic entity, differences may exist in the therapeutic capacity to influence the course
of the 3 diseases.
Ischaemic heart disease (IHD) mainly manifests itself as chronic stable angina pectoris, which
can be triggered by physical activity or other stimuli (e.g. cold), and which is a sign of
insufficient myocardial perfusion. The disease is usually caused by coronary stenosis,
complicated in rare cases by coronary spasms. Myocardial ischaemia can also occur without
typical angina pectoris symptoms (asymptomatic ischaemia) and can be the cause of
ventricular arrhythmia to the point of sudden arrhythmic cardiac death. The quality of life and

daily activities of affected patients can be severely restricted by angina pectoris symptoms.

14
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An acute coronary syndrome (ACS) is an acute attack of myocardial ischaemia triggered by
sudden atherothrombotic processes as a result of plaque rupture or erosion. It occurs as acute
myocardial infarction (MI), unstable angina pectoris, or sudden arrhythmic cardiac death. The
pre-existing coronary stenosis is not necessarily severe, i.e. the occurrence of an MI is also
possible if the underlying IHD was previously asymptomatic [5]. In MI, non-ST-segment
elevation infarctions (NSTEMI) are distinguished from ST-segment elevation infarctions
(STEMI). Common to both is the elevation of specific cardiac enzyme levels (e.g. troponin),
which is absent in unstable angina pectoris. In the latter, angina symptoms are of new onset,
prolonged, or stronger than usual. In unstable angina pectoris, it is important to identify
patients who have risk factors (and therefore a poor prognosis). International professional
societies recommend treating these patients in the same way as patients with a NSTEMI [6-
11].

Ischaemic cerebrovascular disease (ICVD) mainly manifests itself as a stroke or a transient
ischaemic attack (TIA). Stroke is defined by the WHO as the “clinical syndrome of rapid
onset of focal (..) cerebral deficit, lasting more than 24 h or leading to death, with no apparent
cause other than a vascular one” [12]. About 80% of cases are ischaemic strokes, the others
are intracerebral (15%) or subarachnoidal (5%) haemorrhages. Ischaemic events whose
symptoms persist for less than 24 hours are referred to as TIAs. It is estimated that about 50%
of all ischaemic strokes and TIAs are due to atherothrombotic disease of the larger extra- or
intracranial vessels [12]. The triggers for these acute events are thrombotic processes with
sudden occlusion or transposition of the lumen of these vessels or arterio-arterial
thromboemboli, arising from ruptured plaques and ulcerations of atherosclerotic lesions.
About 20% of all ischaemic strokes arise from emboli from the heart (e.g. from atrial
fibrillation) or from ruptured atherotic plaques of the ascending thoracic aorta; about 25% are
due to occlusion of one of the small, perforating cerebral arteries (lacunar infarcts) [12,13].
Atherothrombosis is also the most common cause of peripheral arterial disease (PAD) [3].
PAD is relatively seldom caused by arteriitis, aneurysms, or emboli. 70-80% of affected
patients do not show clinical symptoms. The measurement of the ankle/brachial index (ABI)
is a suitable method of diagnosis, particularly in daily clinical practice. The result of this test
is also a good predictor of future coronary or cerebrovascular events and of overall mortality
[14,15]. Imaging techniques serve mainly to clarify anatomical conditions before
interventional measures. PAD symptoms are usually present in the form of intermittent
claudication with a restriction in walking distance. Deterioration of a patient’s condition, with

a reduction in walking distance to the point of pain while resting, is mostly triggered by
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emboli or acute thrombotic processes. PAD can progress to ischaemic gangrene and further to
the necessity of amputation. Whether symptomatic or asymptomatic, PAD also has great
significance as an indicator of general atherothrombosis, as it is frequently associated with
IHD and/or ICVD [16]. Patients with (asymptomatic) PAD are often treated because of
concomitant [HD or ICVD symptoms [17].
Clopidogrel preparations (Plavix” und Iscover”) are approved for the following indications
(date of approval: 1998) [18,19].
The prevention of atherothrombotic events:

- In patients with MI (a few days up to 35 days previously), an ischaemic stroke (7 days

up to 6 months previously), or with proven PAD;
- In combination with ASA: in patients with non-ST-elevation ACS (unstable angina
pectoris or non-Q-wave MI).

Antiplatelet therapy is an established treatment to prevent vascular events in patients with
atherosclerosis. In patients with previous MI, stroke or TIA who were treated for 2 years,
antiplatelet therapy reduced the rate of vascular events (non-fatal MI, non-fatal stroke, or
vascular death) by 3.6% (absolute reduction) compared with placebo. Among other high-risk
patients (e.g. with pre-existing PAD or after an ACS) the rate was reduced by 2.2% (absolute
reduction) [20].
In clinical studies, antiplatelet therapy with ASA has been studied most frequently and in the
largest number of patients [20]. ASA reduces the activation and aggregation capacity of
platelets by the irreversible inhibition of platelet thromboxane synthesis. Its antioxidant and
anti-inflammatory effects may also be relevant factors with regard to vasoprotection [21].
Maximum inhibition of platelet aggregation is reached at the latest 30 minutes after oral
intake of 160-325 mg of ASA. The effect is still detectable for 5-7 days after the end of
therapy [22]. In patients with an increased vascular risk, ASA reduces the risk of severe
vascular events by 23% (relative reduction). Recommendations on the daily ASA dose are
inconsistent in current German guidelines and lie between 75 mg and 325 mg daily [6,23,24].
For patients with IHD, the Medicinal Commission of German Physicians
(Arzneimittelkommission der Deutschen Arzteschaft) primarily recommends 100 mg daily
[25]. This recommendation is reflected in the German prescription numbers: in the vast
majority of cases, antiplatelet ASA therapy is prescribed in a dosage of 100 mg daily [26].
Presumably there is no difference in benefit between daily doses of 75 mg and 325 mg ASA
[20]. With regard to severe bleeding complications, the evidence from direct comparative

studies is insufficient to postulate an equivalence of low (75 mg daily) and high (325 mg
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daily) ASA dosages. In direct comparative studies, numerically fewer (statistically not
significant) bleeding events occurred under ASA 75 mg daily compared with 325 mg ASA
daily [20]. Indirect comparisons from placebo and active-controlled trials show a distinct
increase in severe bleeding complications in doses above 325 mg daily [27]. In the particular
clinical situation of patients with ACS, a difference with regard to the risk of bleeding was
already shown for ASA dosages of 100 mg and 200 mg daily. However, this is not necessarily
transferable to long-term therapy outside the acute situation [28].

Thienopyridines such as ticlopidine and its analogue clopidogrel also irreversibly inhibit
platelet activation and aggregation, but with a different mode of action (by antagonism of the
adenosine receptor). After initiation of therapy with the maintenance dose (75 mg clopidogrel
daily), maximum inhibition of platelet aggregation is achieved only after 3-7 days. In contrast,
if a loading dose is administered (300 mg or 600 mg clopidogrel) maximum inhibition is
already achieved after 2 (600 mg) to 6 (300 mg) hours [29].

The common final pathway for the effect of thienopyridines and ASA is the reduced
stimulation of the glycoprotein-IIb/Illa-receptor as the key step in the activation of
thrombocytes [30,31].

In platelet function tests, clopidogrel is more effective than ASA. In addition, on average 30%
of patients show a so-called resistance to ASA; i.e. in laboratory experiments a decreased
inhibition of platelet aggregation has been shown in these patients compared with so-called
responders to ASA [32]. Cases of resistance have, however, also been reported under
clopidogrel in rates of 5-30% of patients treated [33]. Opinions on the clinical relevance of
platelet function tests are inconsistent [32,33]. It can only be clarified by suitable clinical
trials whether differences between clopidogrel and ASA in this respect are reflected in a
varying effect on patient-relevant outcomes of the most important manifestations of
atherosclerosis. These trials should include outcomes such as the rates of vascular deaths,
Mls, strokes, etc. The same applies to the tolerability of both substances. The well-known
ulcerogenicity of ASA (also in a dose of 100 mg daily) could result, among other things, in an
increased risk of gastrointestinal bleedings and ulcers compared with clopidogrel, especially
as there is no evidence that the pharmacological effects of clopidogrel trigger or increase the
risk of peptic ulcers [29]. However, a more favourable safety profile for clopidogrel cannot
automatically be inferred from this. Suitable clinical trials are therefore also necessary to
describe validly the potential of clopidogrel to induce adverse effects compared with low-dose

ASA.
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3. PROJECT PROCEDURES

3.1 Course of the project

The Federal Joint Committee (Gemeinsamer Bundesausschuss) commissioned IQWiG in
writing on 15 December 2004 to evaluate the benefits and harms of clopidogrel in patients
with cardiac and/or other vascular diseases. This also includes the evaluation of the benefits
and harms of clopidogrel versus ASA as antiplatelet monotherapy for secondary prevention of
vascular diseases.

The nature of this commission was specified by letter of 26 January 2005, as well as by the
meeting of the Subcommittee “Pharmaceuticals” (Unterausschuss Arzneimittel) of the Federal
Joint Committee on 2 February 2005.

External experts were involved in the commission, and contributed to the production of the
report plan, the literature search and its evaluation, as well as to the production of the
preliminary and final report.

Patient representatives were consulted with the aim of defining patient-relevant outcomes,
also from the viewpoint of patients (on 12 May 2005: a representative of the Federal
Association of PAD Self-help Groups [AVK-Selbsthilfegruppen Bundesverband e.V.]; on 8
June 2005: a representative of the Federal Association for the Rehabilitation of Aphasic
Patients [Bundesverband fiir die Rehabilitation der Aphasiker e.V.]; on 10 June 2005: a
representative of the Association of the Self-help Initiative HFI — Circulation and Metabolism
[Selbsthilfe-Initiative HFI e.V. - Kreislauf und Stoffwechsel]).

The report plan (version: 12 July 2005) was published on the Internet on 28 July 2005. The
preliminary report (version: 27 March 2006) was sent to the Board of Trustees of the Institute
and the Federal Joint Committee on 28 March 2006, and published on the Internet on 4 April
2006. Until 25 April 2006, written statements from all interested private persons, patient
representatives, professional societies, and commercial enterprises could be made in terms of
a written hearing. In addition, an external review of the preliminary report was conducted. On
16 May 2006, a scientific hearing on the written statements was conducted at IQWiG. All
persons who had made substantial statements, as well as external reviewers, were invited.
Further participants were external experts and IQWiG employees. Following the scientific
hearing, IQWiG produced the final report, which was published on the Internet 2 months after

submission to the Federal Joint Committee. The link to the final (German) report, which also
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includes the written statements, the list of participants, and the meeting minutes of the

scientific hearing can be found in Appendices F and G.
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3.2

Changes to the preliminary report following the scientific hearing

After the hearing, the following changes were made and included in the final report:

In Sections 5.3.3.3 und 5.4, the reasons for the different assessment of the overall
results of the CAPRIE trial (Clopidogrel versus Aspirin in Patients at Risk of
Ischaemic Events; CAPRIE 1996) for the predefined subgroups are more clearly
elaborated.

In Section 5.3.5.1, as well as in the new Section 6 (Discussion), it is more clearly
elaborated why the results of the Chan trial (Chan 2005), despite deficits in the
publication, can be regarded as an indication of a benefit of combination therapy with
ASA plus esomeprazole versus clopidogrel.

In Section 5.3.5.1, a distinction is now made between the 2 constellations “ulcer
bleeding as first event” and “recurrent bleeding after previous event under antiplatelet
therapy”.

The discussion of the publication “Ringleb 2004 in Section 5.3.7.6 was revised; in
addition, the interpretation of the results of this publication is again discussed in detail
in Section 6.

In Section 6, the concept of “cross risks” in PAD patients is discussed in detail.

New studies relevant to this evaluation were not presented within the framework of the

written statements submitted on the preliminary report.
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4. METHODS

The methods for producing the report were predefined in the report plan of 12 July 2005.
Insofar as amendments in this regard were made during the course of the report production,

they are presented in Section 4.5.

4.1 Criteria for the inclusion of studies in the evaluation

In the following, the criteria are stated that were prerequisites for inclusion of a trial in this

report (inclusion criteria) or led to exclusion from further evaluation (exclusion criteria).

4.1.1 Population

Studies were considered that included patients with symptomatic IHD, symptomatic ICVD, or
symptomatic PAD. No further restrictions were made with regard to the patients investigated

in these studies.

4.1.2 Intervention and comparator treatment

The intervention to be investigated was treatment with clopidogrel (in any dosage). The
comparator intervention investigated was treatment with ASA (in any dosage). Studies where
additional drugs were administered which aimed primarily at influencing blood coagulation

(e.g. other antiplatelet therapy) were not included.

4.1.3 Outcomes

The outcomes investigated in this evaluation were parameters that enabled an assessment of
the following patient-relevant therapy goals:’
- Reduction of total mortality.
- Reduction of vascular mortality:
o Fatal MI, sudden cardiac death, other cardiac deaths,
o Fatal stroke,
0 Other vascular deaths (e.g. fatal haemorrhages).
- Reduction of vascular morbidity:
0 Non-fatal MI; stroke; ulcer, gangrene or amputation caused by ischaemia,

0 Revascularisation interventions due to ischaemia-related symptoms,

> 12.04.2007: original translation (“patient-relevant therapeutic therapy goals™) corrected
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0 ACS, angina pectoris, symptomatic arrhythmia, TIA, intermittent claudication,
0 New occurrence of heart failure or deterioration of existing heart failure.
- Reduction of the hospitalisation rate:
0 Overall,
0 Hospitalisation due to vascular disease,
0 Hospitalisation due to adverse effects.
- Reduction of the incidence of adverse drug effects:
0 Bleeding,
Haematological changes (e.g. anaemia, leukopenia, thrombopenia),
Gastrointestinal symptoms (e.g. symptomatic ulcers),

Allergic reactions (e.g. dermatological symptoms),

O O O O

Renal dysfunction,
0 Others.

- Improvement of disease-related quality of life.

- Avoidance of dependence on third parties/need of care.

- Improvement or maintenance of physical capacity.

- Extension of the pain-free walking distance (insofar as restrictions in this respect
exist).

- Extension of the maximum walking distance (insofar as restrictions in this respect
exist).

- Improvement or maintenance of capacity to cope with daily activities.

- Maintenance or restoration of capacity to work.

- Reduction of other disease-related symptoms.

4.1.4 Study types

Randomised controlled trials (RCTs) provide the most reliable results for the evaluation of the
effects of a medical intervention as they are least prone to produce uncertainty of results,
insofar as they have been conducted with appropriate methods and in accordance with the
relevant research question.

An evaluation within the framework of RCTs is possible and feasible in practice for all
therapy goals listed in Section 4.1.3 and the interventions listed in Section 4.1.2. Therefore,

only RCTs were included in this evaluation as relevant scientific literature.
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4.1.5 Other study characteristics

Limitations with regard to other study characteristics were not planned.

4.1.6 Overview of the inclusion and exclusion criteria

Studies that fulfilled all of the inclusion criteria and none of the exclusion criteria listed below

were included in the evaluation.

Inclusion criteria

I1 Patients with symptomatic IHD, ICVD, or PAD.

Direct comparison of treatment with clopidogrel versus ASA as defined in
© Section 4.1.2.

Evaluation of outcomes that can be inferred from the therapy goals formulated in
B Section 4.1.3.
14 RCTs.
I5 Languages of publication: German, English, French, Dutch, Portuguese or

Spanish, or other languages if an English title and abstract of these publications

were available, indicating the relevance of the study.

Exclusion criteria

El Studies in animals
E2 Duplicate publications without relevant additional information.
E3 No full-text publication available.”

a: In this context, full-text publications also include the non-confidential provision of clinical study reports to
the Institute or the non-confidential provision of other reports on a study to the Institute that fulfil the

CONSORT? criteria [34] and enable the evaluation of the study.

% Consolidated Standards of Reporting Trials
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4.2 Literature search
The aim of the literature search was to identify full-text published and unpublished clinical

studies that provided relevant information on the evaluation of the benefits and harms of

clopidogrel versus ASA for the secondary prevention of vascular diseases.

421 Literature sources

The literature search for relevant published studies’ was conducted in the following sources:

e Bibliographic databases: MEDLINE,® EMBASE,” CENTRAL. "

e Reference lists of relevant secondary publications (systematic reviews, HTA'' reports,

meta-analyses).

The search strategies for the search in bibliographic databases can be found in Appendix C.

The search was conducted in 3 steps:

e First search: on 23 June 2005 for MEDLINE, EMBASE and CENTRAL; on 27 June 2005
for PRE-MEDLINE.

e First additional search after publication of the report plan: on 29 July 2005 for
CENTRAL; on 3/4 August 2005 for MEDLINE and EMBASE.

e Second additional search during the process of the report production on 20/21 September

2005 for MEDLINE, PRE-MEDLINE, EMBASE, and CENTRAL.

The search for relevant secondary publications was conducted in MEDLINE and EMBASE
parallel to the search for relevant primary literature by the appropriate formulation of the
search strategy (see Appendix C).

In addition, parallel to the search in CENTRAL, a search was conducted in the specialised

databases CDSR, 12 DARE,13 and the HTA database.

712.04.2007: original translation (“unpublished studies”) corrected
¥ Medical Literature Analysis and Retrieval System Online

? Excerpta Medica Database

1% Cochrane Central Register of Controlled Trials

' Health technology assessment

2 Cochrane Database of Systematic Reviews
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4.2.2 Search for further published and unpublished studies

The following steps were taken in the search for published and unpublished studies:

e Queries to Sanofi-Synthelabo (now: Sanofi-Aventis) GmbH, Berlin (Plavix") und Bristol-
Myers Squibb GmbH & Co. KgaA, Munich (Iscover™).

e Secarch for study reports of completed studies in publicly accessible (via the Internet)
clinical study results databases of the manufacturers of Iscover® and Plavix®

(http://www.clinicalstudyresults.org; search term “clopidogrel”; access on 2 August 2005).

e Search for completed trials in the trial register  ClinicalTrials.gov

(http://www.clinicaltrials.gov; search term “clopidogrel”; access on 2 August 2005)

e Search on the website of the FEuropean Medicines Agency (EMEA,

http://www.emea.eu.int, access on 1 August 2005) and the U.S. Food and Drug
Administration (FDA, http://www.fda.gov, access on 1 August 2005).

4.2.3 Search for additional information on relevant studies

The documents retrieved by the procedures described in Section 4.2.2 were searched for
references to studies not identified previously and for additional information on published
studies already identified.

In addition, queries were made to the sponsors and/or authors on individual aspects of
relevant studies. These were, in detail:

On the CAPRIE trial [35]:

- Query to Sanofi-Aventis and Bristol-Myers Squibb with regard to additional
information on methodological aspects and additional evaluations for particular
subgroups.

- Query to M. Gent as the representative of the Clinical Trials Methodology Group,
Hamilton Civic Hospitals Research Centre, Canada, on methodological aspects and
single results.

- Query to E. Topol, corresponding author, to clarify an outcome definition in the
secondary publication “Superiority of clopidogrel versus aspirin in patients with prior

cardiac surgery” [36].

On the WATCH trial [37]:

13 Database of Abstracts of Reviews of Effects
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On the

On the

4.2.4

Query to Sanofi-Aventis with regard to the results of the prematurely terminated
WATCH trial (Warfarin and Antiplatelet Therapy in Chronic Heart Failure).

Queries to B. Massie (Study Chairman of the WATCH trial) with regard to the results
of the WATCH trial and various inconsistencies between the information in the
database “ClinicalTrials.gov” and the publication by Massie 2004 [37].

Query to J. Gough (Acting Director of Administration in VA’s Office of Research and
Development, Department of Veterans Affairs, USA) with a request for support
concerning the query to B. Massie (the WATCH trial was supported and administered
by the Department of Veterans Affairs).

Query to D.A. Zarin (Director of ClinicalTrials.gov) with a request for support
concerning the query to B. Massie.

Additional query to Sanofi-Aventis and Bristol-Myers Squibb within the framework of
the scientific hearing of the written statements.

Additional query to B. Massie after his first response, requesting the clinical study
report.

Chan trial [38]:

Queries to F. Chan (main author of the publication “Clopidogrel versus aspirin and
esomeprazole to prevent recurrent ulcer bleeding”) concerning methodological aspects
and individual results.

Query to A.J. Hui and W.K. Leung, co-authors of the Chan 2005 publication
concerning methodological aspects and individual results.

Query to J.M. Drazen (Editor-in-Chief, New England Journal of Medicine) with a

request for support concerning the query to F. Chan.

ASCET trial (ASpirin non-responsiveness and Clopidogrel Endpoint Trial) [39]:

Query to A. Pettersen (main author of the publication “Unstable angina, stroke,
myocardial infarction and death in aspirin non-responders. A prospective, randomized
trial. The ASCET design”) concerning any available results of the ongoing ASCET

trial.

Identification of relevant studies

Title and abstract screening of the retrievals from bibliographic databases
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The citations identified in bibliographic databases were evaluated with regard to their
relevance by 2 reviewers independently of each other on the basis of their titles, and, if
available, their abstracts. Publications viewed by both reviewers as potentially relevant were
perused with regard to their relevance using the full text. All citations that were regarded by at
least 1 reviewer as potentially relevant and that could not definitely be excluded in this step

were included in the pool of potentially relevant studies.

Assessment of potentially relevant full texts
The assessment of the relevance of the publications on the basis of the full text was also
performed independently by 2 reviewers. After this step, studies assessed as relevant for this
report were defined as:

- Studies that were assessed as relevant by both reviewers.

- Studies that were initially assessed as relevant by only 1 reviewer, but after subsequent

discussion were assessed as relevant by both reviewers.

Search in reference lists of relevant secondary publications
Reference lists of relevant secondary publications were searched in order to identify any
further primary publications. The full texts of the publications identified in these reviews were

assessed for their relevance by 2 reviewers, as described above.

Documents of the Federal Joint Committee

In the Federal Joint Committee’s letter of 26 January 2005 specifying this commission, the
question of the relevance of the MATCH trial (Management of ATherothrombosis with
Clopidogrel in High-risk patients) [40] was raised. In the MATCH trial, no antiplatelet
monotherapy, but a combined inhibition of platelet aggregation with clopidogrel plus ASA
was investigated. The results of the MATCH trial, which were not considered in this

evaluation, are outlined in Appendix E.

4.3 Evaluation of information

The evaluation of the studies included was conducted on the basis of the information available
and was therefore strongly dependent on the quality of the relevant publications and the
additional sources of information.

The evaluation was conducted in 3 steps:
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- Data extraction,

- Evaluation of the consistency of data within the publication itself and between the
publication and other sources of information (e.g. information provided in the publication
and in regulatory documents).

- Evaluation of the quality of the studies and publications.

Data extraction

Data extraction from published studies was conducted by 1 reviewer with standardised data
extraction forms. The second reviewer checked the data extraction. Any discrepancies were
resolved by discussion between the reviewers. Both reviewers then prepared a mutually

agreed data extraction form for each trial.

Details on the following aspects of study quality were systematically extracted:
- Randomisation process, allocation concealment,
- Blinding of treating staff, patients, and evaluators,
- Sample size planning,
- Study discontinuations,

- Definition and implementation of the intention-to-treat (ITT) analysis.

Assessment of data consistency

Following the data extraction, where appropriate, a comparison took place between these data
and the data obtained by the additional searches for published studies described in 4.2.2 and
4.2.3.

Insofar as discrepancies were detected (also discrepancies between multiple data provided on
a topic within the publication itself) that may have had a substantial effect on the study results

or on their interpretation, this is presented in the corresponding parts of the results section.

Evaluation of the study and publication quality
Furthermore, an overall evaluation of the study and publication quality was conducted by
means of a 4-graded scale (biometric quality) under consideration of the aspects stated above.
Possible grades were:

- No identifiable deficiencies,

- Minor deficiencies,

- Major deficiencies,
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- Unclear.
The grades were predefined as follows: “minor deficiencies™: it is assumed that their
correction will not substantially influence the results and the overall conclusion of the study;
“major deficiencies”: the overall conclusion of the study is to be questioned, as a correction of

the deficiencies may possibly lead to different conclusions.

4.4 Synthesis and analysis of information

Aspects of study design, study quality, and study results are presented as a summary for the

total study pool.

4.4.1 Meta-analysis

An evaluation of data by means of meta-analysis following the Institute’s methods was to be
conducted, provided that this was seen as a meaningful methodological and textual procedure;

this was not the case for any of the outcomes investigated.

4.4.2 Sensitivity analysis

Sensitivity analyses were preplanned:
- For the biometric evaluation of quality on the basis of the ordinal classification
specified in the extraction form (see Section 4.3);
- If possible, for the per-protocol (PP) evaluations (versus the ITT evaluations)
presented in the publications;
- For a (statistical) model with fixed effects (vs. a model with random effects), if a

meta-analysis was to be conducted.

4.4.3 Subgroup analysis

The data were primarily to be evaluated separately according to the 3 diseases IHD, ICVD,
and PAD (corresponding to the qualifying event).
Subgroup analyses were planned for the following characteristics, if possible and meaningful:
- Gender;
- Age groups;
- Different concomitant diseases or vascular risk factors (hyperlipoproteinaemia,
diabetes mellitus, smoking, hypertension, condition after coronary bypass operation);

- Previous antiplatelet therapy;
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- Qualifying disease (IHD, ICVD, PAD) in combination with pre-existing
atherosclerotic/thrombotic diseases with explicit initial naming of the qualifying
event;

- Organisation according to anamnestic predictors (pre-existing vascular diseases):

Qualifying event Possibilities
IHD, with or without pre-existing vascular disease 2
ICVD, with or without pre-existing vascular disease 2
PAD, with or without pre-existing vascular disease 2
Sum of possibilities (= subgroups) 6

- Time span between qualifying event and start of intervention;

If applicable, for characteristics that were responsible for relevant heterogeneity.

4.5 Changes from the report plan

During the production of the report, some changes in the methodology predefined in the
report plan were made. These changes refer on the one hand to the necessity of a specification
or clarification of an issue (without substantial changes to the preplanned methodological
procedure) and on the other, to the methodological procedure itself. The most relevant

changes are listed below.

45.1 Changes made during the production of the preliminary report

Changes of content compared with the preplanned procedure

- No additional search for HTA reports on the INAHTA'* website, as the search for
these reports had been conducted via the HTA database.

- No queries to German and US professional societies with regard to unpublished
studies; the search for unpublished studies had already been conducted via study
registers, clinical study results data bases, and queries to the pharmaceutical
industry.

Changes without consequences with regard to content
- Specification of the aims of this evaluation (see Section 1) (the wording was

previously unclear).

' International Network of Agencies for Health Technology Assessment

30



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

4.5.2 Changes after the publication of the preliminary report

No methodological changes were made after the publication of the preliminary report.
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5. RESULTS

In the following, first the results of the literature search are presented, i.e. the search for
published and unpublished studies, as well as for additional information on these studies from
other sources, followed by a summary of the relevant studies. Subsequently, the results of

predefined subgroup analyses are presented.
5.1 Studies available

5.1.1 Results of the literature search

The results of the search for published trials via bibliographic databases, manual searches in
the reference lists of systematic reviews and HTA reports, and queries to manufacturers are
presented in Figure 1.

After exclusion of 314 duplicates, a total of 1366 hits were initially identified. Of these hits,
305 were assessed by at least 1 reviewer as potentially relevant on the basis of the respective
abstract or, if none was available, of the title. Of these 305 publications, 12 were classified as
relevant after perusal of the full text. Ten publications were classified as relevant by
immediate agreement of both reviewers, 2 others were classified as relevant by consensus
after discussion. The citations of the excluded studies are listed in Appendix A.

The search for relevant secondary literature produced a total of 39 systematic reviews or HTA
reports (Appendix B). A total of 17 publications were identified from the corresponding
reference lists on the basis of their titles. These publications appeared to be potentially
relevant and had not yet been identified in the systematic search of databases. After perusal of
the full texts, all 17 publications were excluded unanimously by both reviewers. The citations
of these full-text publications and the reasons for exclusion are also listed in Appendix A.

One of the relevant publications (Massie 2004; WATCH trial) was the protocol of a 3-arm
trial comparing warfarin, ASA, and clopidogrel for chronic (mainly ischaemic) heart failure.
According to the authors, this study was prematurely terminated due to insufficient
recruitment. Up to this point, 1587 patients were included, 524 of them in the clopidogrel
group and 523 in the ASA group. The WATCH trial was registered in advance in the study
database “ClinicalTrials.gov”, (Registration No.: NCT00007683). This was confirmed by the
manufacturer of clopidogrel and co-sponsor of the WATCH trial (Sanofi-Aventis) by e-mail
of 19 November 2005. In the information provided on the WATCH trial in ClinicalTrials.gov
in November 2005, it was stated that recruitment of a total of 1500 patients was planned

(therefore complete recruitment had taken place). The study was referred to as “completed”,
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not as “prematurely terminated”. It was also noticeable that information on sample size
planning (85% power and an estimated relative difference of 30% between treatment groups)
in ClinicalTrials.gov (November 2005) differed from the information provided in Massie
2004 (power: 90%, relative difference: 20%). According to Sanofi-Aventis, a full-text
publication of the results of the WATCH trial is still not available (e-mail of 28 October
2005). In the same e-mail, Sanofi-Aventis stated that they had no direct access to the data and
therefore could not provide them. Initially, the study chairman of the WATCH trial, B.
Massie, did not respond to repeated queries from the Institute. IQWiG also contacted the
directors of ClinicalTrials.gov and the Department of Veterans Affairs (this Department
supported and administered the WATCH trial). During the scientific hearing on the written
statements and the preliminary report, representatives of Sanofi-Aventis and Bristol-Myers
Squibb were again requested to provide the results of the trial. The company representatives
stated that they could not provide the data on the WATCH trial, despite their sponsorship. It
was however agreed that they would ask B. Massie to forward the study results. B. Massie
subsequently responded by e-mail on the 9 June 2006. He stated that the manuscript of the
WATCH trial would be submitted for publication shortly, but did not provide results. In the
meantime, the information in ClinicalTrials.gov had been amended. It was stated (Status: 20
January 2006) that the sample size planning had been changed during the course of the study
and that this was included in an amendment to the study protocol. This means that 3 different
statements have been published with regard to a central point of the WATCH trial. It can be
assumed that the discrepancies will finally be resolved only by the clinical study report on the
WATCH trial. B. Massie was therefore asked to provide the study report. Up to the
completion of the final report, this query had not been answered. The WATCH trial, due to its
design and the outcomes investigated, may contribute relevant data on clopidogrel versus
ASA therapy in patients with IHD. Some partial results of the trial were reported within the
framework of congress reports (Congress of the American College of Cardiology, 2004 [41]).
A numerical disadvantage under clopidogrel for the combined outcome “death, myocardial
infarction, stroke” was reported (21.8% under clopidogrel versus 20.5% under ASA) [41].
The citations of full-text publications that were not considered relevant and the reasons for
exclusion are listed in Appendix A. Of these, 2 publications of study protocols merit special
attention:

The ASCET publication (Pettersen 2004) refers to the protocol of a trial which, for a planned
sample size of 1000 patients who experienced an ischaemic event under ASA therapy,

compares the continuation of treatment with ASA with a switch to clopidogrel therapy.
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Completely published results for this trial are not yet available. The outcomes investigated
may contribute clinically relevant data on the question as to whether patients with an
ischaemic event under ASA therapy profit from a switch to clopidogrel. According to an e-
mail from the main author, Pettersen, published results cannot be expected before 2008.

The CHARISMA publication (Clopidogrel for High Atherothrombotic Risk and Ischemic
Stabilization, Management, and Avoidance; Bhatt 2004) refers to the protocol of a study
including more than 15 000 patients suffering from symptomatic atherosclerosis or a greatly
increased risk of ischaemic vascular events. ASA monotherapy is compared with combination
therapy (ASA plus clopidogrel). Clinically relevant outcomes are investigated, so that the
result of this trial might well be relevant for an evaluation of combined antiplatelet therapy
with clopidogrel and ASS. However, antiplatelet combination therapy is not the subject of this
report.

The results of the study have meanwhile been published. The manuscript was published after

the second additional literature search for this report was conducted.
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June 2005
MEDLINE, PRE-MEDLINE
CENTRAL, EMBASE n = 1486

Additional search

July — September 2005

MEDLINE, PRE-MEDLINE
CENTRAL, EMBASE n= 165

Total: 1651

=
1

Manual search: n=17

Manufacturer: n=12
Study register: n=0
n=29

Exclusion of duplicates
n =314

A
Title and abstract
screening
n = 1366

Not relevant
n=1061

A

Potentially relevant

(perusal of full text)
n =305

Not relevant for commission A04-01A:
n= 293

Reasons for exclusion
11=5

12=45

13=11

14 =204

I5=6

E1=0

E2=5

E3 =14

Not obtainable = 3

A

Relevant studies n =6
(relevant full texts n = 12*)

Figure 1: Flow chart of the literature search

* In addition to the primary publication, 6 additional relevant publications on the CAPRIE trial were identified.
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5.1.2  Study register and study results data bases

No additional relevant information was found in the study results database

http://www.clinicalstudyresults.org.

The following relevant information was found under: http://www.clinicaltrials.gov/:

- Reference to the WATCH trial completed in June 2003.

5.1.3 Publicly accessible documents from regulatory authorities

No references to further relevant trials for this report were found under

http://www.emea.eu.int/ and http://www.fda.gov/.

5.1.4 Responses to queries to manufacturers

Bristol-Myers Squibb (Iscover™) and Sanofi-Aventis (Plavix®) provided the following
relevant information:
- Reference list on clopidogrel (349 publications) including the quoted original
literature as hardcopies; no additional relevant publications resulted from this list.
- Overview of ongoing studies on clopidogrel (none relevant for the research
questions posed in this report).
- A table including health economic publications.
In addition, on request, further documentation on methodological aspects and results of the
CAPRIE trial was provided by Sanofi-Aventis (see below in the corresponding results
section). The responses from Sanofi-Aventis and Bristol-Myers Squibb concerning queries

about the WATCH trial are presented in Section 5.1.1.

5.1.5 Responses to queries to authors or other persons involved in relevant studies (see

also Appendix D)

CAPRIE trial

On 27 September 2005, R. Roberts replied on behalf of M. Gent to queries about the
methodological aspects and results of the CAPRIE trial (see below in the corresponding
results section).

D. Bhatt replied on behalf of E. Topol to an inquiry regarding the definition of a combined
outcome in the Bhatt 2001 publication [36].
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Chan 2005

The author F. Chan replied to the third query after intervention of the editor-in-chief of the
New England Journal of Medicine. However, only 1 of the 3 questions posed was answered
(on the issue of “lost to follow-up”), forwarding an email from J. Ching, the statistician

responsible [38].

WATCH trial

At first, neither B. Massie (Study Chairman of the WATCH trial) nor J. Gough (Acting
Director of Administration in VA’s Office of Research and Development, Department of
Veterans Affairs) responded to queries concerning the WATCH trial. After intervention by
Sanofi-Aventis, B. Massie informed the Institute that the manuscript of the WATCH trial
would shortly be submitted for publication. Further results were not provided.

D. Zarin, Director of ClinicalTrials.gov, answered with regard to the WATCH trial that the
responsibility for the correctness of information in their database lies in the hands of the

responsible principal investigator.

5.1.6 Study pool

Table 1 shows the relevant study pool resulting from the various search steps.

Table 1: Study pool

Study Relevant Published Inclusion in report
CAPRIE® [35,36,42-46] yes yes yes

Chan 2005 [38] yes yes yes

Ng 2004 [47] yes yes yes

CADET (Woodward 2004) yes yes yes

(48]

Jagroop 2004 [49] yes yes yes

WATCH [37] yes no® no

a: The original publication [35] and 6 additional publications on subgroup analyses and
further analyses of the CAPRIE trial were included in this report.

b: Only protocol on the study design available, as well as congress publications on partial
results.
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All studies were included in this evaluation that, firstly, were identified by the search strategy,
secondly, were assessed by the reviewers as relevant, at least in part (e.g. with regard to
adverse effects), and thirdly, were available as full publications.

In the following text, the studies investigated are referred to as follows: CAPRIE trial
[35,36,42-46], Chan trial [38], Ng trial [47], CADET trial (Clopidogrel and Aspirin:
Determination of the Effects on Thrombogenicity; [48]), Jagroop trial [49], and WATCH trial
[37].

At the request of the Federal Joint Committee, the MATCH trial is presented separately in
Appendix E (see also Section 4.2.4); the results were not considered in this evaluation.

The CAPRIE trial, whose results were published in 1996, represents the largest relevant trial
for the primary research questions of this report [35]. A previously published protocol on the
CAPRIE trial could not be identified and was not available for evaluation. Six secondary
analyses of the CAPRIE trial were included in this report [36,42-46]. One publication
reported data on adverse events that went beyond the information provided in the original
CAPRIE publication and was therefore included (Harker 1999, [46]). Five publications
referred to other relevant secondary analyses [36,42-45]. Further secondary publications on
the CAPRIE trial identified by the literature search were either irrelevant or not available as
full-text publications and were therefore not taken into account.

Two of the publications included (Chan 2005, Ng 2004) primarily investigated the
gastrointestinal tolerability of clopidogrel versus ASA. Two further trials primarily
investigated surrogate parameters (markers of platelet aggregation/function), which were not
relevant for this report. However, the publications included additional information on adverse
events (CADET trial [Woodward 2004] [48]; Jagroop 2004 [49]), and in order to assess these
events, the respective publications were included in the report.

Details on the potentially relevant, previously unpublished WATCH trial can be found in
Section 5.1.1.

5.2 Characteristics of the studies included in the evaluation

5.2.1 Study design and population

The study design and population of the 5 trials included, whose publications contained results
on the outcomes investigated in this report, are presented in Tables 2-4. Specific aspects of
the secondary publications on the CAPRIE trial are outlined in the corresponding parts of the

results section. (Therapy goals: “reduction of hospitalisation rate” and “reduction of stroke
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rate” [44], “reduction of adverse event rate” [46], and “reduction of MI rate” [44,45];
subgroup analyses [36,42,43].)

The double-blind, randomised, parallel-group CAPRIE trial compared clopidogrel 75 mg
(once daily, p.o.) and ASA 325 mg (once daily, p.o.) in patients with recent ischaemic stroke,
recent ischaemic MI, or symptomatic PAD. In this review, these subgroups are referred to as
the ICVD, IHD, and PAD subgroups. The study was designed to include roughly equal
proportions of patients in these 3 subgroups. The total study population included 19 185
patients. A predefined allocation to subgroups was conducted (and a subsequent subgroup
evaluation), depending on the vascular territory affected by the qualifying event. Stratified
randomisation was performed according to these subgroups. Four non-fatal outcome events
(ischaemic stroke, MI, primary intracranial haemorrhage, and leg amputation) and 5 fatal
outcomes (deaths classified as due to ischaemic stroke, MI, haemorrhage, other vascular
causes, or non-vascular causes) were evaluated by an independent, blinded central validation
committee. The primary outcome of the study was the first event of a composite outcome
(M1, ischaemic stroke, or vascular death). Four secondary (single or composite) outcomes
were also predefined in the study protocol, and validated by the central validation committee.
In addition, 3 secondary publications were identified, in which details on “need for
hospitalisation” and “stroke” (Bhatt 2000), “rate of MI”” (Cannon 2002), and “adverse events”
(Harker 1999) were reported for the overall study population in CAPRIE. The information
provided in these publications is, however, of little evidential value due to the methodology
applied, i.e., how the events were documented and verified (especially inclusion of outcomes
not predefined, and/or events based on self-reported medical history, or missing validation of
the reported events by an independent validation committee). The planned follow-up in the
CAPRIE trial was 1-3 years, the mean follow-up was 1.9 years (the treatment period was 1.6
years). The mean age of the total study population was 63 years. Patients in the IHD subgroup
were on average about 6 years younger than patients in the ICVD and the PAD subgroup.
Many patients had a history of vascular disease before the occurrence of the qualifying event
(ICVD subgroup: mostly cerebrovascular events; IHD and PAD subgroups: mostly coronary
events). The distribution of other vascular risk factors was similar between the clopidogrel
and the ASA groups, also within the predefined subgroups. No information was provided on
previous and concomitant medication; however, presumably a large proportion of patients had
been pre-treated with ASA for pre-existing diseases.

Both the Chan and Ng trials primarily investigated gastrointestinal tolerability of clopidogrel

versus ASA. In both studies, a specific population was investigated, only including patients
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with a history of a gastrointestinal adverse event (symptomatic ulcers/erosions) under low-
dose ASA (antiplatelet) therapy. Both trials had a noticeably smaller sample size and were
shorter than the CAPRIE trial (Chan: 1 year; Ng: 8 weeks).

The 12-month, double-blind, randomised Chan trial included 320 patients with a history of
endoscopically confirmed ulcer bleeding under low-dose ASA, who experienced ulcer healing
within 8 weeks (with concomitant proton pump inhibitor [PPI] therapy and, if necessary, H.
pylori eradication therapy). The rate of recurrent ulcer bleeding (defined according to
prespecified clinical, laboratory, and endoscopic criteria) was compared between treatment
groups. Patients received either ASA 80 mg (once daily p.o.) plus esomeprazole (a PPI) 20
mg (twice daily p.o.) or clopidogrel 75 mg (once daily p.o.) plus placebo (twice daily p.o.).
The Ng trial 2004 included 139 patients who had a history of symptomatic gastroduodenal
ulcers/erosions under ASS therapy, but who no longer had active major bleeding. The study
was conducted in a single-blind manner (blinding of the endoscoper) and investigated a
surrogate parameter (the endoscopic healing rate of ulcers and erosions after 8 weeks of
treatment). Patients either received ASA p.o. in the previous dosage or were switched to
clopidogrel 75 mg (once daily, p.o.). All patients additionally received 20 mg omeprazole
(PPI) once daily p.o.

The Jagroop trial and the CADET trial differ from the studies above, as they primarily
investigated the effects of clopidogrel and ASA on surrogate markers of platelet aggregation
(e.g. fibrinogen), which were not relevant for this report. However, they also provided
information on adverse effects. The open-label Jagroop trial included 20 patients (10 per
group) with known PAD, who were treated with clopidogrel 75 mg/day or ASA 75 mg/day
for 8 days. They subsequently participated in a second study period lasting 8 more days, in
which all patients were treated with a combination therapy of ASA and clopidogrel.

The 6-month, double-blind, randomised CADET trial included 184 patients with acute MI
within the previous 3-7 days. Patients received clopidogrel 75 mg (once daily, p.o.) or ASA
(75 mg once daily p.o.) The patient-relevant outcomes investigated in this report were

exclusively documented within the framework of the safety evaluation as adverse events.
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Table 2: Overview of studies

Study Study Hypothesis Study N ASA Study Main outcomes®
design period (mg/day) location
Objective: evaluate efficacy in secondary prevention
CAPRIE 1996 RCT, Demonstrate 1.91 years2 9599 [C] 325 Europe, North  Primary outcome: composite outcome: ischaemic stroke, myocardial infarction,
parallel, superiority 9586 [A] America, or vascular death.
double- Australia Secondary outcomes: composite outcome: primary outcome plus
blind “amputation”; vascular death; composite outcome: any stroke, death from any
cause, myocardial infarction; all-cause mortality.
Other outcomes: adverse events,’ myocardial infarction,* stroke,” need for
hospitalisation.’
Objective: evaluate gastrointestinal tolerance / complications
Chan 2005 RCT, Demonstrate 12 months 161 [C+P] 80 Hong Kong Primary outcome: recurrent ulcer bleeding.
parallel, non- (median) 159 [A+E] (single centre)  Secondary outcome: lower gastrointestinal bleeding.
double- inferiority 0.3-12 In addition, other types of bleeding were documented (without specified
blind months diagnostic criteria): extra gastrointestinal bleeding (intracranial bleeding; other
(range) bleeding disorders leading to hospitalisation, hypotension, the need for
transfusion, or the need to discontinue study medication).
Ng 2004 RCT, Demonstrate 8 weeks randomised 80-160 Hong Kong Primary outcome: healing rate of ulcers/erosions at the eighth week (control
parallel, superiority 74 [C+O] endoscopy).
single-blind 65 [A+O] Secondary outcomes: not explicitly stated. However, dyspeptic symptoms
evaluated: were recorded systematically and regularly like a secondary outcome (4-point
69 [C+O] scale: 0-1-2-3).
60 [A+O]

Objective: evaluate surrogate parameters (blood coagulation). The publications also included additional information on adverse events.

CADET
(Woodward
2004)

Jagroop 2004

RCT,
parallel,
double-
blind

RCT,
parallel,
open

unclear

unclear

6 months®

8 days’

94 [C]
90 [A]

75

75

Great Britain

England

Primary outcome: reduction in Clauss fibrinogen.
Other outcomes: other surrogate parameters, adverse events.

Primary outcome: unclear, several platelet function indices.
Other outcomes: adverse events.

continued
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Table 2: Overview of studies (continued)

1: Primary outcome and other patient-relevant outcomes.

2: Mean follow-up (treatment period: 1.6 years).

3: Harker 1999.

4: Cannon 2002.

5: Bhatt 2000.

6: Planned minimum follow up, achieved by 82% of patients.

7: Subsequently 8 more days, in which all patients were treated with clopidogrel + ASA.

[C]: Clopidogrel; [A]: Acetylsalicylic acid; [E]: Esomeprazole; [O]: Omeprazole; [P]: Placebo.
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Table 3: Inclusion and exclusion criteria

Study

Patient population and diagnosis of qualifying disease

Main inclusion and exclusion criteria

Objective: evaluation of efficacy in secondary prevention

CAPRIE 1996

Patients with recent ischaemic stroke (ischaemic
cerebrovascular disease), recent ischaemic myocardial
infarction (ischaemic heart disease) or symptomatic
peripheral arterial disease

Ischaemic stroke: Neurological signs persisting > 1 week
from stroke onset (CT or MRI ruling out haemorrhage).
Recent myocardial infarction: Characteristic ischaemic pain
> 20 min.; typical ECG changes; elevation of cardiac enzymes
to 2x upper limit of laboratory normal (at least 2 of these 3
criteria).

Peripheral arterial disease: Typical intermittent claudication
(pain disappearing in <10 min on standing) and ankle/arm
systolic BP ratio < 0.85 or history of intermittent claudication
with previous leg amputation or vascular surgery.

I: Ischaemic stroke > 1 week and < 6 months before randomisation; myocardial
infarction < 35 days before randomisation; symptomatic peripheral arterial
disease.

E: Carotid endarterectomy after qualifying stroke, severe comorbidity likely to
limit patient’s life expectancy to less than 3 years; long-term anti-coagulation
necessary; probable dependency on third person as a result of the qualifying
event; (history of) haemostatic disorder or systematic bleeding; severe renal or
hepatic insufficiency; uncontrolled hypertension; history of aspirin sensitivity.

Objective: evaluation of gastrointestinal tolerance / complications

Chan 2005

Ng 2004

Upper gastrointestinal bleeding under ASA (< 325 mg/d) and
endoscopic confirmation of the diagnosis “ulcer bleeding”.
Anticipated regular use of antiplatelet therapy.

Dyspeptic symptoms or gastrointestinal bleeding under low-
dose ASA (80-160 mg/d) and confirmation of the diagnosis
“ulcer” or “erosions” by upper endoscopy.

Requirement of continuous antiplatelet therapy for secondary
prevention of cerebrovascular disease, ischaemic heart
disease, or peripheral vascular disease.

I: Patients with a history of ulcer bleeding under ASA (confirmed by
endoscopy), and endoscopically confirmed ulcer healing after 8 weeks.
Negative results for the H. pylori test or successful eradication of H. pylori.
Continuing indication for use of low-dose ASS (< 325 mg/d).

E: Concomitant use of nonsteroid anti-inflammatory drugs, cyclooxygenase-2
inhibitors, anticoagulant agents, other antiplatelet drugs, or corticosteroids; a
history of gastric surgery other than a patch repair; the presence of gastric-outlet
obstruction; erosive oesophagitis or severe illness.

I: Patients with ischaemic heart disease, peripheral vascular disease, ischaemic
stroke or transient ischaemic attacks who, under ASA therapy (80-160 mg/d) for
secondary prevention, developed ulcers > 3 mm in diameter or more than 10
erosions in the stomach or duodenum.

E: Oesophagitis, pyloric stenosis, major active gastrointestinal bleeding
(including ulcer with adherent clot [Forrest IIb], and visible vessels [Forrest
ITa]), coagulopathy, antiplatelet-free period of more than 7 days.

continued
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Table 3: Inclusion and exclusion criteria (continued)
Study Patient population and diagnosis of qualifying disease Main inclusion and exclusion criteria

Objective: evaluation of surrogate parameters (blood coagulation). The publications included additional information on adverse events.

CADET (Woodward Patients with recent myocardial infarction (acc. to WHO I: Myocardial infarction within 3-7 days of study entry.

2004) criteria; with or without ST-segment elevation). E: Uncontrolled hypertension, being scheduled for major surgery (including
coronary artery bypass grafting), concomitant use of hormone replacement
therapy.

Jagroop 2004 Patients with peripheral vascular disease. I: Intermittent claudication.

E: No recent cardiac or cerebral events; no recent surgery or angioplasty.

CT: computer tomography; MRT: magnetic resonance tomography; I: inclusion criteria; E: exclusion criteria.
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Table 4: Baseline characteristics

In each treatment group, 5 patients were not
evaluated by endoscopy.

Data on dyspeptic symptoms were available
for 5 of these patients (3 [C]; 2 [A]). Data
were not available for the other 5 patients.

Current smoker (7/10)

Study N (total) Age? Gender Vascular and cardiac diseases/risk Other characteristics
study discontinuations' [years] f[%] m[%] factors® ([C%]/[A%]) ([C%] / [A%))
Obijective evaluation of the efficacy in secondary prevention
CAPRIE 1996 9599 [C] 63 (£ 11) 28 72 Previous ischaemic stroke® (9/9) -
9586 [A] Previous transient ischaemic attack® (10/10)
Previous myocardial infarction® (17/16)
Stable angina pectoris (22/22)
4059  patients (21.2%)  prematurely Unstable angina pectoris (9/9)
terminated the intake of study medication Symptomatic PAD (5/4)
(21.3% [C]; 21.1% [A]) Atrial fibrillation (4/4)
Congestive heart failure (6/5)
Hypertension (52/51)
Diabetes mellitus (20/20)
Hypercholesterolaemia (41/41)
Current smoker (29/30)
Ex-smoker (49/49)
Obijective: evaluation of gastrointestinal tolerance / complications
Chan 2005 161 [C+P] 72 (£ 10) 33 67 Ischaemic heart disease (55/49) Source of bleeding:
159 [A+E] 73 (= 10) 35 65 Cerebrovascular insufficiency (34/42) Gastric ulcer (58/47)
Peripheral arterial disease (5/4) Duodenal ulcer (30/38)
3 patients with incomplete follow-up. Multiple ischaemic diseases (6/6) Gastric and duodenal ulcer (6/11)
Premature study termination: Current smoker (13/8) Ulcer with signs of bleeding (28/34)
- overall: 8.8% [A+E] vs. 11.8% [C+P] Ulcer > 2cm (12/13)
- due to adverse events: 1.9% [A+E] vs. 4.3 Transfusion required (48/56)
[C+P] H. pylori infection (46/47)
Ng 2004 74 [C+O] 75 (9) 39 61 Ischaemic heart disease (83/83) Source of bleeding:
65 [A+O] 71 (£ 13) 35 65 Ischaemic stroke (32/23) Gastric ulcer (41/40)
Peripheral arterial disease (3/0) Duodenal ulcer (10/12)

Gastric and duodenal ulcer (6/3)
Ulcer with active bleeding (0/0)
Ulcer > 2cm (0/3)

Transfusion necessary (17/8)

H. pylori infection (45/55)
History of ulcers (12/15)

continued
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Table 4: Baseline characteristics (continued)

Study

N (total) Age?

Gender
Study discontinuations' [years] f[%]

m[%]

Vascular and cardiac diseases / risk
factors® ([C%] / [A%])

Other characteristics
([C%] / [A%0))

Obijective: evaluation of surrogate parameters (blood coagulation). The publications included additional information on adverse events.

CADET
(Woodward
2004)

Jagroop 2004

94 [C] 63 (£ 10) 19
90 [A] 62 (+13) 19

25 (13%); 10 under clopidogrel and 15

under ASA.
10 [C] 70 30
10 [A] (range, 58-

77
No study discontinuations

81
81

70*

Angina pectoris (17/17)
Congestive heart failure (19/10)
Hypertension (4/2)

Current smoker (34/37)
Ex-smoker (45/33)

Type 2 diabetes mellitus (30%)
Hypertension (60%)
Known ischaemic heart disease (40%)

1: Excluding deaths.

2: Mean values (£ standard deviation, if reported).

3: Concomitant illnesses before the qualifying event.

4: Total study population; no separate data according to treatment groups provided.
[C]=Clopidogrel; [A]=ASA; [P]=Placebo; [E]=Esomeprazole; [O]=Omeprazole.
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5.2.2 Study and publication quality

An overview of the criteria for the study and publication quality is presented in Table 5.

CAPRIE 1996

Some deficiencies were identified in the primary publication of the CAPRIE trial which may

possibly be due to deficits in the quality of the publication, but not necessarily of the study

itself. Allocation concealment was poorly described. The same applies to the description of
how the independent central validation committee functioned; its blinding with regard to the
allocation of study medication was not explicitly noted. A further deficit of the publication
was the lack of specification of the study setting, particularly with regard to details on the
screening and selection process of patients before randomisation and study entry. With regard
to baseline characteristics, details were missing on previous and concomitant medication.

Furthermore, it was unclear which statistical method was used to determine the p-value for

the primary outcome. This was not clearly described in the methods and results section. It also

remains unclear whether adjustment techniques were used for the primary outcome analyses.

Above all, the information provided on the number of patients under risk in the Kaplan-Meier

curve for the primary outcome was inconsistent. With a predefined minimum follow-up of 12

months, the information provided does not seem consistent with an ITT analysis: according to

the published data, after the first year of follow-up, details on about 1800 patients are missing.

The responses from the manufacturer of clopidogrel and the authors of the CAPRIE trial

contributed to the clarification of these open issues and are described in the following:

- The screening process in CAPRIE was not documented.

- All decisions in the central validation committee with regard to events were made
without knowledge of study treatment (study drug or control). Events were reported by
local investigators. The event dossier was transferred to the central validation committee
secretariat, which then organised the central validation committee review process.
Information about the treatment of individual patients was known only to the external
safety and efficacy monitoring committee, and the third-party drug packaging company.
Blinding of the evaluators with regard to patient allocation was therefore given.

- The information provided by the authors and sponsors invalidated the suspicion that
patients may have been dropped from the evaluation without providing reasons. A
relevant number of patients did not complete the study exactly at the planned time of 12

months after study entry, because the operations manual specified an allowable window
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for any 4-month follow-up of + 14 days. The 12-month Kaplan-Meier curve for the
primary outcome in the publication considers only those patients who had their follow-
up on or after day 366 (8087 in the ASA group and 8131 in the clopidogrel group). In
the ASA and in the clopidogrel group, 827 and 864 patients, respectively, had a follow-
up of 366 days. A total of 609 primary and 63 competing events (non-cardiovascular
deaths or deaths due to bleeding) occurred in the ASA group; 533 primary and 71
competing events occurred in the clopidogrel group. Summing up the events or patients
with a follow-up of less than 366 days results in exactly the total number of patients in
the ASA group (9586) and clopidogrel group (9599). It can therefore be assumed that
planned ITT analysis was not violated.

Therefore, it can be concluded that the CAPRIE trial only showed “minor deficiencies”.

Chan 2005

The publication investigating rates of recurrent ulcer bleeding (Chan 2005) showed major
deficiencies. The study was planned and conducted to show the non-inferiority of clopidogrel
versus ASA plus esomeprazole. The non-inferiority limit was predefined: clopidogrel (test
drug) would not be inferior to combination therapy including ASA and esomeprazole (active
control) if the upper limit of the 95% confidence interval (CI) for the difference in recurrent
ulcer bleeding rates did not exceed 4% after 12 months. Non-inferiority was not
demonstrated, as the upper limit (12.4%) of the (2-sided) 95% CI (3.4% to 12.4%) for the
difference between event rates exceeded the non-inferiority limit. As the lower limit (3.4%) of
the 95% CI was greater than zero, the authors concluded a superiority of ASA plus
esomeprazole. It may be assumed that the authors changed the study hypothesis post hoc and
tested the superiority of ASA plus esomeprazole versus clopidogrel. There is no indication in
the publication that, besides the non-inferiority test, further predefined hypotheses were
formulated. Despite several queries, the main author, F. Chan, did not address this issue.

The main deficit of the publication was the discrepancy with regard to the number of patients
who were prematurely discontinued from the primary outcome evaluation (in particular, lost
to follow-up patients). It was read off Figure 1, Chan 2005 (numbers at risk, Kaplan Meier
curve for the primary outcome), that 27 patients in the clopidogrel group and 20 patients in
the ASA group were censored within the follow-up period of 12 months. Overall, 13 events
occurred in the clopidogrel group and 1 event in ASA group. It is also stated in the text that a
total of 3 patients were “lost to follow-up” (all in the ASA group). Furthermore, 8§ patients in
the clopidogrel and 4 patients in the ASA group died. If one assumes that all patients who
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died were prematurely censored, i.e. no recurrent gastrointestinal bleeding had occurred
beforehand (conservative approach), and they were legitimately prematurely censored due to
the competing event “death”, then the premature termination of follow-up in 21 patients in the
clopidogrel group and 8 patients in the ASA group can be explained (clopidogrel: 13 events, 8
deaths; ASA: 1 event, 4 deaths, 3 lost to follow-up). From this it follows that for 6 patients in
the clopidogrel group and 12 patients in the ASA group it remains unclear why the follow-up
with regard to the primary outcome was prematurely terminated (i.e. before the end of the
planned follow-up of 12 months).

If one assumes in a “worst case scenario” that, of these patients, as well as of the “lost to
follow-up” patients, all patients in the ASA group (n=15) and none in the clopidogrel group
experienced a primary event, then the observed difference between the treatment groups is
equalised. On the basis of the publication, the results of the study were initially classified as
“not robust” and of questionable validity.

The inconsistencies were at least partially clarified by F. Chan and the statistician responsible,
J. Ching. On the one hand, 2 of the 8 patients, who according to the publication, died during
the study, were not censored at the time point of death, but had experienced a gastrointestinal
event (as a primary outcome) beforehand. On the other hand, patients were prematurely
censored who had experienced a different event than “death” or a primary outcome, namely
“lower gastrointestinal bleeding” (7 patients in both groups), bleeding from a malignant
tumour (clopidogrel: 1 patient; ASA: 3 patients), or unclear anaemia (2 patients in the ASA
group). The allocation of the 6 patients in the clopidogrel group and the 12 patients in the
ASA group who were prematurely censored without a primary outcome event is therefore
clarified. However, the above procedures were not described in the publication and are also
not comprehensible: a follow-up with regard to upper gastrointestinal bleeding would, for
example, still have been meaningful and possible after the diagnosis of “unclear anaemia” or
“lower gastrointestinal bleeding” was reported. If one regards the events listed by J. Ching, as
well as the deaths, as primary events (in the sense of a balanced analysis for both treatment
groups) and one still assumes that the “lost to follow-up” patients in the ASA group also
experienced a primary event (worst case scenario for ASA), then one can assume that 27
patients in the clopidogrel group and 20 patients in the ASA group experienced a primary
event (compared with 13 vs. 1 event as reported in the publication). It is unclear whether this
difference remains significant in the survival analysis. However, in this analysis the numerical
advantage for ASA still remains and therefore the results for the primary outcome are robust.

Under consideration of the additional information provided by the authors, the initial
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classification as a publication with “major deficiencies” (Chan 2005) with regard to the

results of the primary outcome must therefore be qualified.

Ng 2004

“Major deficiencies” were also identified in the Ng trial. The study was described as a single-
blind trial, which refers to the blinding of the endoscopist (page 361 of the publication). No
details were provided on the randomisation process and on whether and how allocation
concealment was ensured. In this context, the noticeable mean age difference between groups
may indicate a potential selection bias. This must be regarded as a serious issue, also because
of the lack of blinding of patients and physicians. Details were also not available on the
screening procedure. The evaluation was described as an ITT analysis. However, the
principles of such an analysis seem to have been violated several times. The data provided on
the number of randomised and/or evaluated patients were inconsistent with regard to the text
and tables. Furthermore, with the rate of ulcer healing (confirmed by endoscopy), the study
primarily investigated a surrogate parameter of unclear relevance for patients. This study is
therefore seen as only suitable to generate a hypothesis with regard to gastrointestinal
complications under clopidogrel or ASA. For these reasons, the authors of the publication

were not contacted.

CADET (Woodward 2004) and Jagroop 2004

In the publication on the double-blind CADET trial, no details were provided on whether and
if yes, how allocation concealment was ensured. Other serious deficits were not found.

In the publication on the Jagroop trial, no information was provided on the randomisation
procedure, including allocation concealment. In an open-label study, this must be regarded as
a major deficit. The authors of the publication were not contacted, as in both studies the
outcomes that were relevant for this report were exclusively determined within the framework

of the safety evaluation and were not specifically validated.
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Table 5: Study and publication quality

Study Randomisation/  Blinding Sample Study Appropriate ITT Consistency of Study and
concealment size discontinuations/  analysis information® publication
appropriate planning reasons for quality

discontinuation
reported

CAPRIE 1996 yes / yes double-blind yes yes yes no’ minor

deficiencies

Chan 2005 yes / yes double-blind yes yes no’ no’ major

deficiencies’

Ng 2004 unclear / unclear  single-blind’ yes yes no no major

deficiencies®

CADET yes / unclear double-blind yes yes yes’ yes minor

(Woodward 2004) deficiencies

Jagroop 2004 unclear /unclear  open no yes yes’ yes major

deficiencies®

1: Consistency of all information provided (within and between publications, including information provided by the authors and sponsors).

2: Differences in the statements on statistical significance for single adverse events between CAPRIE 1996 and Harker 1999. See also Section 5.3.5.

3: The inconsistencies in the publication with regard to patients who were prematurely discontinued from the evaluation were clarified by the additional
information provided by the authors. See also previous text.

4: “Major deficiencies” generally due to discrepant information between text and tables in the publication, inappropriate ITT analysis, unclear procedure when
changing the hypothesis. With regard to the evaluation of the results for the primary outcome, these major deficiencies are, however, qualified by the
subsequent details provided by the authors. See also previous text.

5: Blinding of the endoscopist.

6: “Major deficiencies” due to unclear randomisation procedure/allocation concealment and potential selection bias, as well as inappropriate ITT analysis and
inconsistency of information.

7: With regard to adverse events.

8: “Major deficiencies” due to unclear randomisation procedure/allocation concealment in an open-label study design; no sample size planning conducted.
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5.3 Results on patient-relevant therapy goals

The patient-relevant therapy goals outlined in Section 4.1.3 can mainly be classified into 3
major categories:

1. Reduction of the rate of thromboembolic events,

2. Reduction of the rate of adverse events,

3. Improvement of quality of life (including the reduction of disease-related

symptoms).

In addition, “all-cause mortality” is to be seen as an overall criterion including the first 2
categories, insofar as it concerns fatal events in these categories.
The information pool on “thromboembolic events” mainly originated from the CAPRIE trial
and the corresponding secondary publications.
The 5 secondary publications on efficacy in part included composite outcomes that were not
listed in the primary publication (CAPRIE 1996); one may therefore assume that they were
defined post hoc. The results for these composite outcomes are not presented because of their
questionable validity. In contrast, single results for secondary outcomes are presented in this
report, even if they were not defined in the primary CAPRIE publication, but represented a
disease entity (e.g. MI, stroke), and were evaluated by the validation committee; i.e., the
corresponding results can therefore to some extent be regarded as valid [50]. In the remaining
studies, data on thromboembolic events were provided, if at all, only within the framework of
the safety evaluation.
Two studies were available which primarily investigated the reduction in the rate of
gastrointestinal adverse events of clopidogrel and ASA (Chan 2005 and Ng 2004). The 3
other studies also reported adverse events occurring under these treatment options. Again, the
CAPRIE trial is the main contributor to the information pool due to its sample size and
duration. However, because of the comparatively high ASA dose, the results can only be
transferred to a limited extent to the German health care setting.
Few data on “quality of life / disease-related symptoms” were provided in all studies. With
the exception of the Ng trial (2004), which systematically documented dyspeptic symptoms,
no study investigated events of this category as predefined primary or secondary outcomes.
Information on all-cause mortality was provided in all studies. Again, the CAPRIE trial is
relevant for the evaluation in this regard, as all-cause mortality was a predefined outcome, and

the CAPRIE trial was the largest and longest study included.
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The presentation of results is organised as follows:
1. All-cause mortality,
2. Thromboembolic events,
- fatal events
- non-fatal events
- composite outcomes
3. Adverse events
4. Quality of life / symptoms
If available, results for specific subgroups are subsequently presented. This also includes the
predefined subgroups of the CAPRIE trial, (patients with recent ischaemic stroke [ICVD
subgroup], recent ischaemic MI [IHD subgroup], or symptomatic PAD [PAD subgroup]). If
relevant, single results for these predefined subgroups are also described within the

framework of the presentation of overall results of the CAPRIE trial.

5.3.1 All-cause mortality

None of the studies included was designed to evaluate a benefit of clopidogrel versus ASA
with regard to “all-cause mortality” as a primary outcome.

In the CAPRIE trial (1996), “all-cause mortality” was 1 of 4 predefined validated secondary
outcomes. With a mean follow-up of 1.91 years, in the 9599 patients at risk in the clopidogrel
group, 560 deaths occurred in 18 377 years under risk; this corresponds to an overall rate of
5.83% and an event rate per year of 3.05%. In the 9586 patients at risk in the ASA group, 571
deaths occurred in 18 354 years under risk. This corresponds to an overall rate of 5.96% and
an event rate per year of 3.11%. The difference between treatment groups was not statistically
significant.

The other studies, with a total of 21 deaths (14 under clopidogrel, 7 under ASA), which were
all documented within the framework of the safety evaluation, contributed little information
to this outcome. Because of the heterogeneous study designs (design, research question,
duration of follow-up) a meta-analysis of results did not seem meaningful.

An overview of all-cause mortality is shown in Table 6; there was no evidence of a difference

between treatment groups with regard to all-cause mortality.

53



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Table 6: Outcome “All-cause mortality”

Outcome validated*

. Events . .
Study Stud_y Patients Relative risk Type of _
duration (N) Clopidogrel ASA (95% CI) documentation
(N [%]) (N [%])
9599 [C] 2
CAPRIE 1996 1.91 years 9586 [A] 560 (5.83%) 571 (5.96%) 0.98 (0.87-1.10) secondary outcome
within the framework
Chan 2005 1 year 11 56; [[,SIE 8 (5.0%) 4 (2.5%) n.d. of the safety
evaluation
within the framework
Ng 2004 8 weeks gg {gg]] 1 (1.4%) 0 (0%) n.d. of the safety
evaluation
CADET 94 [C] within the framework
(Woodward 6 months 90 [A] 5(5.3%) 3(3.3%) n.d. of the safety
2004) evaluation
10 [C] within the framework
Jagroop 2004 8 days 10 [A] 0 0 n.d. of the safety
evaluation

yes

no

no

no

provided in the publication, the outcome is evaluated as “non-validated”.
2: Derived from the information on the relative risk reduction for the yearly event rate from CAPRIE 1996, rounded off.

1: Information on whether the validation of the outcomes was conducted by a blinded validation committee. If this information was not explicitly

[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; [O]: Omeprazole; 95% CI: 95% confidence interval; n.d.: no details provided.
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5.3.2 Vascular death

Vascular death is defined as follows: cardiac death (fatal MI, sudden cardiac death, and other
cardiac deaths, insofar as they are not specifically of non-vascular origin); cerebral death
(fatal stroke, fatal cerebral haemorrhage); fatal haemorrhage, as well as all other deaths where
a vascular cause cannot be excluded.

None of the studies included was designed to evaluate a benefit of clopidogrel versus ASA
with regard to the reduction of vascular death rates as a primary outcome.

In the CAPRIE trial, vascular death corresponded with the above definition (i.e. also
including fatal cerebral haemorrhages or other fatal haemorrhages) and was predefined as 1 of
the 4 secondary outcomes. It was also a component of the composite primary outcome. All
fatal events (including vascular death) were evaluated by the central validation committee.
With a mean follow-up of 1.91 years in both groups, in the 9599 patients in the clopidogrel
group, 350 vascular deaths occurred in 18 377 patient years under risk (not 17 482 years, as
stated in the publication; this is probably due to a confusion of numbers); this corresponds to
an overall rate of 3.65% and an event rate per year of 1.90%. In the 9586 patients in the ASA
group, 378 vascular deaths occurred in 18 354 patient years under risk. This corresponds to an
overall rate of 3.94% and an event per year of 2.06%. The (statistically non-significant)
difference between treatment groups is mainly due to the difference concerning the
component “fatal MI”. Overall, 53 fatal MIs occurred under clopidogrel (overall rate: 0.55%)
and 75 occurred under ASA (overall rate: 0.78%). Only a small difference between treatment
groups was shown for fatal ischaemic stroke (37 vs. 42 events within the framework of the
composite primary outcome).

As “vascular death* was a component of the primary outcome of the CAPRIE trial, details in
this regard were available for the 3 predefined subgroups of patients with recent ischaemic
stroke, recent ischaemic MI, or symptomatic PAD as a qualifying disease (ICVD, IHD, and
PAD subgroups). For vascular death, opposite trends were observed in the IHD and PAD
subgroups (with a comparable follow-up period of approx. 11 500 patient years). In the [HD
subgroup, 111 vascular deaths occurred under clopidogrel and 97 under ASA; in the PAD
subgroup, 95 vascular deaths occurred under clopidogrel and 122 under ASA. In the ICVD
group, 102 vascular deaths occurred in both the clopidogrel and ASA groups. Only vascular
deaths were counted that occurred as a first event of the primary outcome.

In both studies on gastrointestinal tolerability, vascular deaths were documented within the

framework of the safety evaluation as adverse events. In the Chan trial, 1 fatal MI and 1 fatal
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cerebral haemorrhage were reported under clopidogrel (1.2%); 1 fatal MI and 1 fatal
“cerebrovascular insufficiency” were reported under ASA (1.3%)).

The Ng trial reported a fatal MI under clopidogrel (1.4%). No vascular deaths were reported
under ASA. The study only lasted 8 weeks.

The CADET trial reported 3 deaths in patients in the ASA group and 5 deaths in the
clopidogrel group (no information was provided on how many of these cases were due to
vascular death).

In the Jagroop trial, no deaths (and therefore no cases of vascular death) were reported.

In summary (Table 7), no advantage for either treatment option (clopidogrel vs. ASA) for
vascular death was shown.

In the CAPRIE trial, opposite effects were shown in the IHD and PAD subgroups with a
numerical disadvantage for clopidogrel in the subgroup of IHD patients and a numerical

advantage for clopidogrel in the subgroup of PAD patients.
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Table 7: Outcome “Vascular mortality”

Events
Study Patients Relative risk Type of . 1
Study duration (N) Clopidogrel ASA (95% CI) documentation Outcome validated
(N [%]) (N [%])
CAPRIE 1996 1.91 years gggz {1% 350 (3.65%) 378 (3.94%) 0.92 (0.80-1.07)>  secondary outcome yes
1 year 161 [C+P] o o n.d. within the framework
Chan 2005 (median) 159 [A+E] 2 (1.2%) 2 (1.3%) of the safety no
evaluation
74 [C+O] o o n.d. within the framework
Ng 2004 8 weeks 65 [A+O] 1 (1.4%) 0 (0%) of the safety no
evaluation
CADET
(Woodward 6 months gg {g n.d. n.d.
2004)
10 [C] within the framework
Jagroop 2004 8 days 10 [A] 0 (0%) 0 (0%) n.d. of the safety no

evaluation

1: Information on whether the validation of the outcomes was conducted by a blinded validation committee. If this information was not explicitly
provided in the publication, the outcome is evaluated as “non-validated”.

2: From the information on the relative risk reduction from the proportional hazard model from CAPRIE 1996, rounded off.

[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; [O]: Omeprazole; 95% CI: 95% confidence interval; n.d.: no details provided.
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5.3.3 Vascular morbidity

This report investigated the following outcomes with regard to the therapy goal “vascular
morbidity”:

- Non-fatal MI,

- Non-fatal stroke,

- Ulcer, gangrene, or amputation due to ischaemia,

- Revascularisation procedure due to ischaemic symptoms,

- ACS, angina pectoris, symptomatic arrhythmia, TIA, intermittent claudication,

- New occurrence of heart failure or deterioration of pre-existing heart failure.
None of the outcomes defined above were defined as primary or secondary outcomes in the
studies included. However, some of the outcomes defined above were components of the
composite primary and/or composite secondary outcome of the CAPRIE trial, and were
reported in the CAPRIE publication (1996) and/or one of its secondary publications. In
addition, information was found on single outcomes reported within the framework of the
safety evaluation of both the CAPRIE trial and the other studies included. The corresponding

results are presented in the following sections.

5.3.3.1  Myocardial infarction

In the CAPRIE trial, the outcome “non-fatal MI” was a component of the composite primary
outcome, as well as of a composite secondary outcome, and was also described in a secondary
publication (Cannon, 2002). The evaluation of this outcome in the CAPRIE trial can be
described as valid, as a central validation committee was involved.

A total of 308 MIs (255 non-fatal and 53 fatal) occurred under clopidogrel (3.21 MlIs per 100
patients); 376 MIs occurred under ASA (301 non-fatal and 75 fatal; 3.92 Mls per 100
patients). This also includes reinfarctions, so on the basis of the CAPRIE trial data it remains
unclear exactly how many patients experienced at least 1 MI during the study period. The
(numerical) difference of 68 MIs was mainly due to the difference in the PAD subgroup (68
MIs under clopidogrel vs. 108 under ASA). A comparative statistical analysis of the MI rates
under clopidogrel and ASA was not conducted in the CAPRIE trial.

The relative risk for the MI rate in the CAPRIE trial (including the 95% ClI, see also Table 8)
could be read off Figure 2 in a secondary publication (Bhatt, 2000); the relative MI risk was
significantly reduced under clopidogrel versus ASA (by about 22%). Details on the number of
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MlIs in both treatment groups and/or which MIs were analysed (first events within the
framework of the primary outcome of CAPRIE 1996, total number of MIs, or only first MIs)
were not provided in this publication. In addition, the analysis was not an ITT analysis but a
modified PP analysis. Its evidential value concerning the MI rate under clopidogrel compared
with ASA is therefore limited.

Data on the frequency of MIs in the CAPRIE trial were also available in the secondary
analysis presented in the Cannon publication (2002), where it is reported that of the 19 185
patients in the CAPRIE trial, a new acute MI occurred in 617 patients. However, it is unclear
from the publication which types of MIs were evaluated (e.g. it is unclear whether
reinfarctions were considered). In addition, the reported rates of 4.2% (clopidogrel) and
5.04% (ASA) (relative risk reduction: 19.2%, p=0.008), differ from the rates which can be
calculated from the CAPRIE 1996 publication. No reasons for this are provided in the Cannon
2002 publication; therefore these data are of limited evidential value due to their unclear
validity.

In the Chan trial, 1 MI was documented as an adverse event in both the clopidogrel and ASA
groups. In the Ng trial, 1 MI occurred in the clopidogrel group, and no MI occurred in the
ASA group. In the CADET trial, an MI was reported as an adverse event in 1 (1.1%) of 94
patients in the clopidogrel group and 6 (6.7%) of 90 patients in the ASS group. No MIs were
reported in the Jagroop trial in either treatment group.

The results are summarised in Table 8.

59



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Table 8: Outcome “Myocardial infarction”

Study Study Patients Relative risk Type of documentation Outcome
duration (N) _ (95% CI) validated*
Clopidogrel (N) ASA (N)
308 376 as a component of the
CAPRIE1996  191years 202 [C1 (including 53 fatal (including 75 fatal 075 (0:08- composite primary and a yes
9586 [A] 0.94) composite secondary
events) events)
outcome
161
1 year [C+P] within the framework of
Chan 2005 (median) 159 I (fatal) I (fatal) n.d. the safety evaluation no
[A+E]
74
Ng 2004 8 weeks [C+O] 1 (fatal) 0 n.d. within the framework of no
65 the safety evaluation
[A+O]
CADET 94[C] 1 6
(Woodward 6 months 90 [A] (fatal: n.d.) (fatal: n.d.) n.d., p>0.05 within the framework of no
2004) e T the safety evaluation
10 [C] within the framework of no
Jagroop 2004 8 days 10 [A] 0 0 the safety evaluation
1: Information on whether the validation of the outcomes was conducted by a blinded validation committee. If this information was not explicitly
provided in the publication, the outcome is evaluated as “non-validated”.
2: Read off Figure 2, Bhatt 2000. Discrepant information in Cannon 2002; see previous text.
[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; [O]: Omeprazole; 95% CI: 95% confidence interval; n.d.: no details provided.
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5.3.3.2 Stroke

In the CAPRIE 1996 publication, validated data were provided on non-fatal stroke of any
cause (486 under clopidogrel; 528 under ASA); however, data were not provided on the
overall rate of stroke of any cause, including fatal stroke of any cause. The reported cases
were mainly cases of ischaemic stroke. Fatal and non-fatal ischaemic stroke were validated
outcomes. A total of 509 out of the 9599 patients in the clopidogrel group experienced an
ischaemic stroke (472 non fatal; 37 fatal) during the study; in the 9586 patients in the ASA
group, 546 patients experienced an ischaemic stroke (504 non-fatal, 42 fatal). Ischaemic
stroke occurred as a first event (as a component of the primary outcome of CAPRIE 1996) in
438 patients (including 33 fatal events) in the clopidogrel group and in 462 patients (including
32 fatal events) in the ASA group. No comparative statistical analysis was conducted between
treatment groups.

The relative risk (including the 95% CI) of a stroke could be read off Figure 2, Bhatt 2000. It
was about 6% (non-significantly) lower in the clopidogrel group vs. ASA. Details were not
provided in the publication on the number of strokes in each treatment group and/or on which
type of strokes were analysed (ischaemic or also non-ischaemic, first events as a component
of the composite primary outcome of CAPRIE 1996, total number of strokes, or only first
strokes). In addition, this was not an ITT analysis, but a modified PP analysis. The evidential
value of the data provided in Bhatt 2000 on the stroke rate under clopidogrel versus ASA is
therefore limited.

Two cases of “cerebrovascular insufficiency” (not further defined) were reported as an
adverse event under clopidogrel in the Chan trial; 3 cases were reported under ASA. No
information on cerebrovascular events under clopidogrel or ASA was provided in the Ng and
CADET publications.

No adverse events (and therefore no cases of stroke) occurred in the Jagroop trial (2004).

The results of the single studies are summarised in Table 9 (limited to ischaemic stroke, the

main type of stroke that occurred).
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Table 9: Outcome “Ischaemic stroke”

Events
. Patients Relative risk . Outcome
Study Study period (N) . (95% CI) Type of documentation validated®
Clopidogrel (N) ASA (N)
509 546 as a component of the
9599 [C] .. ; . ; 0.94 (0.82- composite primary
CAPRIE 1996 1.91 years 9586 [A] (including 37 fatal (including 42 fatal 1.08)? outcome and a composite yes
events) events)
secondary outcome
161
1 year [C+P] 3 3 within the framework of
Chan 2005 (median) 159 2 3 n.d. the safety evaluation no
[A+E]
74
Ng 2004 8 weeks [C+O] n.d. n.d.
65
[A+O]
CADET
(Woodward 6 months gg {g n.d. n.d.
2004)
10 [C] within the framework of
Jagroop 2004 8 days 10 [A] 0 0 the safety evaluation no

provided in the publication, the outcome is evaluated as “non-validated”.
2: Read off Figure 2, Bhatt 2000.
3: “Cerebrovascular insufficiency”; no further details provided.

1: Information on whether the validation of the outcomes was conducted by a blinded validation committee. If this information was not explicitly

[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; [O]: Omeprazole; 95% CI: 95% confidence interval; n.d.: no details provided.
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5.3.3.3  Composite primary outcome (CAPRIE trial): Vascular death, myocardial

infarction, or stroke

The composite primary outcome of the CAPRIE trial was the first occurrence of an event of
ischaemic stroke, MI, or vascular death. The CAPRIE trial included 19 185 patients. The
primary outcome occurred in 1960 patients. There were 939 events in the clopidogrel group -
an average rate per year of 5.32%. There were 1021 events in the ASA group - an average rate
per year of 5.83%. The (statistically significant) relative risk reduction was 8.7% (relative
risk: 0.913; 95% CI: 0.835 to 0.997; p=0.043).
The preplanned subgroup analysis of the ICVD, IHD, and PAD patients showed different
effects of clopidogrel in these 3 populations. The corresponding heterogeneity test was
statistically significant (p=0.042). Due to the limited power of the individual subgroup
analyses, the results are only relevant in association with the heterogeneity test. The relative
risk reduction was particularly noticeable in the PAD subgroup, although comparatively few
events occurred (relative risk reduction: 23.8%; 95% CI: 8.9% to 36.2%; p=0.0028). The
event rate per year was 3.71% and 4.86% in the clopidogrel group and ASA group,
respectively. At 8.9%, the lower limit of the 95% CI lay slightly above the relative risk
reduction with clopidogrel therapy for the total study population of the CAPRIE trial (8.7%).
Numerically more patients in the IHD subgroup experienced an event under clopidogrel than
under ASA (relative risk increase: 3.7%; 95% CI: 22.1% to —12.0%, p=0.66). The event rate
per year (5.03% vs. 4.84%) was lower than that of the total study population, but higher than
the overall event rate of the PAD subgroup.
In the ICVD subgroup, the primary outcome occurred numerically less often under
clopidogrel than under ASA. At 7.3% (95% CI: -5.7% to 18.7%; p=0.26) the relative risk
reduction was slightly below that of the total study population, the event rate being
comparatively high (event rate per year: 7.15% [clopidogrel] vs. 7.71% [ASAY]).
The CI of the ICVD subgroup strongly overlaps the CIs of both the IHD and the PAD groups,
whereas the Cls of the IHD and the PAD subgroups hardly overlap.
In summary, the results of the CAPRIE trial for the primary outcome can be evaluated as
follows:
- A superiority of clopidogrel was demonstrated in the subgroup of PAD patients.
- Under consideration of the results of the heterogeneity test, this finding was not
demonstrated for the IHD and ICVD subgroups. The results in these groups could be
compatible with a positive effect of clopidogrel versus ASS (although less marked
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than in the PAD subgroup), with no effect, as well as with a negative effect. The
results in the IHD subgroup do not seem to indicate a favourable effect of clopidogrel
in this subgroup. The results in the ICVD subgroup could be compatible with the
effects in both the IHD and the PAD subgroups.
No adverse events (and therefore no event of this composite outcome) occurred in the Jagroop
trial.
In the other studies included, the composite outcome of the CAPRIE trial was not a
predefined outcome.

The results are summarised in Table 10.
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Table 10: Primary outcome of the CAPRIE trial: “Vascular death, myocardial infarction, ischaemic stroke”

. Events . .
stud Study Patients Relative risk Type of Outcome
y duration (N) . (95% CI) documentation validated*
Clopidogrel (N) ASA (N)
9599 [C] o/2 0/12 0.913 (0.835- .
CAPRIE 1996 1.91 years 9586 [A] 939 (5.32%) 1021 (5.83%) 0.997)} primary outcome yes
1 year 161
Chan 2005 e [C+P] n.d. n.d.
(median)
159
[A+E]
74
Ng 2004 8 weeks [C+O] n.d. n.d.
65
[A+O]
CADET
(Woodward 6 months 4 {C% n.d. n.d.
2004)
10 [C] within the framework of
Jagroop 2004 8 days 10 [A] 0 0 the safety evaluation no

1: Information on whether the validation of the outcomes was conducted by a blinded validation committee. If this information was not explicitly
provided in the publication, the outcome is evaluated as “non-validated”.

2: Event rates per year in brackets.

3: Derived from the information on the relative risk reduction from the proportional hazard model in CAPRIE 1996.
[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; [O]: Omeprazole; 95% CI: 95% confidence interval; n.d.: no details provided.
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5.3.34 Ischaemic ulcer, gangrene, and amputation

Amputations were only documented in the CAPRIE trial, namely as a validated component of
a composite secondary outcome. A total of 52 events occurred in the clopidogrel group,
compared with 47 in the ASA group. A statistical comparison of these rates was not
conducted.

No details on the number or rate of ischaemic ulcers or gangrene were provided in the

publications included, neither as documented outcomes nor as adverse events.

5.3.3.5  Revascularisation procedures due to ischaemic symptoms

Little information on revascularisation procedures was provided in the studies included.

In the CADET trial, it was reported that an angiography was performed in 7 out of 94 patients
in the clopidogrel group. This procedure was conducted in 6 of the 90 patients in the ASA
group. Details on the type of angiography and whether and how often it was combined with a

revascularisation procedure were not provided in the publication.

5.3.3.6 Acute coronary syndrome, angina pectoris, symptomatic arrhythmia,

transient ischaemic attacks, intermittent claudication

Information on the above outcomes was only provided within the framework of adverse event
reporting. As a validation of these events was not conducted by a central validation
committee, the respective results are of little evidential value. The following information was

provided in the publications:

Acute coronary syndrome (including unstable angina pectoris), stable angina pectoris

In the Ng trial, 1 case of unstable angina pectoris was reported in both treatment groups that
led to study discontinuation.

In the Chan trial, unstable angina pectoris was reported in 6 (clopidogrel) and 7 (ASA)
patients.

In the CADET trial, angina pectoris was reported in 9 out of 94 patients (9.6%) and 11 out of
90 patients (12.2%); in the clopidogrel and ASA groups, respectively; no information was
provided on whether these were cases of stable or unstable angina. Of these cases, 3

(clopidogrel) and 6 (ASA) were classified as “serious occurrences” (serious adverse events).
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In the CAPRIE trial, no information on angina pectoris was provided in the primary
publication (CAPRIE 1996) nor in the safety publication (Harker 1999).

In the Jagroop trial, no adverse events occurred.

Symptomatic arrhythmia

Only the safety evaluation of the CAPRIE trial (Harker 1999) included information on the
overall incidence of heart rate and rhythm events. Such events were more frequently reported
under ASA than under clopidogrel (5.0% vs. 4.3%; p=0.011). No information was provided
on the type of disorders and whether they were symptomatic or life-threatening. The
relevance of this finding for patients is therefore unclear. In addition, due to the lack of a
predefined hypothesis (documentation of events only within the framework of the safety

evaluation) these results are only of limited value.

Transient ischaemic attacks, intermittent claudication
The rate of TIAs or intermittent claudication under clopidogrel versus ASA was not reported

in any of the relevant publications.

5.3.3.7 New occurrence of heart failure or deterioration of pre-existing heart failure

The rate of newly occurring heart failure or deterioration of pre-existing heart failure under

clopidogrel versus ASA was not reported in any of the relevant publications.

5.3.4 Rate of hospitalisations

The hospitalisation rate was not a predefined outcome in any study.

The Bhatt 2000 publication (CAPRIE trial) included details on hospitalisation rates under
clopidogrel and ASA; however, these were only recorded within the framework of the safety
evaluation and are therefore not validated.

Details were found on reasons for hospitalisation, for example, due to ischaemic or bleeding
events. Due to the post-hoc character of the evaluation of data, the post-hoc definition of
outcomes on hospitalisation rates and the lack of outcome validation by an independent
validation committee, at best the outcome ‘“hospitalisation for any cause” gives a certain

indication for a comparison between treatment groups. The choice of reasons for
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hospitalisation (e.g., due to specific ischaemic events or bleeding events) seems arbitrary and
is therefore not presented here.

According to Bhatt 2000, 3500 (36.6%) of the 9553 patients in the clopidogrel group and
3573 (37.4%) of the 9546 patients in the ASA group were hospitalised (only patients with at
least 1 dosage of study drug were evaluated). The difference was not statistically significant.
The other publications did not include any (or any validated) information on the overall

hospitalisation rate.

5.3.5 Adverse events

Of the 5 trials included, 2 (Chan 2005 und Ng 2004) primarily investigated the comparison
between treatment options with regard to safety aspects (gastrointestinal bleeding /
complications).

The other 3 studies also evaluated safety aspects; however, these were secondary objectives.
Of these studies, in particular the CAPRIE trial, due to its size and duration, was relevant for
the safety evaluation. The Harker 1999 publication is a separate publication on adverse events
in the CAPRIE trial. The reported events were documented within the framework of the
safety evaluation and were only evaluated by the validation committee in exceptional cases (if
the investigator thought that an event within the framework of the efficacy evaluation was
possible). Furthermore, in the Harker 1999 publication, there was no adjustment for multiple
testing. The significant differences between treatment groups for single adverse events
reported in Harker 1999 are therefore primarily to be seen as an indication, but not as
evidence of a difference between treatment groups. Furthermore, in the CAPRIE trial, a
comparatively high dose of ASA was used, which per se limits the evidential value of results
on specific adverse events.

As 2 trials primarily evaluated the prevention of gastrointestinal complications under
clopidogrel and ASA, the respective results are presented separately. Then a presentation of
the adverse events listed in Section 4.1.3 follows (only adverse events classified as “severe”),
as their documentation within the framework of the safety evaluation can largely be seen as
reliable and such events can be regarded as relevant to patients. Finally, further patient-
relevant outcomes that are important indications of the damage potential of the substances are

EEAN1Y

presented (“serious adverse events [overall]”, “study discontinuation due to adverse events”).
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5351 Gastrointestinal complications

From a clinical point of view, 2 types of gastrointestinal complications should be
distinguished:
1. Specific gastrointestinal tolerability of clopidogrel or ASA in patients with a history of
gastrointestinal complications, in particular, bleeding.
2. General gastrointestinal tolerability of clopidogrel or ASA in patients with no history
of gastrointestinal complications.
Both trials where the evaluation of gastrointestinal complications was the primary objective
(Chan 2005 und Ng 2004) refer to the first point, i.e. to patients who, due to a prior
gastrointestinal event (symptomatic ulcers/erosions [Chan 2005: bleeding; Ng 2004: bleeding
or dyspepsia]), had a high risk of a recurrent gastrointestinal complication. In the other 3
studies, patients with a history of gastrointestinal complications were neither the specific
target population nor were they excluded from the study. Subgroup analyses for this
population were also not available; therefore no conclusions with regard to patients with or

without a history of gastrointestinal complications can be made from the other studies.

Gastrointestinal bleeding and ulcers

Both publications with the primary objective of evaluating gastrointestinal complications
showed major deficits (see Section 5.2.2). In the Ng trial, which had the character of a pilot
study (primary outcome: surrogate parameter “endoscopic confirmation of ulcer healing;
open-label design; study duration: 8 weeks), this had no decisive effect on the overall
evidential value (which was anyway limited). These deficits are, however, relevant in order to
classify the study results of the Chan trial; see Section 5.2.2.

In the Ng trial, only small differences between treatment groups were shown with regard to
treatment success (healing of pre-existing gastroduodenal ulcers/erosions: 90% under
clopidogrel vs. 95% under ASA [ITT analysis: p=0.337]). No cases of ulcer bleeding were
reported in either treatment group during an 8-week period. In contrast, statistically
significantly more cases of recurrent ulcer bleeding were reported under clopidogrel than
under ASA plus esomeprazole in the Chan trial (8.6% vs. 0.7%; p=0.001; Kaplan-Meier
estimate). The rate of lower gastrointestinal bleeding was identical in both treatment groups
(4.6%). The explanations presented by F. Chan concerning the discrepancies with regard to
patients who were prematurely censored leave open the possibility that the advantage reported
in the publication for ASA may be smaller than reported or, indeed, may not exist at all.

However, this does not affect the conclusion by the authors that the non-inferiority of
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clopidogrel versus ASA and esomeprazole with regard to recurrent ulcer bleeding was not
demonstrated.

The results on gastrointestinal bleeding in the CAPRIE trial (Harker 1999) are shown in Table
11. In addition, the respective results of the CADET trial and Jagroop trial are presented.

Only the CAPRIE trial made a relevant contribution to the information pool. More cases of
gastrointestinal bleeding occurred under 325 mg ASA compared with clopidogrel (2.66% vs.
1.99%; p<0.002).

According to Table 3 in Harker 1999, the difference in the rate of severe gastrointestinal
bleeding was not statistically significant (0.71% under ASA vs. 0.49% under clopidogrel);
however, according to the abstract in this publication, this difference was statistically
significant. In CAPRIE 1996, this difference was also reported to be statistically significant.
The respective event rates reported in Harker 1999 and CAPRIE 1996 were identical.

Lower gastrointestinal bleeding mainly contributed to the overall rate of gastrointestinal
bleeding in both groups (“rectal haemorrhage” or “melena”, possibly including positive tests
for occult blood testing or self-reported blood in stool without objective confirmation). The
rate of upper haemorrhagic ulcers was low and comparable between groups (25 [0.26%]
under clopidogrel vs. 26 [0.27%] under ASA; including 17 severe events in both groups).
Fewer peptic gastric and duodenal ulcers were reported under clopidogrel than under 325 mg
ASA (0.68% vs. 1.15%, p<0.001; Harker 1999). It is unclear how the diagnosis “ulcer” was
made. The rate of ulcers classified as severe was similar between treatment groups (0.25% vs.
0.38%; p>0.05). In the CADET trial, gastric and duodenal ulcers were reported in 5 out of 94
patients in the clopidogrel group and 5 out of 90 patients in the ASA group. None of these
events was reported to be severe. It remains unclear whether gastrointestinal ulcer bleedings
occurred. Table 11 shows the results of the individual studies.

In summary, the following statements can be made on the rate of gastrointestinal bleeding in
the relevant studies:

1. In patients with a high risk of gastrointestinal ulcer bleeding due to a history of
symptomatic ulcers/erosions, no study is available that shows that treatment with
clopidogrel versus low-dose ASA (with or without PPIs in both groups) leads to a
lower rate of recurrent ulcer bleeding. (This also applies to patients with a history of
symptomatic ulcers/erosions under ASA therapy.) One study (Chan 2005) is available
that shows that in patients who had a history of gastrointestinal bleeding under ASA
(up to 325 mg daily), further therapy with ASA (80 mg daily) plus a PPI

(esomeprazole) leads to fewer cases of recurrent bleeding compared with clopidogrel
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(without a PPI). As the publication showed major deficits, which could only in part be
resolved with additional information provided by the authors, the results of this study
cannot be regarded as evidence of the superiority of ASA plus esomeprazole vs.
clopidogrel (without a PPI) in this regard, but only as an indication hereof.

2. Insufficient data are available to compare the long-term gastrointestinal tolerability of
treatment with clopidogrel versus ASA. The only large long-term trial (CAPRIE),
included treatment with a comparatively high dose of ASA, which is hardly used in
Germany for secondary prevention. Therefore, no reliable conclusion for the German
setting can be made on the basis of the reported results, irrespective of other

methodological limitations.

Gastrointestinal complications (excluding bleeding)

The Ng trial was the only trial included that investigated dyspeptic symptoms (abdominal
pain, heart burn, nausea, vomiting, abdominal bloating) as a predefined (non-primary)
outcome. After 8 weeks of therapy, 1 (1.4%) of 69 patients in the clopidogrel group and 1
(1.7%) of the 60 patients in the ASA group experienced moderate or severe dyspeptic
symptoms (grade > 2 on a scale of 0-3). It was not reported whether this scale was validated.
In the CAPRIE trial, severe gastrointestinal complications such as indigestion, nausea, and
vomiting was relatively common in both groups. Differences between treatment groups were
not significant (ASA: 118 [1.23%]; clopidogrel: 93 [0.97%]; p > 0.05). However,
significantly more patients discontinued the study under ASA compared with clopidogrel
because of such gastrointestinal symptoms (2.41% vs. 1.90%; p<0.05). No information on this
type of symptoms was provided in the other studies.

“Severe dyspepsia” was reported as an adverse event for 0.19% of clopidogrel patients and
0.25% of ASA patients (p>0.05), (Harker 1999). In the Chan trial, dyspepsia was reported in
7.5% of clopidogrel patients and 2.5% of ASA patients (no details were provided on severity).
In the CAPRIE trial, severe diarrhoea did not occur statistically significantly more frequently
under clopidogrel than under ASA (22 [0.23%] vs. 11 [0.11%]). In the CADET trial, this
adverse event occurred in 1 patient treated with clopidogrel (1.06%); no patient treated with
ASA was affected.

In summary, insufficient data are available on the long-term effects of treatment with
clopidogrel or ASA with regard to gastrointestinal complications (excluding bleeding). This is

mainly due to the comparatively high dose of ASA used in the CAPRIE trial.
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Table 11: Gastrointestinal bleeding / complications

Study Study
duration

Proton pump
inhibitor

ASA dosage
(mg/day)

Gl bleeding

Upper Gl tract

Lower Gl tract

Objective: evaluation of gastrointestinal tolerance / complications

Chan 2005 12 months  yes, only in the 80 13 (8.6%) [C+P] 7 (4.6%) [C+P]

ASA group 1 (0.7%) [A+E] 7 (4.6%) [A+E]
p=0.001" p=0.98'

Ng 2004 8 weeks yes, in both 80-160 no events no events
groups

Other studies

CAPRIE 1996 1.91 years no 325 47 (0.49%) [C]

(also Harker 68 (0.71%) [A]

1999) p-value unclear”

CADET 6 months  no 75 n.d. n.d.

(Woodward

2004)

Jagroop 2004 8 days no 75 no events no events

1: Kaplan-Meier estimate; the results are of questionable validity (see previous text).
2: Severe gastrointestinal bleeding; for total bleeding events, see text. No definite separation between upper and lower GI bleeding possible based
on the information provided. P-value unclear, as inconsistent between publications.
GI: gastrointestinal; [C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; n.d.: no details provided.
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5.3.5.2  Other severe bleeding complications

The rates of other severe bleeding complications (including intracranial haemorrhages) were
comparable between treatment groups. The results are presented in Table 12. In Harker 1999,
a rate of fatal intracranial haemorrhages of 0.17% was reported in both the clopidogrel and
ASA groups. Fatal bleeding events (overall) occurred in 0.24% of patients in the clopidogrel
group and in 0.28% of patients in the ASA group (fatal events, including fatal bleeding events
were validated by a validation committee in CAPRIE 1996). In the Chan trial, 1 patient died

of an intracranial haemorrhage. No other fatal bleeding events occurred in the other studies.

5.3.5.3  Haematological changes

In the CAPRIE trial, severe haematological changes were rare (neutropenia) or uncommon
(thrombocytopenia). No significant difference was shown between treatment groups for either
adverse event. In the other studies; no severe haematological changes occurred. The results

are presented in Table 13.

5.3.5.4  Allergic reactions

Severe allergic reactions were rare in the CAPRIE trial, and rates were similar between
groups (Harker 1999). “Severe rash” (which seemingly was not necessarily associated with an
allergic reaction) was more common in the clopidogrel group than in the ASA group (0.26%
vs. 0.1%; p-value unclear; inconsistent information between CAPRIE 1996 and Harker 1999).
In the Chan trial, allergic reactions occurred in 1.9% of patients in both treatment groups. No
details were provided on severity. In the other studies no information was found on allergic

reactions. The results are summarised in Table 14.

5.3.5.5  Renal dysfunction

Data on the therapy goal “reduction of renal dysfunction rates” were scarce. According to
Harker 1999, this adverse event occurred in 1.9% of all patients (0.2% of all patients had a

severe event) in the CAPRIE trial. Separate data for the treatment groups were not provided.
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Table 12: Other severe bleeding complications including intracranial bleeding

Study Study ASA Severe bleeding complications Severe intracranial haemorrhage
duration dosage (total)
(mg/day)

CAPRIE 1996 1.91 years 325 132 (1.38%) [C]' 30 (0.31%) [C]
(also Harker 149 (1.55%) [A]' 41 (0.43%) [A]
1999) p>0.05 p>0,05
Chan 2005 12 months 80 3 (1.9%) [C+PT 2 (1.2%) [C+PT?

0 (0%) [A+ET? 0 (0%) [A+E]’

p: n.d. p: n.d.

Ng 2004 8 weeks 80-160 no events no events
CADET 6 months 75 n.d. n.d.
(Woodward
2004)
Jagroop 2004 8 days 75 no events no events

1: Including gastrointestinal bleeding.

2: Extra-gastrointestinal bleedings only: 2 intracranial haemorrhages (no information on whether severe or not), 1 severe
case of haematuria (transfusion required); gastrointestinal bleedings: see Table 11.

3: No information on whether severe or not.

[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; n.d.: no details provided.
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Table 13: Severe haematological changes

Study Study ASA Neutropenia (< 0.45 / pl) Thrombopenia (< 80 000 / pl)

duration dosage

(mg /day)

CAPRIE 1996 1.91 years 325 5(0.05%) [C] 18 (0.19%) [C]
(also Harker 4 (0.04%) [A] 10 (0.10%) [A]
1999) p>0.05 p>0.05
Chan 2005 12 months 80 no events no events
Ng 2004 8 weeks 80-160 no events no events
CADET 6 months 75 n.d. n.d.
(Woodward
2004)
Jagroop 2004 8 days 75 no events no events

[C]: Clopidogrel; [A]: ASA; n.d.: no details provided.
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Table 14: Severe allergic reactions, including rash

Study Study ASA Severe allergic reaction Severe rash

duration dosage

(mg /d)
CAPRIE 1996 1.91 years 325 0.08% [C] 0.26% [C]
(also Harker 0.11% [A] 0.10% [A]
1999) p>0.05 p unclear'
Chan 2005 12 months 80 1.9% [C+P]? n.d.
1.9% [A+ET?
p: n.d.

Ng 2004 8 weeks 80-160 no events no events
CADET 6 months 75 no events no events
(Woodward
2004)
Jagroop 2004 8 days 75 no events no events

1: Inconsistent information between CAPRIE 1996 and Harker 1999
2: No information on whether severe or not.
[C]: Clopidogrel; [A]: ASA; [P]: Placebo; [E]: Esomeprazole; n.d.: no details provided.
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5.3.5.6 Serious adverse events

Data on the overall rate of “serious adverse events” were insufficient to provide a valid
overview of the damage potential of the investigated treatment options.

In the CADET trial, serious adverse events (drug related or otherwise) occurred in 25 (27.8%)
patients in the ASA-group and 20 (21.3%) patients in the clopidogrel group. As serious
adverse events related to study drug were not separately reported, this category included drug-
related events, as well as thromboembolic events due to the underlying disease (e.g.
cardiovascular disease).

No adverse events (and therefore no serious adverse events) occurred in the Jagroop trial.

In the Ng and Chan trials, it is unclear whether serious adverse events (overall) were
documented within the framework of the safety evaluation.

In the CAPRIE trial, the severity of single adverse events is reported (the results are presented
in the previous sections of this report). However, details on serious adverse events are

lacking.

5.3.5.7  Study discontinuations due to adverse events

In the CAPRIE trial, 11.94% of patients in the clopidogrel group and 11.92% of patients in
the ASA group discontinued the study due to adverse events (Harker publication; CAPRIE:
11.4% in both groups). In this respect, no difference was shown between treatment with
clopidogrel and treatment with ASA in a comparatively high dose (325 mg daily). However,
study discontinuations due to gastrointestinal symptoms were less common under clopidogrel
(3.21% vs. 4.02%, p<0.01), whereas study discontinuations due to dermatological symptoms
were more common (1.52% vs. 0.76%, p<0.001).

Study discontinuations due to fatal events occurred in 4.15% of patients in the clopidogrel
group and 4.39% of patients in the ASS group (p>0.05). The difference in fatal events with a
reported causal relationship to treatment was not significant (clopidogrel vs. ASA: 0.11% vs.
0.14%; p>0.05).

In the studies including low-dose ASA, there was a tendency towards a higher rate of study
discontinuations due to adverse events in the clopidogrel group. The respective rates were
4.3% (clopidogrel) and 1.9% (ASA) in the Chan trial, and 4.3% (clopidogrel) vs. 1.7% (ASA)
in the Ng trial.
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In the CADET trial, only the overall rate of study discontinuations was reported (14 patients,
[7.6%]), no separate data were available for treatment groups. No patients prematurely

discontinued the study in the Jagroop trial.

5.3.6 Other outcomes, including quality of life

None of the relevant studies evaluated the effects of treatment on quality of life. Information
on how and to what extent the 2 treatment options had an effect on disease-related symptoms
was scarce and only provided on cardiovascular outcomes listed under Section 5.3.3.6 (e.g.
angina pectoris). Additional information, in particular on physical capacity, pain-free walking
distance in PAD patients, maintenance of activities of daily life, capacity to work, or

prevention of the need for care was not provided.

5.3.7 Subgroup analyses

In the following it is presented whether and if yes, which differentiated statements can be
made on individual predefined subgroups (see Section 4.4.3) on the basis of the relevant

publications.

53.7.1 Gender

All studies included more men than women (1.5 — 4 times more).

However, there were no indications that this was intentional, so the unequal distribution is
presumably primarily due to the actual difference between genders concerning the prevalence
of the underlying diseases. Relevant subgroup analyses according to gender were only
available for the CAPRIE trial for the outcome “MI” (Cannon 2002). No interaction can be
inferred from Figure 3; however, an interaction test was not conducted.

Overall, there was no indication of gender specific differences.

5.3.7.2  Age

Subgroup analyses according to age were only available for the CAPRIE trial and only in the
Cannon 2002 publication for the outcome MI, which was defined post hoc (subgroups: < 65
years and > 65 years). No indications of any interaction were shown. However, as for

“gender”, no interaction test was conducted.
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5.3.7.3 Concomitant diseases

Hyperlipoproteinaemia

Separate data for patients with or without hyperlipoproteinaemia were only available for the
CAPRIE trial (for patients with or without hypercholesterolaemia). A subgroup evaluation
was only presented in the Cannon 2002 publication for the outcome “MI”, defined post hoc
(which was validated by the validation committee). Certain indications for interaction were
evident according to Figure 3 (proportion of patients with hypercholesterolaemia: 41%;
without hypercholesterolaemia: 59%). The relative risks were estimated from Figure 3: In
patients without hypercholesterolaemia there was little difference in the MI rate between
treatment groups (relative risk: 0.9 [95% CI: 0.75 to 1.15]); in patients with
hypercholesterolaemia, a statistically significant difference concerning the relative risk in
favour of clopidogrel was shown (relative risk: 0.65 [95% CI: 0.5 to 0.85]). An interaction
test was not conducted.

As the subgroup of patients with hypercholesterolaemia was not predefined, and the outcome
“MI” was also only defined post-hoc, and no interaction tests or adjustments for multiple
testing were conducted, the results cannot be seen as sufficient evidence that clopidogrel
generally has a more favourable effect on patient-relevant outcomes in patients with

hypercholesterolaemia than ASA.

Diabetes mellitus

Patients with diabetes mellitus were not explicitly excluded from any of the relevant studies.
Information on the proportion of diabetes patients was only provided in the CAPRIE trial
(20% 1in the overall study population and in both treatment arms) as well as in the Jagroop
trial (approx. 30% of the study population).

Relevant subgroup evaluations were only provided in the CAPRIE trial; however, the
subgroup of diabetic patients was defined post hoc on the basis of the medical history
provided at study entry (diabetes was defined by each investigator without using specific
diagnostic criteria).

Evaluations were provided in a separate publication (Bhatt 2002) and also in Cannon 2002,
within the framework of the subgroup analysis for the outcome “MI”, defined post hoc for
patients with or without diabetes mellitus.

In Bhatt 2002, the primary analysis was the rate of vascular death, all-cause stroke, Mls,

rehospitalisation due to an ischaemic event (angina pectoris, TIA, or limb ischaemia) or
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bleeding in diabetic patients who participated in the CAPRIE trial. This composite outcome
was defined post hoc (not predefined in the CAPRIE trial). Furthermore, this composite
outcome included validated (vascular death, all-cause stroke, MI) and non-validated outcomes
(rehospitalisation for ischaemia or bleeding) of the CAPRIE trial. In patients with diabetes,
the event rate per year was 15.6% in the clopidogrel group and 17.7% in the ASA group, with
a (statistically significant) absolute risk reduction of 2.1% (p=0.042). In patients without
diabetes, the respective rates were 11.8% (clopidogrel) and 12.7% (ASA). This difference was
not statistically significant (p=0.096). For this composite outcome, the relative risk reduction
achieved with clopidogrel (versus ASA) was not significantly different between diabetics and
non-diabetic patients (12.5% vs. 6.1%; interaction test: p=0.36). For this outcome defined
post hoc, the analyses in Bhatt 2002 therefore do not provide evidence that clopidogrel is
more effective in patients with diabetes than in patients without diabetes. The same applies to
all further validated (composite) outcomes evaluated in Bhatt 2002. There were no significant
differences between patients with or without diabetes.

There was a noticeable discrepancy between the Bhatt 2002 and Cannon 2002 publications
with regard to the relative risk reduction of the MI rate under clopidogrel. Whereas the
reduction in Bhatt 2002 (read off Figure 2) was approx. 32%, the rate was substantially lower
in the Cannon 2002 (approx. 10%; read off Figure 3). An explanation for this discrepancy was
not provided in any of the 2 publications.

In summary, the subgroup of patients with diabetes was not predefined, the criteria for
diabetes diagnosis were not clearly defined, the outcomes in the respective publications that
reported results for diabetic patients in the CAPRIE trial were defined post hoc, and not all of
their components were validated by a validation committee. Furthermore, the results of the
publications were in part contrary or inconsistent. Therefore, the findings presented do not
provide evidence that, in patients with diabetes mellitus, clopidogrel has a more favourable

effect on patient-relevant outcomes than ASA.

Hypertension

Baseline data on the proportion of patients with hypertension (overall study population and
subgroups) were reported in the primary CAPRIE 1996 publication (clopidogrel: 52%; ASA:
51%); in Bhatt 2002 (clopidogrel: 68%; ASA: 64%); in Bhatt 2001 (clopidogrel: 64%; ASA:
55%); in Ringleb 2004 (clopidogrel: 62%; ASA: 61%); and in Woodward 2004 (CADET;
clopidogrel: 2%; ASS: 4%).
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A subgroup analysis for patients with and without hypertension with regard to the patient-

relevant outcomes investigated in this report was not available.

Previous coronary bypass operation

In the Bhatt 2001 and Cannon 2002 publications on the CAPRIE trial, information was
available on patients with prior cardiac surgery. However, this subgroup was defined post hoc
solely on the basis of patients’ medical history. The type or the time of the respective cardiac
surgery was not reported. Separate analyses for the subgroup of patients without a history of
valvular heart disease were planned, but not presented (in order to identify the population that
with a high probability had undergone coronary bypass operation and not valve surgery).

In Bhatt 2001, in the subgroup of patients with prior cardiac surgery of any type, a significant
reduction of the primary outcome of the CAPRIE trial (vascular death, ischaemic stroke, MI)
was shown under clopidogrel (775 patients) versus ASA (705 patients), (event rate per year
for clopidogrel versus ASA: 9.1% vs. 5.8%; p=0.004). The relative risk reduction under
clopidogrel for this outcome (36.3%; 95% CI: 13.4% to 53.1%) was higher in this subgroup
than in the main CAPRIE trial (relative risk reduction: 8.7%; 95% CI: 0.3% to 16.5%). This
finding was not supported by an interaction test.

On the basis of this finding, the hypothesis may be derived that in a specific group of patients
with prior cardiac surgery, clopidogrel has a greater benefit than in patients with no prior
cardiac surgery. However, these findings do not provide sufficient evidence of the superiority
of clopidogrel versus ASA in patients with prior cardiac surgery: the subgroup was not
predefined, and its identification was based on patients’ reports of their medical history. In
addition, the type of surgery was not clearly defined. Furthermore, the results were not
adjusted for multiple testing, and interaction tests for the relative risk reduction under

clopidogrel and ASA in patients with and without prior cardiac surgery were not conducted.

Smokers

No subgroup analysis for smokers/non-smokers was performed in the relevant studies.

5.3.7.4  Pretreatment with antiplatelet drugs

The conclusions from the safety trials (Chan and Ng) only apply to patients who had a history

of symptomatic gastrointestinal ulcers/erosions under low-dose ASA.
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On the basis of the data published to date, the question as to whether patients who
experienced an ischaemic event under ASA would profit from a switch to clopidogrel therapy
instead of a continuation of ASA therapy cannot be answered with sufficient certainty.

The protocol of a trial investigating this question and including a planned number of 1000
patients is published (ASCET, Pettersen 2004). On the basis of the outcomes investigated,
clinically relevant data are to be expected with regard to the question as to whether patients
with a prior ischaemic event under ASA could profit from a switch to clopidogrel. According
to the main author (Pettersen), the results of this trial will not be available before 2008.

Further specific conclusions concerning the effect of pre-treatment with antiplatelet therapy
on the outcomes investigated in this report cannot be made on the basis of the data currently

available.

5.3.7.5  Qualifying disease

Only the CAPRIE trial provided information on whether differences with regard to the
outcomes investigated in this report were shown in patients with IHD, ICVD, or PAD; if this

was the case, this information has been presented in the corresponding sections.

5.3.7.6  Atherosclerosis in more than 1 vessel territory or previous ischaemic event

Only the CAPRIE trial provided detailed data on manifestations of atherosclerosis in more
than 1 vessel territory or on prior ischaemic events occurring before the qualifying event that
led to study entry. A previous ischaemic stroke/TTA, MI, or intermittent claudication was
reported in 19%, 17%, and 5% of patients, respectively. In the CAPRIE primary publication,
and in the secondary publications by Ringleb 2004 und Cannon 2002, separate results on the
efficacy of clopidogrel in the respective subgroups are reported.

In the other publications, only Chan 2005 reported data on patients with manifestations of
atherosclerosis in more than 1 vessel territory (clopidogrel: 6.2%; ASA plus esomeprazole:
5.7%). A separate analysis of these patients was not conducted.

According to CAPRIE 1996, a post-hoc analysis was conducted in patients in the ICVD and
PAD subgroups who had a previous history of myocardial infarction (2144 patients), which
showed a significant relative risk reduction of 22.7% (95% CI: 4.9% to 37.2%) in favour of
clopidogrel for the primary outcome (vascular death, ischaemic insult, MI). In contrast, the
risk reduction for the primary outcome in a subgroup of patients defined post hoc as patients

with “any previous MI” (8446 patients) was not significantly different (risk reduction: 7.4%;
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95% CI: 5.2% to 18.6%). The existence of symptomatic PAD in a large number of patients in
the above analysis of 2144 patients may have been responsible for the statistically significant
differences described between clopidogrel and ASA. In cannot be inferred from these 2 post-
hoc analyses that the efficacy of clopidogrel in patients with manifestations of atherosclerosis
in more than 1 vascular territory is generally higher than in patients where only 1 territory
(cardiovascular) is known to be affected.

In the Ringleb 2004 publication, results were available for patients of the CAPRIE trial who
had pre-existing atherosclerotic disease (defined post-hoc by self-reported history of
ischaemic stroke and/or MI) before the occurrence of the qualifying event (overall: 23.4%;
previous ischaemic stroke: 8.8%; previous MI: 16.7%). Using the CAPRIE database,
multivariate analyses for these subgroups were performed (search for predictors of a high
event rate).

The baseline data provided in Ringleb 2004 shows that in this subgroup the predefined
CAPRIE subgroups (patients with recent ischaemic MI [IHD subgroup], recent ischaemic
stroke [ICVD subgroup], or symptomatic PAD [PAD subgroup]) were not equally distributed.
In particular, the IHD subgroup, with a proportion of 25%, was underrepresented (the IHD
subgroup had experienced [numerically] more events under clopidogrel than under ASA in
CAPRIE 1996). In patients with a prior ischaemic event, the 1-year event rates for the
primary outcome of CAPRIE were 8.8% for clopidogrel and 10.2% for ASA. In the
publication and abstract, the relative risk reduction, at 14.9% (95% CI: 0.3% to 27.3%) is
reported to be statistically significant. However, in the footnote of the corresponding table
(Table 3), it is reported that for the analysis stratified by qualifying event (described in
CAPRIE 1996 as the planned analysis), there was no significant difference between treatment
groups (p=0.054).

The results of the second composite outcome reported in Ringleb 2004 are of insufficient
evidential value, as this outcome was not predefined and included components which were
not validated by the validation committee. Even disregarding the fact that results of a
subgroup analysis where the subgroup was defined posthoc can per se only be of limited
value, and that the distribution of the stratified subgroups was unequal, no evidence is
provided that in patients with a history of ischaemic events, treatment with clopidogrel results
in fewer events than treatment with ASA.

In Cannon 2002, separate results were reported for the reduction of the MI rate under
clopidogrel versus ASA in patients who had or had not experienced a prior MI (unclear

whether as a first event or a recurrent event). The relative risk reduction for MI under
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clopidogrel was lower in patients with a prior MI than in those who had not experienced a
prior MI (prior MI: approx. 17.5%, 95% CI: 0% to 30%; no prior MI: 25%, 95% CI: 2% to
45% [estimated from Figure 3 of the publication]).

In summary, these findings did not provide evidence that the efficacy of clopidogrel is greater
in patients with manifestation of atherosclerosis in more than 1 vascular territory or more than
1 ischaemic event than in patients with only 1 affected vascular territory or patients with a

first ischaemic event.

5.3.7.7  Time between qualifying event and start of intervention

On the basis of the available data, no conclusion could be made on whether the time span
between the qualifying event and study entry had an effect on results in patients treated with

clopidogrel versus ASA.

5.4 Summary

A systematic literature search identified 6 studies in which the effects of clopidogrel therapy
versus ASA therapy with regard to patient-relevant therapy goals were investigated. The
search was conducted in bibliographic databases, references lists of relevant reviews, study
results registers, and publicly accessible sources of international regulatory authorities. In
addition, queries were sent to study sponsors (e.g. pharmaceutical companies). Publicly
accessible, detailed information was available for 5 of these studies, which were therefore
included in the evaluation. No complete results were available for the sixth study, the

WATCH trial.

The CAPRIE trial, which included nearly 20 000 patients and had a mean follow-up of nearly
2 years, was the main source of information for most of the predefined patient-relevant
outcomes investigated in this report. The relevance of the CAPRIE trial concerning the
criterion “adverse events” is substantially limited by the comparatively high dosage of ASA
(325 mg) administered.

The Chan trial (Chan 2005) is of particular relevance for patients with a history of
gastrointestinal bleeding under ASA, as a switch to clopidogrel or continuation of ASA are
possible treatment options in these patients.

About a third of participants in the CAPRIE trial were in each case patients with recent MI
(with at least 2 indications of ischaemia), recent stroke (likely to be of atherothrombotic
origin), and patients with symptomatic PAD (IHD, ICVD, and PAD subgroups). In the overall

study population, a statistically significant difference in favour of the clopidogrel group was
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shown for the composite primary outcome (MI, ischaemic stroke, or vascular death), but not
for the predefined secondary outcomes. The absolute risk difference for the predefined
primary outcome, with an event rate per year of 5.32% under clopidogrel and 5.83% under
ASS, was 0.51%. The preplanned subgroup analyses for the IHD, ICVD, and PAD subgroups
showed that this difference was mainly caused by the subgroup of patients with symptomatic
PAD (who had a comparatively low event rate). The statistically significant heterogeneity test
(p=0.042), which showed an association between subgroups (IHD, ICVD, PAD) and therapy
effect, provides evidence that the results of the CAPRIE trial in these 3 subgroups should be
assessed differently. However, it cannot be certainly determined whether in the ICVD and
IHD subgroups, clopidogrel had a slightly beneficial effect, no effect, or even a detrimental
effect compared with ASA. In contrast, the evidence of the superiority of clopidogrel versus
ASA in patients with symptomatic PAD for the composite primary outcome can be regarded
as being sufficiently certain.

Various secondary analyses of the CAPRIE trial assessed the efficacy of clopidogrel versus
ASA in patients with additional risks such as diabetes mellitus, hypercholesterolaemia, prior
cardiac surgery, clinical manifestation of atherosclerosis in more than 1 vascular territory, or a
history of ischaemic events. All of these secondary analyses showed major methodological
deficiencies. In particular, this refers to the lack of a predefinition of patient subgroups, the
definition of subgroups by means of self-reported medical history without validation, as well
as in part to the use of composite outcomes defined post hoc, often seemingly in an arbitrary
manner. None of the secondary analyses of the CAPRIE trial provided sufficient evidence that
the efficacy of clopidogrel compared with ASA in patients with the stated additional risks
should be assessed differently than for the total study population.

No significant differences were shown between treatment groups (clopidogrel versus ASA)
for both the outcomes “all-cause mortality” and “vascular death”. Individual outcomes such
as “stroke” or “MI” were not predefined, but were in part presented besides other outcomes in
secondary publications. In these publications, various other composite outcomes that were not
predefined in the CAPRIE 1996 publication were evaluated. The relevance of the results of
these additional publications is therefore substantially limited.

In the CAPRIE trial, evidence of the superiority of clopidogrel versus ASA was only shown
for the predefined composite primary outcome in patients with PAD. A significant difference
between treatment groups for all-cause mortality was not shown. The results of the CAPRIE

trial have so far not been confirmed by a second, completely published study.
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The other studies investigated did not substantially contribute to the complex
“vascular/thromboembolic events”.

No detailed information on the WATCH trial was provided by the organisations conducting
the study, the sponsor (Sanofi-Aventis), or the principal investigator. According to the
preliminary results, there is a tendency towards inferior results under clopidogrel compared
with ASA with regard to thromboembolic events.

In respect of adverse effects, one needs to distinguish between studies including lower-dose
(75-160 mg daily) ASA and higher-dose (325 mg daily) ASA (which does not have a greater
therapeutic effect), as bleeding complications in particular may occur less frequently under
lower-dose ASA [20,27,51]. Of the studies included, only the CAPRIE trial was conducted
with a higher ASA dose not usually administered in Germany for secondary prevention of
vascular diseases. Therefore, its contribution is limited with regard to the comparison of the
occurrence of adverse effects under clopidogrel and ASA in the German health care setting.
According to Harker 1999, even under higher-dose ASA, the overall incidence of bleeding
events, as well as intracranial haemorrhages was not statistically significantly more frequent
than under clopidogrel. The same applies to study discontinuations or death due to adverse
events. The data provided on severe gastrointestinal bleeding events in the CAPRIE trial were
inconsistent.

Two trials (Chan 2005 und Ng 2004) were specifically designed to evaluate safety aspects. In
these studies, patients received lower-dose ASA. These studies investigated whether in
patients with previous symptomatic gastrointestinal ulcers/erosions under ASA (Chan 2005:
bleeding; Ng 2004: bleeding or dyspepsia), a switch to clopidogrel reduced the risk of
recurrent bleeding or accelerated ulcer healing. Due to major methodological deficits, no valid
conclusions can be drawn from the Ng trial. The Chan trial also showed major deficits.
However, under consideration of the additional information provided by the main author, an
indication at least was provided that in patients who had previously experienced an ulcer
bleeding under ASA, the combination of lower-dose ASA and a PPI (esomeprazole) was
more effective in preventing recurrent bleeding than a switch to clopidogrel monotherapy.

No relevant comparator trials on ASA and clopidogrel therapy were available in patients who
had previously experienced a vascular event under ASA. It remains unclear, whether such
patients would profit from a switch to clopidogrel therapy or not.

None of the studies included had the primary aim of investigating the effect of the treatment
options on the quality of life or disease-related symptoms of patients. It could not be inferred

from the studies whether clopidogrel is superior to ASA in reducing disease-related symptoms
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such as pain when walking or resting, or angina pectoris symptoms, or in increasing patients’

physical capacity, including the ability to perform daily activities.
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6. DISCUSSION

Three major aspects can be highlighted in the evaluation of the relevant literature. This was
also reflected in the written statements submitted on the preliminary report.

1. Should the overall result of the CAPRIE trial be assessed differently for the 3
predefined subgroups (patients with recent ischaemic MI [IHD subgroup], recent
ischaemic stroke [ICVD subgroup], or symptomatic PAD [PAD subgroup])?

2. What is the relevance of the secondary publications on the CAPRIE trial for the
research questions of this report?

3. What conclusions can be inferred from the Chan trial?

The different assessment of the overall results of the CAPRIE trial for the 3 predefined
subgroups was addressed in nearly all of the written statements, as well as in the discussion
within the framework of the scientific hearing. It is correct that the lack of statistical
significance in the results of the IHD and ICVD subgroups is not equivalent to the non-
existence of an additional benefit of clopidogrel in these patients; nor is this the conclusion of
this report. However, in summary, the results of the heterogeneity test and the results in the
individual subgroups show that the therapeutic effects observed in this trial should be
assessed differently with regard to the 3 subgroups. In this context, the observed therapeutic
effect of clopidogrel in the PAD subgroup can be regarded as valid and therefore as sufficient
evidence of an additional benefit of clopidogrel in this group of patients. The conclusion is
based on the fact that the PAD subgroup (as well as the IHD and ICVD subgroups) was a
predefined subgroup and the respective diagnostic criteria were predefined. In addition, the
subgroup analysis of the 3 predefined subgroups was preplanned. Furthermore, despite the
insufficient power of the PAD subgroup analysis, the result observed is statistically
significant, with a 95% CI of the relative risk reduction, whose lower limit is still above the
effect observed in the overall study population. The result of the (statistically significant)
heterogeneity test provides evidence that the therapeutic effects of clopidogrel should be
assessed differently and that under consideration of the results in the subgroups, the effect of
clopidogrel in the IHD and ICVD subgroups was less distinct than in the PAD subgroup.

This allows the following constellations for patients with IHD or ICVD:

1. Clopidogrel has an additional benefit versus ASA; however, this benefit is less
pronounced than in patients with symptomatic PAD.

2. Clopidogrel has no additional benefit compared with ASA.
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3. Clopidogrel has less benefit than ASA.
It is unclear which of these possibilities applies for patients with IHD or ICVD. The lack of
statistical significance in the subgroup analyses is not equivalent to the lack of an additional
benefit of clopidogrel. However, it also cannot be excluded that clopidogrel has less benefit in
these patients than ASA. Whereas the results in the IHD subgroup do not seem to indicate a
beneficial effect of clopidogrel, the results in the ICVD subgroup may be compatible with
both the effects in the IHD subgroup and the effects in the PAD subgroup. Ultimately, in this
regard, all participants at the scientific hearing were in agreement, including representatives
of the pharmaceutical industry.
In this context, it is a major failing concerning all those involved in the WATCH trial,
including the sponsor, that its results have still not been completely published, even though
the study was concluded more than 2 years ago. Important results are being withheld from the
scientific public, patients, and decision-makers in the health care system, thereby possibly
condoning inappropriate care for the patients affected. The information available to date,
which shows a numerically higher event rate under clopidogrel compared with ASA in the
specific group of patients with (mainly ischaemic) heart failure, supports the conclusions
inferred from the CAPRIE trial for patients with IHD. Under consideration of the (statistically
non-significantly) higher event rate under clopidogrel in this group of patients observed in the
CAPRIE trial, it cannot be excluded that an aggregation from data of the WATCH trial and
the CAPRIE trial may provide evidence of a greater benefit of ASA versus clopidogrel for
antiplatelet monotherapy in patients with IHD. Such an analysis would at any rate be
meaningful after the publication of the results of the WATCH trial.
It should be noted that the different assessment of the overall results of the CAPRIE trial for
the predefined subgroups does not mean that, in patients with IHD or ICVD, no evidence of
an additional benefit of clopidogrel can in general be assumed. However, such an additional
benefit can currently be assumed only if these patients also have symptomatic PAD. In
contrast to comments in some of the written statements submitted, symptomatic IHD or ICVD
is in most cases not associated with symptomatic PAD. This can be concluded from data
provided in the CAPRIE trial itself: only about 6% and 8% of patients who were included in
the study because of a recent ischaemic MI (IHD subgroup) or recent ischaemic stroke (ICVD
subgroup), respectively, had co-existing symptomatic PAD (intermittent claudication). This is
consistent with data from the REACH register provided by representatives of the
pharmaceutical industry: whereas 61.2% of all registered patients either had THD or ICVD
disease exclusively, only 7.5% of patients additionally had symptomatic PAD.
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In several statements submitted, the fear was expressed that by the differentiated conclusions
made in this report on the IHD, ICVD, and PAD subgroups in the CAPRIE trial, a therapy
with proven efficacy could be withheld from high-risk patients. In addition, it was commented
that in patients with IHD or ICVD, PAD was often not diagnosed, as ABI measurements had
not been performed. Even under the assumption that ABI measurements are rarely performed,
as stated by the persons submitting statements, this does not mean that an underprovision or
incorrect provision of care with regard to the choice of the type of antiplatelet therapy thereby
takes place. In the CAPRIE trial, evidence of a benefit of clopidogrel was exclusively shown
for patients with symptomatic PAD, not for patients with solely a low ABI. Symptomatic
PAD, as defined in the CAPRIE trial, can be determined by recording a precise medical
history, supported by suitable diagnostic techniques where appropriate. Some persons who
submitted statements noted that ABI is an indicator in high-risk patients, as it identifies
patients with generalised atherosclerosis. Referring to the CAPRIE trial, it was also stated that
PAD patients in particular, because of a high cardiovascular “cross risk”, would substantially
profit from treatment with clopidogrel. Following this line of argument, it could
hypothetically be inferred that the ABI is suitable to identify a subgroup of patients who may
expect an additional benefit from clopidogrel therapy. This assumption is however not
supported by data from the CAPRIE trial. In contrast, the CAPRIE trial refutes the
assumption of particularly high efficacy of clopidogrel in high-risk patients. The group which
evidently profited in particular from clopidogrel therapy were those who experienced
comparatively few events during the study (the symptomatic PAD subgroup), whereas, for the
IHD and ICVD subgroups, evidence of an additional benefit of clopidogrel was not provided,
and even the inferiority of clopidogrel compared with ASA could not be excluded. In this
context, it is also unclear whether, as assumed in some statements, the application of the
“Essen Stroke Risk Score” (ESRS) could identify patients who would profit in particular from
clopidogrel therapy [24,52,53]. To provide this evidence, corresponding prospective
intervention studies are necessary, which also of course applies to assessment of the relevance
of the ABI.

Several persons who submitted statements on the one hand queried the validity and the
consideration of the (predefined and preplanned) subgroup analyses in the IHD, ICVD, and
PAD subgroups, and on the other hand emphasised the importance of various analyses of the
CAPRIE trial that were conducted post hoc. This line of argument is not plausible and in itself
inconsistent. In this context, statements were made that in part could not be inferred from the

publications or were not consistent with information provided in the publications. For
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example, concerning the Ringleb 2004 publication, when applying an analysis that conforms
with the original analysis in CAPRIE 1996, there was no statistically significant difference in
absolute risk reduction between treatment groups for the primary CAPRIE outcome (neither
after 1, nor after 3 years), nor in the relative risk reduction. Furthermore, the
recommendations of the European Stroke Initiative (EUSI) of 2003, are not, as claimed, based
on the results of Ringleb 2004 — this publication was not quoted in these recommendations
and was published only after the completion of the EUSI recommendations [54]. It was
noticeable that in the written statements reference was made exclusively to subgroup analyses
in which patient groups were identified for whom a specific benefit of clopidogrel therapy
was apparently demonstrated. Analyses identifying subgroups that might possibly not profit
from clopidogrel therapy were not addressed or presented. However, such post-hoc analyses,
which did not show statistically significant differences between clopidogrel and ASA therapy
in selected subgroups, have evidently been conducted: congress abstracts on these analyses
were identified in the literature search [55,56]. However, due to their methodology and
largely insufficient power, they did not provide clear evidence of a potential benefit or a lack
of a benefit of clopidogrel therapy (just as little as did the retrospective analyses that showed
the alleged “positive” effects of clopidogrel).

Some statements noted that no direct treatment recommendations could be inferred from the
Chan trial due to its major deficits, which were also described by IQWiG, and that evidence
of the superiority of a combination therapy of ASA plus esomeprazole versus clopidogrel was
not provided. This was supported by another written statement stating that the Chan trial had
further relevant deficits.

In particular the following points were noted:

- that the study medication was administered in capsules, possibly resulting in a mainly
enteral resorption of ASA and therefore a reduction in gastrotoxicity [57,58];

- that the esomeprazole dose of “2 x 40 mg” was extremely high, in particular considering the
high proportion of “poor metabolizers” (14%-15%) in the Asian study population investigated
[59-63];

- that differences in baseline characteristics, as well as concomitant medication with NSAIDs
in 2 patients, had possibly affected the results to the disadvantage of clopidogrel [64];

- that the high rate of recurrent bleeding of the primary lesion in the clopidogrel group
indicated that the primary lesion may not have been completely healed at the start of
clopidogrel therapy.

IQWiG responds to these statements as follows:
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The statements on the effects of the administration of capsules are speculative; furthermore, in
the scientific hearing, evidence of these effects could not be provided by the persons who
submitted statements. The statement that “2 x 40 mg” esomeprazole was administered in the
Chan trial is incorrect; the dosage was 2 x 20 mg. It is unclear whether the expected
proportion of approx. 10% more “poor metabolizers” in the Chan trial, compared with the
German population, had a substantial effect on the study results. With regard to the
differences in baseline characteristics, 2 criteria were noted in the written statements that
seemingly resulted in a disadvantage for the clopidogrel group, whereas other criteria, which
may have resulted in an advantage for the clopidogrel group, were not mentioned (e.g.
occurrence of multiple lesions, visible blood vessels in the primary lesion, necessity of a
transfusion). In summary, due also to the transparent description of the appropriate
randomisation process, there is no indication of a relevant difference between treatment
groups explaining the different therapeutic effects of clopidogrel and ASA. The reference to
the fact that 2 patients in the clopidogrel group were also treated with NSAIDs is justified;
however, this does not change the interpretation of the overall results. On the one hand, it
cannot be excluded that patients in the ASA group took other NSAIDs during the study, but
did not develop bleeding. On the other, even if the bleeding events of these 2 patients in the
clopidogrel group were excluded from the overall result, the difference in favour of ASA plus
esomeprazole would still be noticeable. Finally, it was ensured by the methodology of the
study that only patients with healed primary lesions (confirmed by endoscopy) were included
in the study.

In summary, no decisive new arguments for or against the relevance of the Chan trial were
presented in the written statements. This does not mean that the Chan trial does not have
deficits; on the contrary, these deficits have already been described in detail in the preliminary
report. The Chan trial does not therefore provide convincing evidence of the superiority of
ASS plus esomeprazole versus clopidogrel. It is important to note that the additional
information provided by the authors, similarly to the CAPRIE trial, at least in part resolved
the discrepancies, so that consequently indications exist that in patients with a history of
gastrointestinal bleeding under ASA therapy, treatment with lower-dose ASA plus a PPI
(esomeprazole) prevents recurrent ulcer bleeding more effectively than a switch from ASA to
clopidogrel. It is unclear whether a switch to a combination therapy of clopidogrel plus a PPI
further reduces this risk [65]. Studies that provide reliable evidence on this issue were neither
identified in the literature search nor presented by the persons who submitted written

statements.
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Finally, with regard to the incidence of adverse events under antiplatelet therapy, it should be
noted that the CAPRIE trial is suited to assess the effect of clopidogrel versus ASA on the
incidence of vascular events. However, it is not suited as a conclusive weighing of benefits
and harms, as the ASA dosage (325 mg daily) used in the study was comparatively high and
only plays a minor role in secondary prevention in Germany. This may possibly have led to
an overestimation of adverse events under ASA. Particularly with regard to the
gastrointestinal tolerability of clopidogrel and ASA, no valid conclusion for the German
health care setting can be made on the basis of the CAPRIE trial. For this reason, the study by
Fork 2000 [66], which had already been identified in the literature search and also presented
in the written statements, is only of subordinate relevance (comparison of clopidogrel 75 mg

daily versus ASA 325 mg daily); furthermore, it was conducted with healthy participants.
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7. CONCLUSION

Long-term antiplatelet monotherapy with clopidogrel (versus ASA) in patients with
symptomatic PAD has an additional benefit with regard to the risk reduction for
vascular/thromboembolic events. No such evidence is available with regard to the reduction
of all-cause mortality. In patients with ischaemic heart or ischaemic cerebrovascular disease
(in each case without co-existing symptomatic PAD), an additional benefit of clopidogrel
therapy has not been demonstrated.

There is no evidence available that the above conclusions differ for specific patient groups
who have an increased risk of thromboembolic events (e.g. patients with
hypercholesterolaemia, diabetes mellitus, or manifestations of atherosclerosis in more than 1
vascular territory). There is no evidence available that in patients with a history of
gastrointestinal complications (symptomatic ulcers/erosions) under ASA, a switch of therapy
to clopidogrel results in a patient-relevant additional benefit. However, in these patients
indications exist that a continuation of treatment with lower-dose ASA plus a PPI
(esomeprazole) results in a higher patient-relevant benefit than a switch to clopidogrel
(without a PPI).

There is no evidence available that in patients who experienced a vascular event under ASA, a

switch to clopidogrel results in an additional patient-relevant benefit.
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8. LIST OF RELEVANT STUDIES

CAPRIE

- CAPRIE Steering Committee. A randomised, blinded trial of clopidogrel versus
aspirin in patients at risk of ischaemic events (CAPRIE). Lancet 1996; 348(9038):
1329-1339.

- Bhatt DL, Chew DP, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Superiority of
clopidogrel versus aspirin in patients with prior cardiac surgery. Circulation 2001;
103(3): 363-368.

- Bhatt

- L, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Reduction in the need for
hospitalization for recurrent ischemic events and bleeding with clopidogrel instead of
aspirin. Am Heart J 2000; 140(1): 67-73.

- Bhatt DL, Marso SP, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Amplified benefit
of clopidogrel versus aspirin in patients with diabetes mellitus. Am J Cardiol 2002;
90(6): 625-628.

- Cannon CP. Effectiveness of clopidogrel versus aspirin in preventing acute
myocardial infarction in patients with symptomatic atherothrombosis (CAPRIE trial).
Am J Cardiol 2002; 90(7): 760-762.

- Harker LA, Boissel JP, Pilgrim AJ, Gent M. Comparative safety and tolerability of
clopidogrel and aspirin. Results from CAPRIE. Drug Saf 1999; 21(4): 325-335.

- Ringleb PA, Bhatt DL, Hirsch AT, Topol EJ, Hacke W. Benefit of clopidogrel over
aspirin is amplified in patients with a history of ischemic events. Stroke 2004; 35(2):
528-532.

Chan 2005
- Chan FK, Ching JY, Hung LC, Wong VW, Leung VK, Kung NN, et al. Clopidogrel
versus aspirin and esomeprazole to prevent recurrent ulcer bleeding. N Engl J Med

2005; 352(3): 238-244.
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Ng 2004
- Ng FH, Wong BCY, Wong SY, Chen WH, Chang CM. Clopidogrel plus omeprazole

compared with aspirin plus omeprazole for aspirin-induced symptomatic peptic
ulcers/erosions with low to moderate bleeding/re-bleeding risk - A single-blind,

randomized controlled study. Aliment Pharmacol Ther 2004; 19(3): 359-365.

Woodward 2004 (CADET trial)
- Woodward M, Lowe GDO, Francis LMA, Rumley A, Cobbe SM, Bain R, et al. A

randomized comparison of the effects of aspirin and clopidogrel on thrombotic risk
factors and C-reactive protein following myocardial infarction: The CADET trial. J

Thromb Haemost 2004; 2(11): 1934-1940.

Jagroop 2004
- Jagroop IA, Matsagas MI, Geroulakos G, Mikhailidis DP. The effect of clopidogrel,

aspirin and both antiplatelet drugs on platelet function in patients with peripheral

arterial disease. Platelets 2004; 15(2): 117-125.

WATCH"
- Massie BM, Krol WF, Ammon SE, Armstrong PW, Cleland JG, Collins JF, et al. The
Warfarin and Antiplatelet Therapy in Heart Failure trial (WATCH): Rationale, design,
and baseline patient characteristics. J Card Fail 2004; 10(2): 101-112.

'> The WATCH trial was relevant. However, no full-text publication was available, and it was therefore not
included in the evaluation.

96



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

9. REFERENCE LIST

1. McGill HC,Jr, McMahan CA, Herderick EE, Malcom GT, Tracy RE, Strong JP. Origin of
atherosclerosis in childhood and adolescence. Am J Clin Nutr 2000; 72(Suppl): 1307-1315.

2. Stary HC. Lipid and macrophage accumulations in arteries of children and the development

of atherosclerosis. Am J Clin Nutr 2000; 72(5 Suppl): 1297-1306.

3. Viles-Gonzalez JF, Fuster V, Badimon JJ. Atherothrombosis: a widespread disease with

unpredictable and life-threatening consequences. Eur Heart J 2004; 25(14): 1197-1207.

4. Bhatt DL, Steg PG, Ohman EM, Hirsch AT, lkeda Y, Mas JL et al. International
prevalence, recognition, and treatment of cardiovascular risk factors in outpatients with

atherothrombosis. JAMA 2006; 295(2): 180-189.

5. Hackett D, Davies G, Maseri A. Pre-existing coronary stenoses in patients with first

myocardial infarction are not necessarily severe. Eur Heart J 1988; 9(12): 1317-1323.

6. Dietz R, Rauch B. Leitlinie zur Diagnose und Behandlung der chronischen koronaren
Herzerkrankung der Deutschen Gesellschaft fiir Kardiologie - Herz- und Kreislaufforschung
(DKG): In Kooperation mit der Deutschen Gesellschaft fiir Pravention und Rehabilitation von
Herz-Kreislauferkrankungen (DPGR) und der Deutschen Gesellschaft fiir Thorax-, Herz- und
GefaBchirurgie. Z Kardiol 2003; 92(6): 501-521.

7. Hamm CW. Leitlinien: Akutes Koronarsyndrom (ACS). Teil 2: Akutes Koronarsyndrom
mit ST-Hebung. Z Kardiol 2004; 93(4): 324-341.

8. Hamm CW. Leitlinien: Akutes Koronarsyndrom (ACS). Teil 1: ACS ohne persistierende
ST-Hebung. Z Kardiol 2004; 93(1): 72-90.

9. Harrington RA, Becker RC, Ezekowitz M, Meade TW, O'Connor CM, Vorchheimer DA et
al. Antithrombotic therapy for coronary artery disease: the Seventh ACCP Conference on
Antithrombotic and Thrombolytic Therapy. Chest 2004; 126(3 Suppl): 513-548.

10. Gibbons RJ, Abrams J, Chatterjee K, Daley J, Deedwania PC, Douglas JS et al.
ACC/AHA 2002 guideline update for the management of patients with chronic stable angina:

a report of the American College of Cardiology/American Heart Association Task Force on

97



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

practice guidelines (Committee to Update the 1999 Guidelines for the Management of
Patients With Chronic Stable Angina). 2003.
http://www.acc.org/clinical/guidelines/stable/stable.pdf.

11. Braunwald E, Antman EM, Beasley JW, Califf RM, Cheitlin MD, Hochman JS et al.
ACC/AHA 2002 guideline update for the management of patients with unstable angina and
non-ST-segment elevation myocardial infarction: a report of the American College of
Cardiology/American Heart Association task force on practice guidelines (Committee on the
Management of Patients With Unstable Angina). 2002.

http://www.acc.org/clinical/euidelines/unstable/unstable.pdf.

12. Warlow C, Sudlow C, Dennis M, Wardlaw J, Sandercock P. Stroke. Lancet 2003;
362(9391): 1211-1224.

13. Albers GW, Amarenco P, Easton JD, Sacco RL, Teal P. Antithrombotic and thrombolytic
therapy for ischemic stroke: the Seventh ACCP Conference on Antithrombotic and

Thrombolytic Therapy. Chest 2004; 126(3 Suppl): 483-512.

14. Lange S, Trampisch HJ, Haberl R, Darius H, Pittrow D, Schuster A et al. Excess 1-year
cardiovascular risk in elderly primary care patients with a low ankle-brachial index (ABI) and

high homocysteine level. Atherosclerosis 2005; 178(2): 351-357.

15. Diehm C, Lange S, Darius H, Pittrow D, von Stritzky B, Tepohl G et al. Association of
low ankle brachial index with high mortality in primary care. Eur Heart J 2006.

16. Diehm C, Schuster A, Allenberg JR, Darius H, Haberl R, Lange S et al. High prevalence
of peripheral arterial disease and co-morbidity in 6880 primary care patients: cross-sectional

study. Atherosclerosis 2004; 172(1): 95-105.

17. Belch JJ, Topol EJ, Agnelli G, Bertrand M, Califf RM, Clement DL et al. Critical issues
in peripheral arterial disease detection and management: a call to action. Arch Intern Med

2003; 163(8): 884-892.

18. Iscover® 75 mg Filmtabletten: Fachinformation (Zusammenfassung der Merkmale des

Arzneimittels). 2004: 1-5.

98



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

19. Plavix® 75 mg Filmtabletten: Zusammenfassung der Merkmale des Arzneimittels. 2005:

1-5.

20. Antithrombotic Trialists' Collaboration. Collaborative meta-analysis of randomised trials
of antiplatelet therapy for prevention of death, myocardial infarction, and stroke in high risk

patients. BMJ 2002; 324(7329): 71-86.
21. Awtry EH, Loscalzo J. Aspirin. Circulation 2000; 101(10): 1206-1218.

22. DRUGDEX® System. DRUGDEX® Evaluations: Aspirin. 2005.
(http://www.thomsonhc.com/hes/librarian); Zugriff: 11/2005.

23. Arzneimittelkommission der deutschen Arzteschaft (AkdA). Empfehlungen zur Therapie
der peripheren arteriellen Verschlusskrankheit (pAVK). 2004; 31 (Sonderheft 3): 1-24.

24. Kommission Leitlinien der Deutschen Gesellschaft fiir Neurologie (DGN), Deutsche
Schlaganfallgesellschaft (DSG). Leitlinie Primdre und Sekundérprivention der zerebralen

Ischdmie. 2005. http://www.uni-duesseldorf.de/AWMEF/11/030-075 .htm.

25. Arzneimittelkommission der deutschen Arzteschaft (AkdA). Empfehlungen zur
Prophylaxe und Therapie der stabilen koronaren Herzkrankheit. 2004; 31 (Sonderheft 1): 1-
32.

26. Schwabe U, Paffrath D (Hrsg.). Arzneiverordnungsreport 2004. Heidelberg: Springer;
2004.

27. Serebruany VL, Malinin Al, Eisert RM, Sane DC. Risk of bleeding complications with
antiplatelet agents: meta-analysis of 338,191 patients enrolled in 50 randomized controlled

trials. Am J Hematol 2004; 75(1): 40-47.

28. Peters RJ, Mehta SR, Fox KA, Zhao F, Lewis BS, Kopecky SL et al. Effects of aspirin
dose when used alone or in combination with clopidogrel in patients with acute coronary

syndromes: observations from the Clopidogrel in Unstable angina to prevent Recurrent

Events (CURE) study. Circulation 2003; 108(14): 1682-1687.

29. DRUGDEX® System. DRUGDEX® Evaluations: Clopidogrel. 2005.
(http://www.thomsonhc.com/hcs/librarian/); Zugriff: 11/2005.

99



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

30. Behan MW, Storey RF. Antiplatelet therapy in cardiovascular disease. Postgrad Med J
2004; 80(941): 155-164.

31. Lange RA, Hillis LD. Antiplatelet therapy for ischemic heart disease. N Engl J] Med 2004;
350(3): 277-280.

32. Sanderson S, Emery J, Baglin T, Kinmonth AL. Narrative review: aspirin resistance and

its clinical implications. Ann Intern Med 2005; 142(5): 370-380.

33. Nguyen TA, Diodati JG, Pharand C. Resistance to clopidogrel: a review of the evidence. J
Am Coll Cardiol 2005; 45(8): 1157-1164.

34. Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D et al. The revised
CONSORT statement for reporting randomized trials: explanation and elaboration. Ann

Intern Med 2001; 134(8): 663-694.

35. CAPRIE Steering Committee. A randomised, blinded, trial of clopidogrel versus aspirin in
patients at risk of ischaemic events (CAPRIE). Lancet 1996; 348(9038): 1329-1339.

36. Bhatt DL, Chew DP, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Superiority of
clopidogrel versus aspirin in patients with prior cardiac surgery. Circulation 2001; 103(3):

363-368.

37. Massie BM, Krol WF, Ammon SE, Armstrong PW, Cleland JG, Collins JF et al. The
Warfarin and Antiplatelet Therapy in Heart Failure trial (WATCH): rationale, design, and
baseline patient characteristics. J Card Fail 2004; 10(2): 101-112.

38. Chan FK, Ching JY, Hung LC, Wong VW, Leung VK, Kung NN et al. Clopidogrel versus
aspirin and esomeprazole to prevent recurrent ulcer bleeding. N Engl J Med 2005; 352(3):
238-244.

39. Pettersen AA, Seljeflot I, Abdelnoor M, Arnesen H. Unstable angina, stroke, myocardial
infarction and death in aspirin non-responders. A prospective, randomized trial. The ASCET
(ASpirin non-responsiveness and Clopidogrel Endpoint Trial) design. Scand Cardiovasc J

2004; 38(6): 353-356.

40. Diener HC, Bogousslavsky J, Brass LM, Cimminiello C, Csiba L, Kaste M et al. Aspirin

and clopidogrel compared with clopidogrel alone after recent ischaemic stroke or transient

100



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

ischaemic attack in high-risk patients (MATCH): randomised, double-blind, placebo-
controlled trial. Lancet 2004; 364(9431): 331-337.

41. Cleland JGF, Ghosh J, Freemantle N, Kaye GC, Nasir M, Clark AL et al. Clinical trials
update and cumulative meta-analyses from the American College of Cardiology: WATCH,
SCD-HeFT, DINAMIT, CASINO, INSPIRE, STRATUS-US, RIO-LIPIDS and cardiac
resynchronisation therapy in heart failure. Eur J Heart Fail 2004; 6(4): 501-508.

42. Ringleb PA, Bhatt DL, Hirsch AT, Topol EJ, Hacke W. Benefit of clopidogrel over
aspirin is amplified in patients with a history of ischemic events. Stroke 2004; 35(2): 528-532.

43. Bhatt DL, Marso SP, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Amplified benefit of
clopidogrel versus aspirin in patients with diabetes mellitus. Am J Cardiol 2002; 90(6): 625-
628.

44. Bhatt DL, Hirsch AT, Ringleb PA, Hacke W, Topol EJ. Reduction in the need for
hospitalization for recurrent ischemic events and bleeding with clopidogrel instead of aspirin.

Am Heart J 2000; 140(1): 67-73.

45. Cannon CP. Effectiveness of clopidogrel versus aspirin in preventing acute myocardial
infarction in patients with symptomatic atherothrombosis (CAPRIE trial). Am J Cardiol 2002;
90(7): 760-762.

46. Harker LA, Boissel JP, Pilgrim AJ, Gent M. Comparative safety and tolerability of
clopidogrel and aspirin. Results from CAPRIE. Drug Saf 1999; 21(4): 325-335.

47. Ng FH, Wong BCY, Wong SY, Chen WH, Chang CM. Clopidogrel plus omeprazole
compared with aspirin plus omeprazole for aspirin-induced symptomatic peptic
ulcers/erosions with low to moderate bleeding/re-bleeding risk - a single-blind, randomized

controlled study. Aliment Pharmacol Ther 2004; 19(3): 359-365.

48. Woodward M, Lowe GDO, Francis LMA, Rumley A, Cobbe SM, Bain R et al. A
randomized comparison of the effects of aspirin and clopidogrel on thrombotic risk factors

and C-reactive protein following myocardial infarction: The CADET trial. J Thromb Haemost

2004; 2(11): 1934-1940.

101



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

49. Jagroop IA, Matsagas MI, Geroulakos G, Mikhailidis DP. The effect of clopidogrel,
aspirin and both antiplatelet drugs on platelet function in patients with peripheral arterial

disease. Platelets 2004; 15(2): 117-125.

50. Rothwell PM. Treating individuals 2. Subgroup analysis in randomised controlled trials:

importance, indications, and interpretation. Lancet 2005; 365(9454): 176-186.

51. Patrono C, Garcia Rodriguez LA, Landolfi R, Baigent C. Low-dose aspirin for the
prevention of atherothrombosis. N Engl J Med 2005; 353(22): 2373-2383.

52. Diener HC. Systemic risk Score evaluation in ischemic stroke patients (SCALA): a

prospective cross sectional study in 85 German stroke units. Unpublished manuscript. '

53. Diener HC, Ringleb PA, Savi P. Clopidogrel for the secondary prevention of stroke.
Expert Opin Pharmacother 2005; 6(5): 755-764.

54. Hacke W, Kaste M, Bogousslavsky J, Brainin M, Chamorro A, Lees K et al. European
Stroke Initiative Recommendations for Stroke Management-update 2003. Cerebrovasc Dis

2003; 16(4): 311-337.

55. Bhatt DL. Complementary, additive benefit of clopidogrel and lipid-lowering therapy in
patients with atherosclerosis. J Am Coll Cardiol 2000; 35 Suppl A: 326.

56. Easton JD. Benefit of clopidogrel in patients with evidence of cerebrovascular disease.

Neurology 1998; 50.

57. Ivey KJ. Mechanisms of nonsteroidal anti-inflammatory drug-induced gastric damage.

Actions of therapeutic agents. Am J Med 1988; 84(2A): 41-48.

58. Sagar KA, Smyth MR. A comparative bioavailability study of different aspirin
formulations using on-line multidimensional chromatography. J Pharm Biomed Anal 1999;

21(2): 383-392.

59. Aoyama N, Tanigawara Y, Kita T, Sakai T, Shirakawa K, Shirasaka D et al. Sufficient

effect of l-week omeprazole and amoxicillin dual treatment for Helicobacter pylori

'® The manuscript was attached to a written statement submitted on the preliminary report and can be viewed at

the Institute.

102



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

eradication in cytochrome P450 2C19 poor metabolizers. J Gastroenterol 1999; 34(Suppl 11):
80-83.

60. Halushka MK, Walker LP, Halushka PV. Genetic variation in cyclooxygenase 1: effects
on response to aspirin. Clin Pharmacol Ther 2003; 73(1): 122-130.

61. Sheu BS, Kao AW, Cheng HC, Hunag SF, Chen TW, Lu CC et al. Esomeprazole 40 mg
twice daily in triple therapy and the efficacy of Helicobacter pylori eradication related to

CYP2C19 metabolism. Aliment Pharmacol Ther 2005; 21(3): 283-288.

62. Wanwimolruk S, Bhawan S, Coville PF, Chalcroft SC. Genetic polymorphism of
debrisoquine (CYP2D6) and proguanil (CYP2C19) in South Pacific Polynesian populations.
Eur J Clin Pharmacol 1998; 54(5): 431-435.

63. Xie HG, Stein CM, Kim RB, Wilkinson GR, Flockhart DA, Wood AlJ. Allelic, genotypic
and phenotypic distributions of S-mephenytoin 4'-hydroxylase (CYP2C19) in healthy
Caucasian populations of European descent throughout the world. Pharmacogenetics 1999;

9(5): 539-549.

64. Hunt RH, Bazzoli F. Review article: should NSAID/low-dose aspirin takers be tested
routinely for H. pylori infection and treated if positive? Implications for primary risk of ulcer

and ulcer relapse after initial healing. Aliment Pharmacol Ther 2004; 19 Suppl 1: 9-16.

65. Liberopoulos EN, Elisaf MS, Tselepis AD, Archimandritis A, Kiskinis D, Cokkinos D et
al. Upper gastrointestinal haemorrhage complicating antiplatelet treatment with aspirin and/or

clopidogrel: where we are now? Platelets 2006; 17(1): 1-6.

66. Fork FT, Lafolie P, Toth E, Lindgarde F. Gastroduodenal tolerance of 75 mg clopidogrel

versus 325 mg aspirin in healthy volunteers. A gastroscopic study. Scand J Gastroenterol

2000; 35(5): 464-469.

103



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Appendix A: non-relevant publications (reviewed in full text)

Reason for exclusion: 11

1. Cadroy Y, Bossavy JP, Thalamas C, Sagnard L, Sakariassen K, Boneu B. Early potent
antithrombotic effect with combined aspirin and a loading dose of clopidogrel on

experimental arterial thrombogenesis in humans. Circulation 2000; 101(24): 2823-2828.

2. Fork FT, Lafolie P, Toth E, Lindgarde F. Gastroduodenal tolerance of 75 mg clopidogrel
versus 325 mg aspirin in healthy volunteers: a gastroscopic study. Scand J Gastroenterol

2000; 35(5): 464-469.

3. Kaufman JS, O'Connor TZ, Zhang JH, Cronin RE, Fiore LD, Ganz MB, et al. Randomized
controlled trial of clopidogrel plus aspirin to prevent hemodialysis access graft thrombosis. J

Am Soc Nephrol 2003; 14(9): 2313-2321.

4. Schlitt A, Von Bardeleben RS, Ehrlich A, Eimermacher A, Peetz D, Dahm M, et al.
Clopidogrel and aspirin in the prevention of thromboembolic complications after mechanical

aortic valve replacement (CAPTA). Thromb Res 2003; 109(2-3): 131-135.

5. Van Hecken A, Depre M, Wynants K, Vanbilloen H, Verbruggen A, Arnout J, et al. Effect
of clopidogrel on naproxen-induced gastrointestinal blood loss in healthy volunteers. Drug

Metabol Drug Interact 1998; 14(3): 193-205.

Reason for exclusion: 12

1. Akowuah E, Shrivastava V, Jamnadas B, Hopkinson D, Sarkar P, Storey R, et al.
Comparison of 2 strategies for the management of antiplatelet therapy during urgent surgery.

Ann Thorac Surg 2005; 80(1): 149-152.

2. Averkov OV, Slavina NN, Gratsianskii NA. [Non ST elevation acute coronary syndrome.
Some characteristics of coagulation and von Willebrand factor during short term use of

ticlopidine or clopidogrel]. Kardiologiia 2003; 43(10): 50-59.

3. Barragan P, Bouvier JL, Roquebert PO, Macaluso G, Commeau P, Comet B, et al.

Resistance to thienopyridines: clinical detection of coronary stent thrombosis by monitoring

104



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

of vasodilator-stimulated phosphoprotein phosphorylation. Catheter Cardiovasc Interv 2003;
59(3): 295-302.

4. Bhatt DL, Fox KA, Hacke W, Berger PB, Black HR, Boden WE, et al. A global view of
atherothrombosis: baseline characteristics in the Clopidogrel for High Atherothrombotic Risk
and Ischemic Stabilization, Management and Avoidance (CHARISMA) trial. Am Heart J
2005; 150(3): 401.e1-401.¢e7.

5. Budaj A, Yusuf S, Mehta SR, Fox KA, Tognoni G, Zhao F, et al. Benefit of clopidogrel in
patients with acute coronary syndromes without ST-segment elevation in various risk groups.

Circulation 2002; 106(13): 1622-1626.

6. Cassar K, Ford I, Greaves M, Bachoo P, Brittenden J. Randomized clinical trial of the
antiplatelet effects of aspirin-clopidogrel combination versus aspirin alone after lower limb

angioplasty. Br J Surg 2005; 92(2): 159-165.

7. Cha JK, Jeong MH, Lee KM, Bae HR, Lim YJ, Park KW, et al. Changes in platelet P-
selectin and in plasma C-reactive protein in acute atherosclerotic ischemic stroke treated with

a loading dose of clopidogrel. J Thromb Thrombolysis 2002; 14(2): 145-150.

8. Chan AW, Moliterno DJ, Berger PB, Stone GW, Di Battiste PM, Yakubov SL, et al. Triple
antiplatelet therapy during percutaneous coronary intervention is associated with improved
outcomes including one-year survival: results from the do Tirofiban And ReoProGive similar

efficacy outcome trial (TARGET). J Am Coll Cardiol 2003; 42(7): 1188-1195.

9. Chen L, Bracey AW, Radovancevic R, Cooper JRJ, Collard CD, Vaughn WK, et al.
Clopidogrel and bleeding in patients undergoing elective coronary artery bypass grafting. J
Thorac Cardiovasc Surg 2004; 128(3): 425-431.

10. Cleland JGF, Bulpitt C, Falk R, Poole-Wilson PA, Prentice C, Sutton G, et al. The WASH
study (Warfarin/Aspirin Study in Heart failure) rationale, design and end-points. Eur J Heart
Fail 1999; 1(1): 95-99.

11. Dalby M, Montalescot G, Bal dit Sollier C, Vicaut E, Soulat T, Collet JP, et al.
Eptifibatide provides additional platelet inhibition in non-ST-elevation myocardial infarction

patients already treated with aspirin and clopidogrel. Results of the Platelet activity Extinction

105



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

in non-Q-wave myocardial infarction with Aspirin, Clopidogrel, and Eptifibatide (PEACE)
study. J Am Coll Cardiol 2004; 43(2): 162-168.

12. Dogan A, Ozgul M, Ozaydin M, Aslan SM, Gedikli O, Altinbas A. Acute ischemic heart
disease: effect of clopidogrel plus aspirin on tissue perfusion and coronary flow in patients

with ST-segment elevation myocardial infarction: a new reperfusion strategy. Am Heart J

2005; 149(6): 1037-1042.

13. Eikelboom JW, Weitz JI, Budaj A, Zhao F, Copland I, Maciejewski P, et al. Clopidogrel
does not suppress blood markers of coagulation activation in aspirin-treated patients with non-

ST-elevation acute coronary syndromes. Eur Heart J 2002; 23(22): 1771-1779.

14. Fox KA, Mehta SR, Peters R, Zhao F, Lakkis N, Gersh BJ, et al. Benefits and risks of the
combination of clopidogrel and aspirin in patients undergoing surgical revascularization for
non- ST-elevation acute coronary syndrome: the Clopidogrel in Unstable angina to prevent

Recurrent ischemic Events (CURE) trial. Circulation 2004; 110(10): 1202-1208.

15. Goodman S. Enoxaparin and glycoprotein IIb/Illa inhibition in non-ST-elevation acute
coronary syndrome: insights from the INTERACT trial. Am Heart J 2005; 149(4 Suppl 1):
73-80.

16. Gurbel PA, Bliden KP, Hayes KM, Yoho JA, Herzog WR, Tantry US. The relation of
dosing to clopidogrel responsiveness and the incidence of high post-treatment platelet
aggregation in patients undergoing coronary stenting. J Am Coll Cardiol 2005; 45(9): 1392-
1396.

17. Hess H, Mietaschk A, Deichsel G. Drug-induced inhibition of platelet function delays
progression of peripheral occlusive arterial disease. A prospective double-blind

arteriographically controlled trial. Lancet 1985; 1(8426): 415-419.

18. Juergens CP, White HD, Belardi JA, Macaya C, Soler-Soler J, Meyer BJ, et al. A
multicenter study of the tolerability of tirofiban versus placebo in patients undergoing planned

intracoronary stent placement. Clin Ther 2002; 24(8): 1332-1344.

106



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

19. Kandzari DE, Tcheng JE, Grines CL, Cox DA, Stuckey T, Griffin JJ, et al. Influence of
admission and discharge aspirin use on survival after primary coronary angioplasty for acute

myocardial infarction. Am J Cardiol 2004; 94(8): 1029-1033.

20. Leon MB, Baim DS, Popma JJ, Gordon PC, Cutlip DE, Ho KK, et al. A clinical trial
comparing 3 antithrombotic-drug regimens after coronary-artery stenting. N Engl J Med

1998; 339(23): 1665-1671.

21. Markus HS, Droste DW, Kaps M, Larrue V, Lees KR, Siebler M, et al. Dual antiplatelet
therapy with clopidogrel and aspirin in symptomatic carotid stenosis evaluated using doppler
embolic signal detection: The Clopidogrel and Aspirin for Reduction of Emboli in

Symptomatic carotid Stenosis (CARESS) trial. Circulation 2005; 111(17): 2233-2240.

22. Mehta SR, Yusuf S. The Clopidogrel in Unstable angina to prevent Recurrent Events
(CURE) trial programme; rationale, design and baseline characteristics including a meta-
analysis of the effects of thienopyridines in vascular disease. Eur Heart J 2000; 21(24): 2033-
2041.

23. Mehta SR, Yusuf S, Peters RJ, Bertrand ME, Lewis BS, Natarajan MK, et al. Effects of
pretreatment with clopidogrel and aspirin followed by long-term therapy in patients

undergoing percutaneous coronary intervention: the PCI-CURE study. Lancet 2001;
358(9281): 527-533.

24. Miiller C, Roskamm H, Neumann F, Cosmi B. Clopidogrel may not be an appropriate
substitute for ticlopidine after stenting. Evid Based Cardiovasc Med 2003; 7(4): 170-172.

25. Miiller I, Besta F, Schulz C, Massberg S, Schomig A, Gawaz M. Prevalence of
clopidogrel non-responders among patients with stable angina pectoris scheduled for elective

coronary stent placement. Thromb Haemost 2003; 89(5): 783-787.

26. Miiller I, Seyfarth M, Ridiger S, Wolf B, Pogatsa-Murray G, Schomig A, et al. Effect of a
high loading dose of clopidogrel on platelet function in patients undergoing coronary stent

placement. Heart 2001; 85(1): 92-93.

107



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

27. Ozkan M, Sag C, Yokusoglu M, Uzun M, Baysan O, Erinc K, et al. The effect of tirofiban
and clopidogrel pretreatment on outcome of old saphenous vein graft stenting in patients with

acute coronary syndromes. Tohoku J Exp Med 2005; 206(1): 7-13.

28. Park SJ, Shim WH, Ho DS, Raizner AE, Park SW, Hong MK, et al. A paclitaxel-eluting
stent for the prevention of coronary restenosis. N Engl J Med 2003; 348(16): 1537-1545.

29. Pekdemir H, Cin VG, Camsari A, Cicek D, Akkus MN, Doven O, et al. A comparison of
I-month and 6-month clopidogrel therapy on clinical and angiographic outcome after stent

implantation. Heart Vessels 2003; 18(3): 123-129.

30. Peters RJ, Mehta SR, Fox KA, Zhao F, Lewis BS, Kopecky SL, et al. Effects of aspirin
dose when used alone or in combination with clopidogrel in patients with acute coronary

syndromes: observations from the Clopidogrel in Unstable angina to prevent Recurrent

Events (CURE) study. Circulation 2003; 108(14): 1682-1687.

31. Ruygrok PN, Sim KH, Chan C, Rachman OJ, Adipranoto JD, Trisnohadi HB, et al.
Coronary intervention with a heparin-coated stent and aspirin only. J Invasive Cardiol 2003;

15(8): 439-441.

32. Sabatine MS, Cannon CP, Gibson CM, Lopez-Sendon JL, Montalescot G, Theroux P, et
al. Addition of clopidogrel to aspirin and fibrinolytic therapy for myocardial infarction with

ST-segment elevation. N Engl J Med 2005; 352(12): 1179-1189.

33. Sabatine MS, Cannon CP, Gibson CM, Lopez-Sendon JL, Montalescot G, Theroux P, et
al. Effect of clopidogrel pretreatment before percutaneous coronary intervention in patients
with ST-elevation myocardial infarction treated with fibrinolytics: the PCI-CLARITY study.
JAMA 2005; 294(10): 1224-1232.

34. Sawhney N, Moses JW, Leon MB, Kuntz RE, Popma JJ, Bachinsky W, et al. Treatment of
left anterior descending coronary artery disease with sirolimus-eluting stents. Circulation

2004; 110(4): 374-379.

35. Scherff F. Vergleich von Clopidogrel und Phenprocoumon bei der Privention

ischdmischer Ereignisse. Internist Prax 2002; 42(1): 14.

108



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

36. Schneider D. Thromboseprophylaxe nach apoplektischem Insult. Dtsch Med Wochenschr
1998; 123(24): 783.

37. Second Chinese Cardiac Study (CCS-2) Collaborative Group. Rationale, design and
organization of the Second Chinese Cardiac Study (CCS-2): a randomized trial of clopidogrel

plus aspirin, and of metoprolol, among patients with suspected acute myocardial infarction. J

Cardiovasc Risk 2000; 7(6): 435-441.

38. Shennib H, Endo M, Benhameid O. A feasibility study of the safety and efficacy of a
combined clopidogrel and aspirin regimen following off-pump coronary artery bypass

grafting. Heart Surg Forum 2003; 6(5): 288-291.

39. Stankovic G, Colombo A, Bersin R. Trial finds no evidence that directional coronary

atherectomy prior to stenting has any benefit over stenting alone. Evid Based Cardiovasc Med

2004; 8(3): 225-226.

40. Steinhubl SR, Berger PB, Mann JT, Fry ETA, DelLago A, Wilmer C, et al. Early and
sustained dual oral antiplatelet therapy following percutaneous coronary intervention: a

randomized controlled trial. JAMA 2002; 288(19): 2411-2420.

41. Van der Heijden DJ, Westendorp IC, Riezebos RK, Kiemeneij F, Slagboom T, Van der
Wieken LR, et al. Lack of efficacy of clopidogrel pre-treatment in the prevention of

myocardial damage after elective stent implantation. J Am Coll Cardiol 2004; 44(1): 20-24.

42. Weltermann A, Fritsch P, Kyrle PA, Schoenauer V, Heinze G, Wojta J, et al. Effects of
pretreatment with clopidogrel on platelet and coagulation activation in patients undergoing

elective coronary stenting. Thromb Res 2004; 112(1-2): 19-24.

43. Yusuf S, Mehta SR, Zhao F, Gersh BJ, Commerford PJ, Blumenthal M, et al. Early and
late effects of clopidogrel in patients with acute coronary syndromes. Circulation 2003;

107(7): 966-972.

44. Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK, et al. Effects of
clopidogrel in addition to aspirin in patients with acute coronary syndromes without ST-

segment elevation. N Engl J Med 2001; 345(7): 494-502.

109



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Reason for exclusion: 12, reported separately in the appendices

1. Diener HC, Bogousslavsky J, Brass LM, Cimminiello C, Csiba L, Kaste M, et al. Aspirin
and clopidogrel compared with clopidogrel alone after recent ischaemic stroke or transient
ischaemic attack in high-risk patients (MATCH): randomised, double-blind, placebo-
controlled trial. Lancet 2004; 364(9431): 331-337.

Reason for exclusion: 13

1. Dorr G, Schmidt G, Grife M, Regitz-Zagrosek V, Fleck E. Effects of combined therapy
with clopidogrel and acetylsalicylic acid on platelet glycoprotein expression and aggregation.

J Cardiovasc Pharmacol 2002; 39(4): 523-532.

2. Kastrati A, Von Beckerath N, Joost A, Pogatsa-Murray G, Gorchakova O, Schomig A.
Loading with 600 mg clopidogrel in patients with coronary artery disease with and without

chronic clopidogrel therapy. Circulation 2004; 110(14): 1916-1919.

3. Kindsvater S, Leclerc K, Ward J. Effects of coadministration of aspirin or clopidogrel on
exercise testing in patients with heart failure receiving angiotensin-converting enzyme

inhibitors. Am J Cardiol 2003; 91(11): 1350-1352.

4. Lim E, Cornelissen J, Routledge T, Kirtland S, Charman SC, Bellm S, et al. Clopidogrel
did not inhibit platelet function early after coronary bypass surgery: a prospective randomized

trial. J Thorac Cardiovasc Surg 2004; 128(3): 432-435.

5. Mehta H, Meyer BJ. Antiplatelet effects of clopidogrel and aspirin after MI. Cardiol Rev
2001; 18(12): 18-22.

6. Ozal E, Bingdl H, Oz BS, Bolcal C, Demirkilic U, Tatar H. [The effects of clopidogrel,
ticlopidin and acetyl salisilic acid on intimal hyperplasia after femoropopliteal saphenous vein

graft bypass]. Gulhane Med J 2001; 43(2): 127-130.

7. Payne DA, Jones CI, Hayes PD, Thompson MM, London NJ, Bell PR, et al. Beneficial
effects of clopidogrel combined with aspirin in reducing cerebral emboli in patients

undergoing carotid endarterectomy. Circulation 2004; 109(12): 1476-1481.

110



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

8. Raman S, Jilma B. Time lag in platelet function inhibition by clopidogrel in stroke patients

as measured by PFA-100. Thromb Haemost 2004; 2(12): 2278-2279.

9. Serebruany VL, Malinin Al, Jerome SD, Lowry DR, Morgan AW, Sane DC, et al. Effects
of clopidogrel and aspirin combination versus aspirin alone on platelet aggregation and major

receptor expression in patients with heart failure: the PLavix Use for Treatment of Congestive

Heart Failure (PLUTO-CHF) trial. Am Heart J 2003; 146(4): 713-720.

10. Smout JD, Mikhailidis DP, Shenton BK, Stansby G. Combination antiplatelet therapy in
patients with peripheral vascular bypass grafts. Clin Appl Thromb Hemost 2004; 10(1): 9-18.

11. Zhao L, Fletcher S, Weaver C, Leonardi-Bee J, May J, Fox S, et al. Effects of aspirin,
clopidogrel and dipyridamole administered singly and in combination on platelet and

leucocyte function in normal volunteers and patients with prior ischaemic stroke. Thromb

Haemost 2005; 93(3): 527-534.
Reason for exclusion: 14

1. Aspirin plus PPI safer than clopidogrel if there is history of GI bleeding. J Fam Pract 2005;
54(4): 308-309.

2. CLARITY and COMMIT show benefit of clopidogrel in MI. Br J Cardiol 2005; 12(2): 100.

3. Aspirin plus esomeprazole superior to clopidogrel for prevention of recurrent ulcer

bleeding. Formulary 2005; 40(4): 131.

4. Who needs Plavix? This super aspirin is meant mainly for people at high risk of having a

heart attack or stroke. Harv Heart Lett 2005; 15(7): 6-7.
5. Best of the AHA Scientific Sessios 2003. Rev Cardiovasc Med 2004; 5(1): 26-52.
6. Aspirin does not extend benefits of clopidogrel. Pharm J 2004; 272(7300): 633.

7. Angriff an vielen GefiBfronten: Ein Atherothrombose-Ubel kommt selten allein. MMW
Fortschr Med 2004; 146(Suppl 1): 4-5.

8. AVK-Patienten sterben am Herzinfarkt oder Schlaganfall. Die gefihrlichen Schwestern:
AVK und KHK. MMW Fortschr Med 2004; 146(Suppl 1): 6-7.

111



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

9. Die Kombination ist Standard. Duale Thrombozytenfunktionshemmung beim akuten

Koronarsyndrom. MMW Fortschr Med 2004; 146(Suppl 1): 8-9.

10. Sekundirprivention nach ischdmischem Schlaganfall. Hochrisikopatienten benétigen

besonderen Schutz. MMW Fortschr Med 2004; 146(Suppl 1): 10-11.

11. Potent antiplatelet therapy should be continued for at least 1 year after PCI. Formulary
2003; 38(1): 18.

12. Klar tiberlegen beim akuten Koronarsyndrom: Hilft aggressive Plattchenhemmung auch

nach Schlaganfall? MMW Fortschr Med 2003; 145(10): 57.

13. Akutes Koronarsyndrom: Zweiter Plidttchenhemmer zahlt sich aus. MMW Fortschr Med
2003; 145(24): 52.

14. Clopidogrel reduces death, stroke, heart attack now and later. Cardiovasc J S Afr 2003;
14(3): 158-159.

15. Rezidivprophylaxe fur Schlaganfall-Patienten. Welche Plittchenhemmer-Kombination
schiitzt am besten? MMW Fortschr Med 2003; 145(29-30): 63.

16. PRoFESS-Studie vorgestellt. Sekundarpravention im Wandel. MMW Fortschr Med 2003;
145(Suppl 2): 96-97.

17. Duale Plittchenhemmung mit Clopidogrel und ASS. Wer profitiert von der Kombination?
MMW Fortschr Med 2003; 145(27-28): 64.

18. Clopidogrel of benefit in coronary intervention. Pharm J 2002; 269(7225): 736.

19. 'Cooling off' period no benefit in ACS. Pharm J 2002; 269(7226): 772.

20. Beim akuten Koronarsyndrom. Pldttchen in die Zange nehmen. MMW Fortschr Med
2002; 144(45): 61.

21. Clopidogrel safer than ticlopidine following stenting. Formulary 1999; 34(5): 461-462.

22. Neue Analyse von CAPRIE zeigt: Herzinfarkte in der Clopidogrel-Gruppe am
effektivsten verhindert. Z Kardiol 1998; 87(2 Suppl): 1-4.

112



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

23. Pravention im 21. Jahrhundert. Atherothrombose und ischdmische Ereignisse. Z Kardiol

Suppl 1998; 87(11 Suppl): 1-3.

24. Clopidogrel versus aspirin in patients at risk for ischemic events. Hosp Pract (Off Ed)

1997; 32(2): 216-217.

25. Myokardinfarkt, Schlaganfall und vaskuldre Ereignisse um ein Drittel reduziert. Z Kardiol
Suppl 1997; 86(11 Suppl): 1-3.

26. Akbulut M, Ozbay Y, Karaca I, Ilkay E, Gundogdu O, Arslan N. The effect of long-term
clopidogrel use on neointimal formation after percutaneous coronary intervention. Coron

Artery Dis 2004; 15(6): 347-352.

27. Albers GW, Amarenco P, Easton JD, Sacco RL, Teal P. Antithrombotic and thrombolytic
therapy for ischemic stroke. Chest 2001; 119(1 Suppl): 300S-320S.

28. Alberts MJ, Easton JD. Clopidogrel plus aspirin for stroke prevention. Stroke 2002;
33(11): 2546-2547.

29. Algra A, Van Gijn J, Koudstaal PJ. Secondary prevention after cerebral ischaemia of
presumed arterial origin: Is aspirin still the touchstone? J Neurol Neurosurg Psychiatr 1999;

66(5): 557-559.

30. Amarenco P, Donnan GA. Should the MATCH results be extrapolated to all stroke
patients and affect ongoing trials evaluating clopidogrel plus aspirin? Stroke 2004; 35(11):
2606-2608.

31. Annemans L, Lamotte M, Levy E, Lenne X. Cost-effectiveness analysis of clopidogrel
versus aspirin in patients with atherothrombosis based on the CAPRIE trial. Med Econ 2003;
6: 55-68.

32. Ascione R, Ghosh A, Rogers CA, Cohen A, Monk C, Angelini GD. In-hospital patients
exposed to clopidogrel before coronary artery bypass graft surgery: a word of caution. Ann

Thorac Surg 2005; 79(4): 1210-1216.

113



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

33. Ashby DT, Dangas G, Mehran R, Lansky AJ, Fahy MP, lakovou I, et al. Comparison of
one-year outcomes after percutaneous coronary intervention among current smokers, ex-

smokers, and nonsmokers. Am J Cardiol 2002; 89(2): 221-224.

34. Ashby DT, Mehran R, Aymong EA, Lansky AJ, lakovou I, Weisz G, et al. Comparison of
outcomes in men versus women having percutaneous coronary interventions in small

coronary arteries. Am J Cardiol 2003; 91(8): 979-981.

35. Asplund K. [Clopidogrel-an expensive thrombocyte inhibitor with a small marginal

benefit]. Lakartidningen 2000; 97(11): 1294-1296.

36. Barer D. CAPRIE trial. Lancet 1997; 349(9048): 355-356.

37. Barinagarrementeria F, Amaya L, Guzman JL, Ibarra O, Del Consuelo Loy M, Millan R,
et al. Prevencion secundaria de la isquemia cerebral. AMEVASC. Asociacion Mexicana de

Enfermedad Vascular Cerebral. Rev Invest Clin 2002; 54(3): 257-261.

38. Bath P. Role of aspirin in MATCH. Lancet 2004; 364(9446): 1662-1663.

39. Bath P. Anticoagulants and antiplatelet agents in acute ischaemic stroke. Lancet Neurol

2002; 1(7): 405.

40. Bauriedel G, Skowasch D, Schneider M, Andrie R, Jabs A, Luderitz B. Antiplatelet
effects of angiotensin-converting enzyme inhibitors compared with aspirin and clopidogrel: a

pilot study with whole-blood aggregometry. Am Heart J 2003; 145(2): 343-348.

41. Beard SM, Gaffney L, Bamber L, De Platchett J. Economic modelling of antiplatelet
therapy in the secondary prevention of stroke. Med Econ 2004; 7: 117-134.

42. Beinart SC, Kolm P, Veledar E, Zhang Z, Mahoney EM, Bouin O, et al. Long-term cost
effectiveness of early and sustained dual oral antiplatelet therapy with clopidogrel given for
up to one year after percutaneous coronary intervention results from the Clopidogrel for the
Reduction of Events During Observation (CREDO) trial. ] Am Coll Cardiol 2005; 46(5): 761-
769.

43. Bendixen BH, Adams HP. Ticlopidine or clopidogrel as alternatives to aspirin in

prevention of ischemic stroke. Eur Neurol 1996; 36(5): 256-257.

114



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

44. Berglund U, Richter A. Clopidogrel treatment before percutaneous coronary intervention

reduces adverse cardiac events. J Invasive Cardiol 2002; 14(5): 243-246.

45. Bernstein RA, Albers GW. Oral antiplatelet therapy. JAMA 2005; 293(7): 793-794.

46. Bhatt DL, Chew DP, Hirsch AT, Topol EJ. Clopidogrel reduced recurrent ischaemic
events in patients with previous cardiac surgery more than aspirin. Evid Based Med 2001;

6(4): 114.

47. Bogousslavsky J. Clopidogrel-Schutz wird durch ASS nicht weiter gesteigert. Schweiz
Rundsch Med Prax 2004; 93(35): 1390.

48. Boonstra PW, Van Oeveren W. Clopidogrel and postoperative bleeding. Ann Thorac Surg
2004; 78(5): 1522.

49. Born GV, Collins R. Aspirin versus clopidogrel: the wrong question? Lancet 1997,
349(9054): 806-807.

50. Brass LM. Antiplatelet therapy: a neurology perspective. Manag Care 2000; 9(10 Suppl):
13-15.

51. Cairns JA, Theroux P, Lewis HDJ, Ezekowitz M, Meade TW. Antithrombotic agents in
coronary artery disease. Chest 2001; 119(Suppl 1): 228-252.

52. Cannon CP. Cost-effectiveness of clopidogrel. Pharmacoeconomics 2004; 22(Suppl 4): 1-
3.

53. Carolei A, Sacco S, Marini C. Antiaggregant therapy and/or anticoagulant therapy in the
cerebrovascular patient. Haematologica 2001; 86(11 Suppl 2): 36-39.

54. Cattaneo M. Antiplatelet agents. Hematol J 2004; 5(Suppl 3): 170-174.

55. Chan FKL, Ching JY, Hung LC, Wong VW, Leung VK, Kung NN, et al. Rethinking the
safety of clopidogrel: answers from ulcers in Asia. Evid-based Gastroenterol 2005; 6(2): 38-

39.

115



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

56. Chew DP, Bhatt DL, Robbins MA, Mukherjee D, Roffi M, Schneider JP, et al. Effect of
clopidogrel added to aspirin before percutaneous coronary intervention on the risk associated

with C-reactive protein. Am J Cardiol 2001; 88(6): 672-674.

57. Choudhury RP. Clopidogrel and percutaneous coronary interventions. JAMA 2003;
289(15): 1925-1927.

58. Choussat R, Montalescot G. Blocking platelets more: Are we skating on thin ice? Heart
1998; 79(1): 5-6.

59. Chu MW, Wilson SR, Novick RJ, Stitt LW, Quantz MA. Does clopidogrel increase blood
loss following coronary artery bypass surgery? Ann Thorac Surg 2004; 78(5): 1536-1541.

60. Claeys MJ, Van der Planken MG, Michiels JJ, Vertessen F, Dilling D, Bosmans JM, et al.
Comparison of antiplatelet effect of loading dose of clopidogrel versus abciximab during

coronary intervention. Blood Coagul Fibrinolysis 2002; 13(4): 283-288.

61. Connolly DL, Lip GYH, Chin BSP. ABC of antithrombotic therapy: Antithrombotic
strategies in acute coronary syndromes and percutaneous coronary interventions. BMJ 2002;

325(7377): 1404-1407.

62. Conte MS, Belkin M, Donaldson MC, Whittemore AD, Becquemin JP. Antiplatelet
therapy and patency of saphenous-vein bypass grafts in the legs. N Engl J] Med 1998; 338(19):
1387-1388.

63. Conti CR. Not just another restenosis trial. Clin Cardiol 2004; 27(10): 539.

64. Creager MA. Results of the CAPRIE trial: efficacy and safety of clopidogrel. Clopidogrel
versus aspirin in patients at risk of ischaemic events. Vasc Med 1998; 3(3): 257-260.

65. Davie AP, Love MP. CAPRIE trial. Lancet 1997; 349(9048): 355.

66. Davies BR. Combined aspirin and clopidogrel in cataract surgical patients: a new risk

factor for ocular haemorrhage? Br J Ophthalmol 2004; 88(9): 1226-1227.

67. De Caterina R, Zimarino M. The long-term use of blockers of the platelet ADP receptor in
acute coronary syndromes. Haematologica 2001; 86(11 Suppl 2): 25-27.

116



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

68. De Lemos JA, McGuire DK. Aspirin, clopidogrel, or both for secondary prevention of
coronary disease. N Engl J Med 2003; 348(6): 560-563.

69. Diener HC. Neue klinische Daten zur  Sekundirprdvention  mit
Thrombozytenfunktionshemmern bei zerebrovaskuldren Erkrankungen. Med Klin Suppl

2004; 99(Suppl 1): 21-25.

70. Diener HC. Aspirin therapy should be first-line treatment in secondary prevention of

stroke-against. Stroke 2002; 33(8): 2138-2139.

71. Diener HC. Stroke prevention: antiplatelet and antithrombolytic therapy. Haemostasis

2000; 30(Suppl 3): 14-26.

72. Diener HC, Bogousslavsky J, Brass LM. Erratum: Aspirin and clopidogrel compared with
clopidogrel alone after recent ischaemic stroke or transient ischaemic attack in high-risk
patients (MATCH): Randomised, double-blind, placebo-controlled trial. Lancet 2004;
364(9446): 1666.

73. Diez E. [New antiplatelet agents]. Invest Clin 2000; 41(3): 147-148.

74. Dirkali A, Umans VA. Clopidogrel and percutaneous coronary interventions. JAMA
2003; 289(15): 1926-1927.

75. Doggrell SA. Clopidogrel: a CURE in acute coronary syndromes? Expert Opin
Pharmacother 2002; 3(3): 351-353.

76. Donnan GA, Davis SM. Aspirin therapy should be first line: probably, but watch this
space. Stroke 2002; 33(8): 2139-2140.

77. Duran E, Canbaz S, Ege T, Acipayam M. Aspirin versus clopidogrel for synthetic graft
patency after peripheral arterial bypass grafting. Platelets 2001; 12(8): 503-504.

78. Durand-Zaleski I, Bertrand M. The value of clopidogrel versus aspirin in reducing

atherothrombotic events: The CAPRIE trial. Pharmacoeconomics 2004; 22(Suppl 4): 19-27.

79. Easthope SE, Jarvis B. Clopidogrel: potential in the prevention of cardiovascular events in

patients with acute coronary syndromes. Am J Cardiovasc Drugs 2001; 1(6): 467-474.

117



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

80. Easton JD. Clinical aspects of the use of clopidogrel, a new antiplatelet agent. Semin

Thromb Hemost 1999; 25(Suppl 2): 77-82.

81. Einecke D. TIA- und Schlaganfall-Sekundarprophylaxe. Wie stark muss man jetzt die
Thrombozyten hemmen? MMW Fortschr Med 2004; 146(24): 50.

82. Einecke D. Akute Herzattacke: Die Prognose lésst sich weiter verbessern. MMW Fortschr
Med 2001; 143(14): 4-5.

83. Einecke D. ASS oder Clopidogrel? Bei hohem Geféssrisiko am besten beides. MMW
Fortschr Med 2000; 142(13): 11.

84. Eriksson P. Creative cost-effectiveness analysis of CAPRIE data - dust in our eyes. Am J
Med 2005; 118(2): 199-200.

85. Eriksson P. Role of aspirin in MATCH. Lancet 2004; 364(9446): 1661-1663.

86. Ferguson JJ, Gonzalez ER, Kannel WB, Olin JW, Raps EC. Clinical safety and efficacy of
clopidogrel-implications of the Clopidogrel versus Aspirin in Patients at Risk of Ischemic
Events (CAPRIE) study for future management of atherosclerotic disease. Clin Ther 1998;
20(Suppl B): B42-B53.

87. Fleck JD. Antiplatelet medications in the secondary prevention of ischemic stroke. Curr

Neurol Neurosci Rep 2005; 5(1): 1-3.
88. Forbes CD. Secondary prevention of stroke-new trials. Scott Med J 1998; 43(1): 5-6.
89. Frey JL. The results of MATCH: light or heat? Lancet Neurol 2004; 3(11): 642.

90. Gaspoz JM, Coxson PG, Goldman PA, Williams LW, Kuntz KM, Hunink MG, et al. Cost
effectiveness of aspirin, clopidogrel, or both for secondary prevention of coronary heart

disease. N Engl J Med 2002; 346(23): 1800-1806.

91. Genoni M, Tavakoli R, Hofer C, Bertel O, Turina M. Clopidogrel before urgent coronary
artery bypass graft. J Thorac Cardiovasc Surg 2003; 126(1): 288-289.

118



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

92. Gent M. The CAPRIE trial: culmination of the preregistration program for clopidogrel.
Clopidogrel versus aspirin in patients at risk of ischaemic events. Clopidogrel versus aspirin

in patients at risk of ischaemic events. Semin Thromb Hemost 1999; 25(Suppl 2): 1-2.

93. Gerschutz GP, Bhatt DL. The Clopidogrel in Unstable angina to prevent Recurrent Events
(CURE) study: To what extent should the results be generalizable? Am Heart J 2003; 145(4):
595-601.

94. Gerschutz GP, Bhatt DL. The CURE trial: Using clopidogrel in acute coronary syndromes
without ST-segment elevation. Cleve Clin J Med 2002; 69(5): 377-385.

95. Glasser SP. Advances in antiplatelet therapy (continued). Cardiol Rev 1997; 14(5): 52.

96. Gratsianskii NA. [Do low risk patients undergoing percutaneous coronary intervention
after pretreatment with clopidogrel need abciximab infusion? Results of ISAR-REACT
study]. Kardiologiia 2004; 44(3): 80-81.

97. Gratsianskii NA. [Clopidogrel should be added to aspirin for at least 1 year after
percutaneous coronary interventions (CREDO) while before them its loading dose can reach

600mg (ISAR-COQOL)]. Kardiologiia 2003; 43(5): 71-73.

98. Grau AJ, Reiners S, Lichy C, Buggle F, Ruf A. Platelet function under aspirin,
clopidogrel, and both after ischemic stroke: a case-crossover study. Stroke 2003; 34(4): 849-
855.

99. Gulba DC, Lankes W. Clopidogrel als Zusatzmedikation bei Patienten mit akutem
Koronarsyndrom. Internist (Berl) 2002; 43(12): 1615-1618.

100. Gurbel PA, Bliden KP. Durability of platelet inhibition by clopidogrel. Am J Cardiol
2003; 91(9): 1123-1125.

101. Haberl R. Mit dem Risiko steigt der Nutzen. So setzen Sie Plittchenfunktionshemmer
richtig ein. MMW Fortschr Med 2002; 144(11): 10.

102. Haldemann R, Luscher TF, Szucs TD. Die Wirtschaftlichkeit von Clopidogrel in der
kardiovaskuldren Sekundérprivention: eine Kosten-Effektivitits-Analyse auf der Grundlage

der Caprie-Studie. Schweiz Rundsch Med Prax 2001; 90(13): 539-545.

119



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

103. Hankey GJ. Secondary prevention of recurrent stroke. Stroke 2005; 36(2): 218-221.

104. Hankey GJ. Clopidogrel: a new safe and effective antiplatelet agent. But unanswered

questions remain. Med J Aust 1997; 167(3): 120-121.

105. Helo OH, Madsen JK, Kastrup J. [Treatment of ischemic heart disease with the platelet
aggregation inhibitor clopidogrel]. Ugeskr Laeger 2004; 166(18): 1659-1662.

106. Hirsh J, Bhatt DL. Comparative benefits of clopidogrel and aspirin in high-risk patient
populations: lessons from the CAPRIE and CURE studies. Arch Intern Med 2004; 164(19):
2106-2110.

107. Ikeda Y. [Antiplatelet therapy]. Nippon Naika Gakkai Zasshi 1999; 88(9): 1802-1811.

108. Jackson G. CURE-clopidogrel's major advance. Int J Clin Pract 2001; 55(3): 155.

109. Jackson G. Acute coronary syndrome: are intervention and IIb/Illa platelet inhibitors

epiphenomena? Int J Clin Pract 2001; 55(6): 351-352.

110. Jackson MR, Clagett GP. Antithrombotic therapy in peripheral arterial occlusive disease.
Chest 2001; 119(Suppl 1): 283-299.

111. Jackson SL, Peterson GM, Bereznicki LR. Clopidogrel-aspirin combination for atrial

fibrillation: CLAAF is not CLEAR. Am Heart J 2005; 149(1): e3.

112. Jafary FH, Kimmelstiel CD. Antiplatelet therapy in interventional cardiology: I. Newer
oral antiplatelet agents. J Thromb Thrombolysis 2000; 9(2): 157-162.

113. Janzon L. [ASA or clopidogrel?]. Lakartidningen 2000; 97(22): 2775-2776.

114. Karabulut H, Toraman F, Evrenkaya S, Goksel O, Tarcan S, Alhan C. Clopidogrel does
not increase bleeding and allogenic blood transfusion in coronary artery surgery. Eur J

Cardiothorac Surg 2004; 25(3): 419-423.

115. Karnon J, Brennan A, Pandor A, Fowkes G, Lee A, Gray D, et al. Modelling the long
term cost effectiveness of clopidogrel for the secondary prevention of occlusive vascular

events in the UK. Curr Med Res Opin 2005; 21(1): 101-112.

120



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

116. Kaufman JS, O'Connor T, Cronin R, Goldfarb D, Ganz M, Zhang J, et al. Combination
aspirin plus clopidogrel in the prevention of hemodialysis access graft thrombosis. J] Am Soc

Nephrol 2001; 12(Abstract): 291A.

117. Keil T. Neuer antithrombotischer Goldstandard? Fortschr Med 1997; 115(6): 18.

118. Klinkhardt U, Bauersachs R, Adams J, Graff J, Lindhoff-Last E, Harder S. Clopidogrel
but not aspirin reduces P-selectin expression and formation of platelet-leukocyte aggregates in

patients with atherosclerotic vascular disease. Clin Pharmacol Ther 2003; 73(3): 232-241.

119. Knight CJ. Antiplatelet treatment in stable coronary artery disease. Heart 2003; 89(10):
1273-1278.

120. Kumana CR, Cheung G, Lauder 1J, Cheung BM. Long-term combination therapy with
aspirin and clopidogrel. J Cardiovasc Pharmacol Ther 2004; 9(4): 223-225.

121. Laarman GJ, Singh D. Trial finds clopidogrel pretreatment does not reduce early
myocardial damage in people with stable coronary artery disease undergoing elective stenting.

Evid Based Cardiovasc Med 2004; 8(4): 364-365.

122. Lamarque D. Comparison of the prevention of recurrent ulcer bleeding by clopidrogel

versus aspirin-esomeprazole combination. Hepato-Gastroenterology 2005; 12(3): 230-231.

123. Leong JY, Baker RA, Shah PJ, Cherian VK, Knight JL. Clopidogrel and bleeding after
coronary artery bypass graft surgery. Ann Thorac Surg 2005; 80(3): 928-933.

124. Lepantalo A, Virtanen KS, Heikkila J, Wartiovaara U, Lassila R. Limited early
antiplatelet effect of 300 mg clopidogrel in patients with aspirin therapy undergoing
percutaneous coronary interventions. Eur Heart J 2004; 25(6): 476-483.

125. Levi M. Novel anticoagulant agents. Ned Tijdschr Klin Chem 2000; 25(5): 292.

126. Lewis SC, Warlow CP. There is no evidence that the benefit of clopidogrel over aspirin
is amplified in patients with a history of ischemic events. Stroke 2004; 35(10): 2241.

127. Lincoff AM. Anticoagulant and antiplatelet drugs. Catheter Cardiovasc Interv 2001;
54(4): 514-520.

121



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

128. Lindbloom EJ, Eaton LJ. Cost effectiveness of aspirin vs clopidogrel for secondary

prevention of coronary heart disease. J Fam Pract 2002; 51(9): 789.

129. Lindgren P, Stenestrand U, Malmberg K, Jonsson B. The long-term cost-effectiveness of
clopidogrel plus aspirin in patients undergoing percutaneous coronary intervention in Sweden.

Clin Ther 2005; 27(1): 100-110.
130. Ling GS. Role of aspirin in MATCH. Lancet 2004; 364(9446): 1661-1663.

131. Lucas C. Secondary prevention of stroke: The PROGRESS study. Rev Med Interne
2002; 23(Suppl 2): 341-348.

132. Maggioni AP. Clopidogrel and the CURE results. Haematologica 2001; 86(11 Suppl 2):
40.

133. Marshall T. Coronary heart disease prevention: insights from modelling incremental cost

effectiveness. BMJ 2003; 327(7426): 1264.

134. Matsagas MI, Jagroop 1A, Mikhailidis DP, Geroulakos G. Is aspirin still the antiplatelet
drug of choice for patients with peripheral arterial disease? Eur J Vasc Endovasc Surg 2003;

25(3): 281-282.

135. Mattle HP. Clopidogrel als Basistherapie bei Hochrisiko Hirnschlag-Patienten. Schweiz
Rundsch Med Prax 2004; 93(34): 1364.

136. McCullough PA, Marks KR. Aspirin and ticlopidine after routine coronary stenting: the
gold standard as of 1999. J Thromb Thrombolysis 1999; 7(3): 233-239.

137. Mehta SR. Aspirin and clopidogrel in patients with ACS undergoing PCI: CURE and
PCI-CURE. J Invasive Cardiol 2003; 15(Suppl B): 17B-20B.

138. Mehta SR, Eikelboom JW, Yusuf S. Long-term management of unstable angina and non-
Q-wave myocardial infarction. Eur Heart J 2000; 2(Suppl E): 6-12.

139. Mikhailidis DP, Jagroop IA. Is clopidogrel markedly superior to aspirin in patients with
peripheral vascular disease? Platelets 1998; 9(5): 273-278.

122



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

140. Mishkel GJ, Aguirre FV, Ligon RW, Rocha-Singh KJ, Lucore CL. Clopidogrel as
adjunctive antiplatelet therapy during coronary stenting. J Am Coll Cardiol 1999; 34(7):
1884-1890.

141. Moshfegh K, Redondo M, Julmy F, Wuillemin WA, Gebauer MU, Haeberli A, et al.
Antiplatelet effects of clopidogrel compared with aspirin after myocardial infarction:

enhanced inhibitory effects of combination therapy. J Am Coll Cardiol 2000; 36(3): 699-705.

142. Nair GV, Davis CJ, McKenzie ME, Lowry DR, Serebruany VL. Aspirin in patients with
coronary artery disease: is it simply irresistible? J Thromb Thrombolysis 2001; 11(2): 117-
126.

143. Nicholson CD, Lensing AWA. Old antithrombotics: ready to retire? Expert Opin
Investig Drugs 2001; 10(5): 785-788.

144. Niessen LW, Dippel DW, Limburg M. [Calculation of costs of stroke, cost effectiveness
of stroke units and secondary prevention in patients after a stroke, as recommended by revised

CBO practice guideline 'Stroke']. Ned Tijdschr Geneeskd 2000; 144(41): 1959-1964.

145. Olin JW. Antiplatelet therapy: a vascular medicine perspective. Manag Care 2000; 9(10
Suppl): 9-12.

146. Otterstad JE, Brosstad F. Antithrombotic treatment of NSTEMI/UAP. The interaction
with PCI. Scand Cardiovasc J 2004; 38(1): 9-15.

147. Owen A. Treatment of acute coronary syndromes. N Engl J] Med 2002; 346(3): 206-208.

148. Patrono C, Coller B, Dalen JE, FitzGerald GA, Fuster V, Gent M, et al. Platelet-active
drugs: the relationships among dose, effectiveness, and side effects. Chest 2001; 119(1
Suppl): 39S-63S.

149. Patrono C, Davi G. Antiplatelet agents in the prevention of diabetic vascular

complications. Diabetes Metab Rev 1993; 9(3): 177-188.

150. Pedrini L. Critical ischaemia of the lower limbs: diagnostic and therapeutic strategies. J

Foot Ankle Surg 2003; 9(2): 87-94.

123



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

151. Peverill RE, Moir S. Treatment of acute coronary syndromes. N Engl J Med 2002;
346(3): 206-208.

152. Ray JG, Hamielec CM. Antifibrinolytics may be cost saving among recent recipients of
combined acetylsalicylic acid and clopidogrel who undergo coronary artery bypass graft

surgery. Can J Cardiol 2004; 20(8): 829-830.

153. Ringleb PA, Hacke W. Antiplatelet therapy in stroke prevention. Cerebrovasc Dis 2003;
15(Suppl 1): 43-48.

154. Rothwell PM. Lessons from MATCH for future randomised trials in secondary
prevention of stroke. Lancet 2004; 364(9431): 305-307.

155. Rupprecht HJ. Interview mit Prof. Dr. H. J. Rupprecht zur Sekundéarpréavention: Was ist
die optimale Thrombozytenfunktionshemmung? MMW Fortschr Med 2004; 146(Suppl 1): 9-
10.

156. Sanchez-Delgado E. Clopidogrel in acute coronary syndromes: can the cost effectiveness

improve? Circulation 2003; 108(8): e56.

157. Sarasin FP, Gaspoz JM, Bounameaux H. Cost-effectiveness of new antiplatelet regimens
used as secondary prevention of stroke or transient ischemic attack. Arch Intern Med 2000;

160(18): 2773-2778.

158. Schellinger PD, Hacke W. Stroke: advances in therapy. Lancet Neurol 2005; 4(1): 2.

159. Schieber M, Sechtem U. Miissen Plattchenaggregationshemmer vor Operationen

abgesetzt werden? Dtsch Med Wochenschr 2004; 129(6): 276.

160. Schleinitz MD, Heidenreich PA. A cost-effectiveness analysis of combination
antiplatelet therapy for high-risk acute coronary syndromes: clopidogrel plus aspirin versus

aspirin alone. Ann Intern Med 2005; 142(4): 251-259.

161. Schleinitz MD, Weiss JP, Owens DK. Clopidogrel versus aspirin for secondary
prophylaxis of vascular events: a cost-effectiveness analysis. Am J Med 2004; 116(12): 797-
806.

124



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

162. Schmermund A, Erbel R. Therapie der Arteriosklerose. Dtsch Med Wochenschr 2003;
128(1-2): 41-47.

163. Schofer J, Schliiter M. Les essais clinique E-SIRIUS et "New" SIRIUS. Ann Cardiol
Angeiol (Paris) 2004; 53(Suppl 1): 13-17.

164. Shah H, Gondek K. Aspirin plus extended-release dipyridamole or clopidogrel compared
with aspirin monotherapy for the prevention of recurrent ischemic stroke: a cost-effectiveness

analysis. Clin Ther 2000; 22(3): 362-370.

165. Shalaev SV, Vorobyeva NM, Sereshcheva AK, Petrik ES, Akinina SA. [First experience
of clopidogrel application in the treatment of acute myocardial infarction with ST-elevation].

Ter Arkh 2004; 76(6): 58-62.

166. Silber S. Nach dem Herzkatheter. Zwei Thrombozytenhemmer fiir ein ganzes Jahr?

MMW Fortschr Med 2003; 145(3-4): 16.

167. Silber S. "Off-Label"-Verschreibung von Clopidogrel nach Stentimplantation:
verzichtbar oder zwingend? Herz 2003; 28(1): 65-71.

168. Sivenius J, Kaste M. Antiplatelet agents. European perspective. Adv Neurol 2003; 92:
293-299.

169. Smiseth OA, Steg PG, Sipido K, Battler A, Wijins W. News from the European Society
of Cardiology Congress in Vienna, August 30 to September 3, 2003. J Am Coll Cardiol 2004;
43(4): 691-697.

170. Sobieszczyk P, Fishbein MC, Goldhaber SZ. Acute pulmonary embolism: don't ignore
the platelet. Circulation 2002; 106(14): 1748-1749.

171. SoRelle R. CURE works patients with acute coronary syndromes at all risk levels.
Circulation 2002; 106(13): €9035-¢9036.

172. Stables RH. Clopidogrel in invasive management of non-ST-elevation ACS. Lancet

2001; 358(9281): 520-521.

125



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

173. Steiger D. Sekundirpravention nach ischdmischem Schlaganfall. Schweiz Rundsch Med
Prax 2003; 92(13): 621-622.

174. Steinhubl SR, Topol EJ. Clopidogrel with aspirin is the optimal antiplatelet regimen for
intracoronary stenting. J Thromb Thrombolysis 1999; 7(3): 227-231.

175. Steinhubl SR, Topol EJ, Eriksson P. Risk reduction with long-term clopidogrel following
percutaneous coronary intervention. Eur Heart J 2004; 25(23): 2169-2171.

176. Stiefelhagen P. Primér- und Sekundérpravention des Schlaganfalls: Vorbeugen ist besser
als heilen. MMW Fortschr Med 2004; 146(Suppl 1): 12-17.

177. Swedish Council on Technology Assessment in Health Care. Antiplatelet agents:
Clopidogrel - early assessment briefs (ALERT). Stockholm: SBU. 2000
(http://www.sbu.se/Filer/ContentO/publikationer/3/Antiplatelet.pdf).

178. Tan KT, Lip GY. Red vs white thrombi: treating the right clot is crucial. Arch Intern
Med 2003; 163(20): 2534-2535.

179. Tcheng JE. Differences among the parenteral platelet glycoprotein IIb/Illa inhibitors and
implications for treatment. Am J Cardiol 1999; 83(9A): 7E-11E.

180. Tcheng JE, Campbell ME. Platelet inhibition strategies in percutaneous coronary
intervention: competition or coopetition. J Am Coll Cardiol 2003; 42(7): 1196-1198.

181. Teal PA. Recent clinical trial results with antiplatelet therapy: implications in stroke

prevention. Cerebrovasc Dis 2004; 17(Suppl 3): 6-10.

182. Thambyrajah J, De Belder MA. Management of non ST-segment elevation acute
coronary syndromes-continuing the search for the bad guys. Eur Heart J 2003; 24(6): 490-
493.

183. Thizon-de-Gaulle I. Antiplatelet drugs in secundary prevention after acute myocardial

infarction. Rev Port Cardiol 1998; 17(12): 993-997.

184. Toplak H, Bahadori B, Wascher TC. CAPRIE trial. Lancet 1997; 349(9048): 354.

126



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

185. Tsakiris DA. Die neuen Thrombozytenhemmer (Plattchenrezeptorenblocker): Hat das
Aspirin ausgedient? Schweiz Rundsch Med Prax 2004; 93(23): 1003-1005.

186. Van Gijn J, Algra A. Secondary stroke prevention with drugs: Single or combined
therapy? Cerebrovasc Dis 1999; 9(Suppl 3): 24-28.

187. Verheugt FWA. Long-term subcutaneous and oral anticoagulants after acute coronary

syndromes. Rev Port Cardiol 2003; 22(7-8): 1011-1015.

188. Verheugt FWA. Clopidogrel versus aspirin after cardiac surgery. Circulation 2001;
104(13): E76.

189. Vetter C. Thrombozytenaggregation bei jedem Patienten hemmen. Dtsch Apoth Ztg
2000; 140(22): 48-49.

190. Violi F. CAPRIE trial. Lancet 1997; 349(9048): 354.

191. Waksman R, Ajani AE, Pinnow E, Cheneau E, Leborgne L, Dieble R, et al. Twelve
versus six months of clopidogrel to reduce major cardiac events in patients undergoing
gamma-radiation therapy for in-stent restenosis: Washington Radiation for In-Stent restenosis

Trial (WRIST) 12 versus WRIST PLUS. Circulation 2002; 106(7): 776-778.

192. Walvoort HC. [Creative mathematics with clopidogrel; exaggeration of the preventive

effect by the pharmaceutical company]. Ned Tijdschr Geneeskd 2000; 144(15): 725.

193. Warlow C. Evaluating treatments for stroke patients too slowly: Time to get out of

second gear. Stroke 2004; 35(9): 2211-2219.

194. Warlow C. Aspirin should be first-line antiplatelet therapy in the secondary prevention
of stroke. Stroke 2002; 33(8): 2137-2138.

195. Watson RDS, Chin BSP, Lip GYH. ABC of antithrombotic therapy: antithrombotic
therapy in acute coronary syndromes. BMJ 2002; 325(7376): 1348-1351.

196. Weber AA, Schror K. Pharmakologie von Ticlopidin und Clopidogrel im Vergleich zu
Acetylsalicylsdure. Internist (Berl) 1997; 38(11): 1115-1120.

127



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

197. Weintraub W, Jonsson B, Bertrand M. The value of clopidogrel in addition to standard
therapy in reducing atherothrombotic events. Pharmacoeconomics 2004; 22(Suppl 4): 29-41.

198. Weintraub WS, Mahoney EM, Lamy A, Culler S, Yuan Y, Caro J, et al. Long-term cost-
effectiveness of clopidogrel given for up to one year in patients with acute coronary

syndromes without ST-segment elevation. J] Am Coll Cardiol 2005; 45(6): 838-845.

199. Wichter T, Breithardt G. Antikoagulation bei Herzinsuffizienz und linksventrikuldrer
Dysfunktion. Dtsch Med Wochenschr 2002; 127(41): 2145-2148.

200. Wierzbicki AS, Mikhailidis DP, Reynolds TR, Schwartz GG, Olsson AG, Ezekowitz
MD, et al. Atorvastatin for acute coronary syndromes. J Am Med Assoc 2001; 286(5): 532-
535.

201. Wood AJ. When increased therapeutic benefit comes at increased cost. N Engl J] Med
2002; 346(23): 1819-1821.

202. Wroe C. 40th Annual Meeting of the European Association for the Study of Diabetes.
Pract Diab Int 2005; 22(1): 33-36.

203. Wu WC, Gordon PC. Invasive management of patients with ST elevation myocardial
infarction with > 12-h delay in presentation: the question remains unanswered. Chest 2004;

126(1): 2-4.

204. Zavoico GB. IBC's Second Mini-Symposium on Antiplatelet Therapies October 7, 1999.
Cardiovasc Drug Rev 2000; 18(1): 73-82.

Reason for exclusion: 15

1. [Long-term therapy with clopidogrel in combination with ASA significantly reduces risk of

death, myocardial infarct or stroke]. Minerva Med 2003; 94(2): XIII-XIV.

2. Averkov OV. [Antiplatelet drugs in prevention and treatment of coronary heart disease:

aspirin is obligatory, quite sufficient, and safe]. Kardiologiia 2003; 43(6): 77-83.

128



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

3. Griffo R. [Superiority of clopidogrel versus aspirin in patients with prior cardiac surgery].

Ital Heart J Suppl 2001; 2(5): 553-555.

4. Pietrasik A, Niewada M, Rdzanek A. [Is clopidogrel cost-effective?]. Polski Przeglad
Kardiologiczny 2004; 6(3): 337-344.

5. Poponina TM, Kapilevich NA, Kisteneva IV, Markov VA, Novitskii VV. [Dysaggregants
effect of platelet aggregation in patients with non-ST segment elevation acute coronary

syndrome]. Ter Arkh 2004; 76(8): 18-22.

6. Slavina NN, Averkov OV, Dobrovolskii AB, Gratsianskii NA. [Non ST elevation acute
coronary syndrome. Parameters of fibrinolysis during short term use of ticlopidine or

clopidogrel]. Kardiologiia 2003; 43(7): 4-11.

Reason for exclusion: E2

1. Bhatt DL, Chew DP, Hirsch AT, Ringleb P, Hacke W, Topol EJ. Reduction in a variety of
outcomes, including vascular death, with clopidogrel versus aspirin in patients with a history

of previous cardiac surgery. Eur Heart J Suppl 2000; 21(Abstract Suppl): 480.

2. Bhatt DL, Hirsch AT, Derek PC, Ringleb P, Hacke W, Topol EJ. Marked superiority of
clopidogrel versus aspirin in patients with a history of previous cardiac surgery. J Am Coll

Cardiol 2000; 35(2 Suppl A): 383A.

3. Bhatt DL, Marso SP, Hirsch AT, Ringleb P, Hacke W, Topol EJ. Superiority of clopidogrel
versus aspirin patients with a history of diabetes mellitus. J] Am Coll Cardiol 2000; 35(2 Suppl
A): 409A-410A.

4. Cassar K, Bachoo P, Ford I, Greaves M, Brittenden J. Clopidogrel has no effect on D-dimer
and thrombin-antithrombin III levels in patients with peripheral arterial disease undergoing

peripheral percutaneous transluminal angioplasty. J Vasc Surg 2005; 42(2): 252-258.

5. Gent M. Clopidogrel, a new potent adenosine diphosphate (ADP)-receptor antagonist for
the prevention of myocardial infarction and ischemic stroke. Therapeutic Trends 1998; 16(3):

237-254.

129



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Reason for exclusion: E3

1. COMMIT/CCS-2 - Clopidogrel. ACC Curr J Rev 2005; 14(5): 10.

2. Bhatt DL, Foody JM, Hirsch AT, Ringleb P, Hacke W, Topol EJ. Complementary, additive
benefit of clopidogrel and lipid-lowering therapy in patients with atherosclerosis. J Am Coll

Cardiol 2000; 35(Suppl A): 326A.

3. Bhatt DL, Topol EJ. Clopidogrel added to aspirin versus aspirin alone in secondary
prevention and high-risk primary prevention: rationale and design of the Clopidogrel for High
Atherothrombotic Risk and Ischemic Stabilization, Management, and Avoidance

(CHARISMA) trial. Am Heart J 2004; 148(2): 263-268.

4. Blecic S. Atherothrombotic events often indicate disseminated atherosclerosis: data from

CAPRIE. Cerebrovasc Dis 1998; 8(Suppl 4): 34.

5. Cleland JGF, Ghosh J, Freemantle N, Kaye GC, Nasir M, Clark AL, et al. Clinical trials
update and cumulative meta-analyses from the American College of Cardiology: WATCH,
SCD-HeFT, DINAMIT, CASINO, INSPIRE, STRATUS-US, RIO-LIPIDS and cardiac
resynchronisation therapy in heart failure. Eur J Heart Fail 2004; 6(4): 501-508.

6. Coccheri S. Distribution of symptomatic atherothrombosis and influence of atherosclerotic
disease burden on risk of secondary ischaemic events: results from CAPRIE. Eur Heart J

Suppl 1998; 19(Abstract Suppl): 227.

7. Diener HC, Bogousslavsky J, Brass LM, Cimminiello C, Csiba L, Kaste M, et al.
Management of atherothrombosis with clopidogrel in high-risk patients with recent transient
ischaemic attack or ischaemic stroke (MATCH): study design and baseline data. Cerebrovasc

Dis 2004; 17(2-3): 253-261.

8. Easton JD. Benefit of clopidogrel in patients with evidence of cerebrovascular disease.

Neurology 1998; 50(Suppl 4): A157.

9. Gent M. Benefit of clopidogrel in patients with coronary disease. Can J Cardiol 1997;
13(Suppl C): 110C.

130



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

10. Hacke W. Consistency of the benefit of clopidogrel over aspirin in patients with lacunar

and non-lacunar stroke. Cerebrovasc Dis 1998; 8(38 Suppl 4): 51.

11. Hankey G. The risk of vascular ischaemic events in patients with various clinical
manifestations of atherothrombosis: data from CAPRIE. Cerebrovasc Dis 1998; 8(Suppl 4):
30.

12. Morais J. Use of concomitant medications in the CAPRIE trial: clopidogrel is unlikely to

be associated with clinically significant drug interactions. Eur Heart J 1998; 19(Suppl): 5.

13. Pettersen AA, Seljeflot I, Abdelnoor M, Arnesen H. Unstable angina, stroke, myocardial
infarction and death in aspirin non-responders. A prospective, randomized trial. The ASCET
(ASpirin non-responsiveness and Clopidogrel Endpoint Trial) design. Scand Cardiovasc J

2004; 38(6): 353-356.

14. Rupprecht HJ. Consistency of the benefit of clopidogrel across a range of vascular-related

endpoints: results from CAPRIE. Eur Heart J Suppl 1998; 19(Abstract Suppl): 52.

Reason for exclusion: “not obtainable”

1. Faxon DP. Highlights from the European Society of Cardiology congress, August 28-
September 1, 2004, Munich, Germany. Rev Cardiovasc Med 2004; 5(4): 223-225.

2. Gent M, Kusmierek J, Dyken ML. Clopidogrel, aspirin, and first line therapy (multiple
letters). Cerebrovasc Dis 1998; 8(5): 303-304.

3. Kuznar W. Platelet inhibition reduces vascular event risk in ACS. Cardiol Rev 2001; 18(6):
1-5.

131



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Appendix B: Systematic Reviews, meta-analyses, and HTA reports

1. Abdulwadud O. Do cardiac surgical patients on clopidogrel bleed more and require more
blood transfusions than those not on clopidogrel? Clayton, VIC: Centre for Clinical
Effectiveness, Monash Institute of Health Services Research. 2002

(http://www.med.monash.edu.au/healthservices/cce/evidence/pdf/b/773.pdf).

2. Antithrombotic Trialists' Collaboration. Collaborative meta-analysis of randomised trials of
antiplatelet therapy for prevention of death, myocardial infarction, and stroke in high risk

patients. BMJ 2002; 324(7329): 71-86.

3. Benavente O, Hart R, Koudstaal P, Laupacis A, McBride R. Antiplatelet therapy for
preventing stroke in patients with non-valvular atrial fibrillation and no previous history of

stroke or transient ischemic attacks. Cochrane Database Syst Rev 1999; Issue 3.

4. Bennett M, Jepson N, Lehm JP. Hyperbaric oxygen therapy for acute coronary syndrome.
Cochrane Database Syst Rev 2005; Issue 1.

5. Berge E, Sandercock P. Anticoagulants versus antiplatelet agents for acute ischaemic

stroke. Cochrane Database Syst Rev 2001; Issue 2.

6. Biondi-Zoccai GGL, Testa L, Abbate A, Lotrionte M, Parisi Q, Agostoni P. Oral
anticoagulants for the secondary prevention of coronary heart disease (Protocol for a

Cochrane Review). Cochrane Database Syst Rev 2005; Issue 3.

7. Bosch X, Marrugat J. Platelet glycoprotein IIb/Illa blockers for percutaneous coronary
revascularization, and unstable angina and non-ST-segment elevation myocardial infarction.

Cochrane Database Syst Rev 2001; Issue 4.

8. Ciccone A, Santilli I. Glycoprotein IIb-IIIa inhibitors for acute ischaemic stroke. Cochrane

Database Syst Rev 2005; Issue 2.

9. Cosmi B, Rubboli A, Castelvetri C, Milandri M. Ticlopidine versus oral anticoagulation for

coronary stenting. Cochrane Database Syst Rev 2001; Issue 4.

10. Costa J, Ferro JM, Matias-Guiu J, Alvarez-Sabin J, Torres F. Triflusal for preventing

serious vascular events in people at high risk. Cochrane Database Syst Rev 2005; Issue 3.

132



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

11. Coward LJ, Featherstone RL, Brown MM. Percutaneous transluminal angioplasty and

stenting for carotid artery stenosis. Cochrane Database Syst Rev 2004; Issue 1.

12. Dorffler-Melly J, Biiller HR, Koopman MM, Prins MH. Antiplatelet agents for preventing
thrombosis after peripheral arterial bypass surgery. Cochrane Database Syst Rev 2003; Issue
3.

13. Dorffler-Melly J, Biiller HR, Koopman MM, Prins MH. Antithrombotic agents for
preventing thrombosis after infrainguinal arterial bypass surgery. Cochrane Database Syst

Rev 2003; Issue 2.

14. Dorffler-Melly J, Koopman MMW, Prins MH, Biiller HR. Antiplatelet and anticoagulant
drugs for prevention of restenosis/reocclusion following peripheral endovascular treatment.

Cochrane Database Syst Rev 2005; Issue 1.

15. Engelter S, Lyrer P. Antiplatelet therapy for preventing stroke and other vascular events
after carotid endarterectomy. The Cochrane Database of Systematic Reviews (Online) 2003;

Issue 2.

16. Girolami B, Bernardi E, Prins MH, ten Cate JW, Prandoni P, Hettiarachchi R, et al.
Antithrombotic drugs in the primary medical management of intermittent claudication: a

meta-analysis. Thromb Haemost 1999; 81(5): 715-722.

17. Goderis G, Boland B. Cardiovascular prevention in type 2 diabetic patients: review of

efficacious treatments. Acta Clin Belg 2004; 59(6): 329-339.

18. Han S, Wu T, Liu G. Calcium antagonists for unstable angina. Cochrane Database Syst

Rev 2004; Issue 2.

19. Hankey GJ, Sudlow CLM, Dunbabin DW. Thienopyridines or aspirin to prevent stroke
and other serious vascular events in patients at high risk of vascular disease? A systematic

review of the evidence from randomized trials. Stroke 2000; 31(7): 1779-1784.

20. Hankey GJ, Sudlow CLM, Dunbabin DW. Thienopyridine derivatives (ticlopidine,
clopidogrel) versus aspirin for preventing stroke and other serious vascular events in high

vascular risk patients. Cochrane Database Syst Rev 1999; Issue 4.

133



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

21. Hoenig MR, Doust JA, Aroney CN, Scott IA. Early invasive versus ischemia-guided
strategies for unstable angina & non-ST-elevation myocardial infarction. Cochrane Database

Syst Rev 2004; Issue 2.

22. Hovens MMC, Van de Laar FA, Cannegieter SC, Vandenbroucke JP. Acetylsalicylic acid
(Aspirin) for primary prevention of cardiovascular disease in type 2 diabetes. Cochrane

Database Syst Rev 2005; Issue 3.

23. Jones L, Griffin S, Palmer S, Main C, Orton V, Sculpher M. Clinical effectiveness and
cost-effectiveness of clopidogrel and modified-release dipyridamole in the secondary
prevention of occlusive vascular events: a systematic review and economic evaluation. Health

Technol Assess 2004; 8(38): 1-196.

24. Keller TT, Squizzato A, Weeda VB, Middeldorp S. Clopidogrel and aspirin versus aspirin
for preventing cardiovascular disease in those at high risk. Cochrane Database Syst Rev 2005;

Issue 1.

25. Khiani R, Sastry S, Heagerty AM, Gamble E, McCollum CN. Antithrombotic treatment
for preventing recurrent stroke due to paradoxical embolism. Cochrane Database Syst Rev

2002; Issue 3.

26. Lip GY, Felmeden DC. Antiplatelet agents and anticoagulants for hypertension. Cochrane
Database Syst Rev 2004; Issue 3.

27. Liu G, Chen X, Wu T. Huangqi preparations for unstable angina. Cochrane Database Syst
Rev 2005; Issue 1.

28. Lyrer P, Engelter S. Antithrombotic drugs for carotid artery dissection. Cochrane
Database Syst Rev 2003; Issue 1.

29. Majid A, Delanty N, Kantor J. Antiplatelet agents for secondary prevention of ischemic
stroke. Ann Pharmacother 2001; 35(10): 1241-1247.

30. Misson J, Clark W, Kendall MJ. Clopidogrel: secondary prevention of vascular ischaemic
events. J Clin Pharm Ther 1998; 23(2): 91-95.

134



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

31. Nordmann AJ, Bucher H, Hengstler P, Harr T, Young J. Primary stenting versus primary
balloon angioplasty for treating acute myocardial infarction. Cochrane Database Syst Rev

2005; Issue 2.

32. Robless P, Mikhailidis D, Stansby GP. Antiplatelet agents for intermittent claudication.
Cochrane Database Syst Rev 2003; Issue 4.

33. Robless P, Mikhailidis DP, Stansby G. Systematic review of antiplatelet therapy for the
prevention of myocardial infarction, stroke or vascular death in patients with peripheral

vascular disease. Br J Surg 2001; 88(6): 787-800.

34. Sandercock P, Gubitz G, Foley P, Counsell C. Antiplatelet therapy for acute ischaemic
stroke. Cochrane Database Syst Rev 2003; Issue 2.

35. Serebruany VL, Malinin Al, Eisert RM, Sane DC. Risk of bleeding complications with
antiplatelet agents: meta-analysis of 338,191 patients enrolled in 50 randomized controlled

trials. Am J Hematol 2004; 75(1): 40-47.

36. Tran H, Anand SS. Oral antiplatelet therapy in cerebrovascular disease, coronary artery

disease, and peripheral arterial disease. JAMA 2004; 292(15): 1867-1874.

37. Van de Laar FA, Hovens M, Akkermans RP, De Grauw WJ. Adenosin-diphosphate
(ADP) receptor antagonists (clopidogrel, ticlopidine) for the prevention of cardiovascular

disease in type 2 diabetes mellitus. Cochrane Database Syst Rev 2005; Issue 3.

38. Van der Elst ME, Buurma H, Bouvy ML, De Boer A. Drug therapy for prevention of
recurrent myocardial infarction. Ann Pharmacother 2003; 37(10): 1465-1477.

39. Zusman RM, Chesebro JH, Comerota A, Hartmann JR, Massin EK, Raps E, et al.
Antiplatelet therapy in the prevention of ischemic vascular events: literature review and

evidence-based guidelines for drug selection. Clin Cardiol 1999; 22(9): 559-573.

135



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Appendix C: Search strategies

The following search dates refer to the date of the primary search. Additional searches were

also conducted using the search strategies described."’

Thema: RCTs on ASA and clopidogrel
Search date: 23 June 2005

Search mask: PubMed

Database: MEDLINE

# | Query
1 "Aspirin"[MeSH]

Aspirin[Substance Name]

"Acetylsalicylic Acid"

2
3 | Aspirin*
4
5

ASS

("acetylsalicylic acid lysinate"[Substance Name] OR "acetylsalicylic acid

lysinate")

7 | asprin

8 |1OR2OR30OR40ORS50R60R7

9 | "clopidogrel"[Substance Name]
10 | Clopidogrel
11 | Plavix

12 | Iscover

13 | Clopivas
14 | Flusan
15 | Noklot

16 | Terotrom
17 | Artevil
18 | Tisten

'7 Changes compared with the preliminary report are due to a copying error in the production of the preliminary
report. The search strategies presented in the final report are the strategies that were actually applied.
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19

Cloflow

20

Zyllt

21

Nefazan

22

SR 25990

23

SR 25990 C

24

DV 7314

25

PCR 4099

26

SR 25989 C

27

113665-84-2

28

Clopod

29

Clopact

30

90OR100OR 11 OR 120R 13 OR 14 OR 15 0OR 16 OR 17 OR 18 OR 19 OR
200R 21 OR 22 0R 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29

31

8 AND 30

32

"Randomized Controlled Trial"[Publication Type] OR "Randomized Controlled
Trials"[MeSH]

33

"Controlled Clinical Trial"[Publication Type]

34

"Clinical Trial, Phase I"[Publication Type] OR "Clinical Trial, Phase
II"[Publication Type] "Clinical Trial, Phase III"[Publication Type] OR "Clinical
Trial, Phase IV"[Publication Type] OR "Clinical Trials"[MeSH] OR "Clinical
Trial"[Publication Type]

35

"Multicenter Studies"[MeSH]

36

"Comparative Study"[MeSH]

37

"Meta-Analysis"[MeSH]

38

"Statistics"[MeSH] OR "Statistics, Nonparametric"[MeSH]

39

"statistics AND numerical data"[Subheading]

40

"Follow-Up Studies"[MeSH]

41

32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40

42

(#31) AND (#41)
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Topic: RCTs on ASA and clopidogrel
Search date: 23 June 2005

Search mask: Ovid

Database: EMBASE <1980 to 2005 Week 25>

# | Query

1 acetyl?salicyl$.mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer name]

2 | acetyl$ salicyl$.mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer name]

3 | exp Acetylsalicylic Acid/

4 | aspirin$.ab,ot,tn,tw,ti.

5 asprin.ab,ot,tn,tw,ti.

6 ass.ab,ot,tn,sh,tw,ti.

7 | exp Lysine Acetylsalicylate/

8 | acetylsalicylic lysinate.mp. or acetylsalicylic acid lysinate/

9 | 50-78-2.rn.

10 | Tor2or3o0or4or5Sor6or7or8or9

11 | exp CLOPIDOGREL/

12 | clopidogrel.ab,ot,tn,tw,ti.

13 | plavix.mp.

14 | iscover.mp.

15 | 14 not 11

16 | 13 not 11

17 | clopivas/

18 | Flusan.ab,ot,sh,ti,hw.

19 | Noklot.mp.

20 | 19not 11

21 | Terotrom.ab,ot,tn,sh,tw,ti,hw.

22 | Artevil.ab,ot,dv,tn,tw.ti.

23 | Tisten.ab,ot,tw,ti.

24 | Cloflow.ab,ot,tn,tw,ti.

25 | Zyllt.ab,ot,tn,twti.

138



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

26 | Nefazan.mp.

27 | SR 25990.mp.

28 | SR 25990 C.mp.

29 | SR 25990 C.ot,tn,sh,tw,ti,hw.

30 | DV 7314.ab,cd,ot,tn,sh,tw,ti,hw.

31 | PCR 4099.cd,ot,tn,sh,tw,ti,hw.

32 | SR 25989 C.cd,ot,tn,sh,tw,ti,hw.

33 | 113665-84-2.rn,cd,ot,tn,sh,tw,fs,ti,hw.

34 | 1lor12or13orl14or15or16or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24
or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33

35 | Randomized Controlled Trial/

36 | Multicenter Study/

37 | Comparative Study/

38 | Confidence Interval/

39 | RANDOMIZATION/

40 | Statistical Significance/

41 | 350r36o0r37or38or39or40

42 | (confidence interval or randomization or statistical significance).mp.

43 | (double and blind$).tw.

44 | placebo$.tw.

45 |42 o0r43 or44

46 | (confidence interval or randomi?ation).mp.

47 | 41 or 45

48 | 47 or 46

49 | 10 and 34

50 |49 and 48
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Topic:

RCTs on ASA and clopidogrel

Search date: 23 June 2005

Search mask: Cochrane

Database: CENTRAL

# | Query
1 | aspirin in Keywords
2 | aspirine in All Fields
3 | asprin in All Fields
4 | acetysalicylic acid in All Fields
5 | ASS in All Fields in all products
6 | #1 or #2 or #3 or #4 or #5
7 | clopidogrel in All Fields
8 | plavix in All Fields
9 | iscover in All Fields in all products
10 | #7 or #8 or #9
11 | (#6 and #10)
Topic: Clopidogrel

Search date: 27 July 2005
Search mask: Cochrane Library via DIMDI
Databases: Cochrane Reviews, DARE, HTA

Query

—

clopidogrel in All Fields
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Topic: RCTs on ASA und Clopidogrel

Search date: 27 June 2005
Search mask: Ovid

Database: PRE-MEDLINE (MEDLINE(R) In-Process & Other Non-Indexed Citations)

# | Query

1 clopidogrel.ab,ot,twti.

2 | plavix.mp.

3 | iscover.mp.

4 | clopivas.mp. (0)

5 | Flusan.ab,ot,ti,. (0)

6 | Noklot.mp. (0)

7 | Terotrom.ab,ot,tw,ti,. (0)

8 | Artevil.ab,ot,dv,tw,ti. (0)

9 | Tisten.ab,ot,tw,ti. (0)

10 | Cloflow.ab,ot,tw,ti. (0)

11 | Clopact.ab,ot,tw,ti. (0)

12 | Zyllt.ab,ot,tw,ti. (0)

13 | Clopod$.ab,ot,tw,ti. (0)

14 | Nefazan.mp. (0)

15 | SR 25990.mp. (0)

16 | SR 25990 C.mp. (0)

17 | SR 25990 C.ot,tw.ti,. (0)

18 | DV 7314.ab,cd,ot,tw,ti,. (0)

19 | PCR 4099.cd,ot,tw,ti,. (0)

20 | SR 25989 C.cd,ot,tw,ti,. (0)

21 | #1l or #2 or #3

22 | acetyl?salicyl$.mp. [mp=title, original title, abstract, name of substance word]

23 | acetyl$ salicyl$.mp. [mp=title, original title, abstract, name of substance word]

24 | Acetylsalicyl$ Acid.mp. [mp=title, original title, abstract, name of substance
word]

25 | aspirin$.ab,ot,tw,ti.

26 | asprin.ab,ot,tw,ti.
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27

ass.ab,ot,tw,ti.

28

Lysine Acetylsalicyl$.mp. [mp=title, original title, abstract, name of substance

word]

29

(acetylsalicylic lysinate or acetylsalicylic acid lysinate).mp.

30

22 or23 or24 or25or26 or27 or 28 or 29

31

21 and 30
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Topic: RCTs on ASA and clopidogrel

Search date: 27 June 2005

Search mask: Pubmed

Database: PRE-MEDLINE (non-indexed data sets from the Pubmed-PRE-MEDLINE-
database)

# | Query
1 | Aspirin

Asprin

acetylsalicylic acid lysinate

Acetylsalicylic Acid

Acetyl*salicyl*
Acetyl AND salicyl*

Acetyl*-salicyl*
ASS

O| oo | O] | K| W N

Lysine Acetylsalicylate
1OR20OR30OR40OR50R60OR70OR80ORY
Clopidogrel[ Text Word])

("clopidogrel"[TIAB] NOT Medline[SB])
Plavix[Text Word]))

(SR[AIl Fields] AND 25990[All Fields])
(SR[AIl Fields] AND 25990[All Fields] AND C[All Fields])
(DV[AIl Fields] AND 7314[All Fields]))
("clopidogrel"[TIAB] NOT Medline[SB])

PCR 4099[Text Word]))

("clopidogrel"[TIAB] NOT Medline[SB])

(SR 25989[Text Word]) AND C[All Fields])
113665-84-2[All Fields]

Iscover[Text Word]

Clopivas[Text Word]

Flusan[Text Word]

Noklot[Text Word]

—_
S

—
—

[
\S]

[
(8]

—_—
N

[
()}

—
(o)}

—
|

[
o0

—
O

[\
S

\S]
—_—

N
\S]

\S]
(98]

[\
I

[\
N

o}
(o)}

Terotrom[Text Word]
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27

Artevil[Text Word]

28

Tisten[Text Word]

29

Cloflow[Text Word]

30

Clopact[Text Word]

31

Zyllt[Text Word]

32

Clopod$[Text Word]

33

Nefazan[Text Word]

34

11OR12O0R I3 0OR 14 OR 15 0OR 16 OR 17 OR 18 OR 19 OR 20 OR 210R
22 OR 23 OR 24 OR 25 OR 26 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR
32 0R 33

35

10 AND 34

36

(35 (premedline[sb]))
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Topic: Systematic reviews
Search date: 04 August 2005
Search mask: PubMed
Database: MEDLINE

Query

"Aspirin"[MeSH]

Aspirin[Substance Name]

"Acetylsalicylic Acid"

ASS

D B~ W N

("acetylsalicylic acid lysinate"[Substance Name] OR "acetylsalicylic acid

lysinate")

asprin

1OR20OR30OR40ORS50R6

"clopidogrel"[Substance Name]

O| oo I

Clopidogrel

Plavix

11

Iscover

12

Clopivas

13

Flusan

14

Noklot

15

Terotrom

16

Artevil

17

Tisten

18

Cloflow

19

Zyllt

20

Nefazan

21

SR 25990

22

SR 25990 C

23

DV 7314

24

PCR 4099

25

SR 25989 C

26

113665-84-2
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27

Clopod

28

Clopact

29

E8OR9ORI1I0ORI11OR120OR 13 0R 14 OR 150R 16 OR 17 OR 18 OR 19
OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28

30

7 AND 29

31

random*[Title/Abstract]

32

random allocation[MeSH Terms]

33

therapeutic use[MeSH Subheading]

34

(clinical[Title/Abstract] AND trial[ Title/Abstract])

35

(clinical trialsfMeSH Terms] OR clinical trial[Publication Type])

36

31 OR 32 OR 33 OR 34 OR 35

37

("review"[Publication Type] OR "review"[Text Word])

38

systematic[sb]

39

36 AND 37

40

36 AND 38

41

39 OR 40

42

41 AND 30
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Topic: Systematic reviews
Search date: 04 August 2005
Search mask: Ovid
Database: EMBASE

# Query

1 acetyl?salicyl$.mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer name]

2 acetyl$ salicyl$.mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer name]

3 exp Acetylsalicylic Acid/

4 aspirin$.ab,ot,tn,tw, ti.

5 asprin.ab,ot,tn,tw,ti.

6 ass.ab,ot,tn,sh,tw,ti.

7 exp Lysine Acetylsalicylate/

8 acetylsalicylic lysinate.mp. or acetylsalicylic acid lysinate/

9 50-78-2.rn.

10 |lor2or3or4orSor6or7or8or9

11 | exp CLOPIDOGREL/

12 | clopidogrel.ab,ot,tn,tw,ti.

13 | plavix.mp.

14 | iscover.mp.

15 | clopivas/

16 | Flusan.ab,ot,sh,ti,.

17 | Noklot.mp.

18 | Terotrom.ab,ot,tn,sh,tw,ti,.

19 | Artevil.ab,ot,dv,tn,tw,ti.

20 | Tisten.ab,ot,tw,ti.

21 Cloflow.ab,ot,tn,tw,ti.

22 | Zyllt.ab,ot,tn,tw,ti.

23 | Nefazan.mp.

24 | SR 25990.mp.

25 | SR 25990 C.mp.
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26 | SR 25990 C.ot,tn,sh,tw,ti,.

27 | DV 7314.ab,cd,ot,tn,sh,tw,ti,.

28 | PCR 4099.cd,ot,tn,sh,tw,ti,.

29 | SR 25989 C.cd,ot,tn,sh,tw,ti,hw.

30 113665-84-2.rn,cd,ot,tn,sh,tw,fs,ti,hw.

31 Ilorl12or13or14or15or16or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24
or 25 or 26 or 27 or 28 or 29 or 30

32 | 10and 31

33 | Randomized Controlled Trial/

34 | Multicenter Study/

35 | Comparative Study/

36 | Confidence Interval/

37 | RANDOMIZATION/

38 | Statistical Significance/

39 | (confidence interval or randomization or statistical significance).mp.

40 | (double and blind$).tw.

41 | placebo$.tw.

42 | drug therapy/ or emergency treatment/ or intensive care/ or patient care/

43 | random allocation.mp.

44 | systematic.mp.

45 |33 or34or350r36or37or38or39or40 or4l or42or43ordd

46 | (double or randomS$ or study or trial or placebo or signifi$).ti.

47 | (implicatio$ or overview or analysis or meta or review or systematic).ti.

48 | exp "review"/

49 | review.mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer name]

50 | 45 and (46 or 47)

51 | 50 and (48 or 49)

52 | 32and>51

53 | 460r47

54 |45 and 53

55 |32 and 54

56 | limit 55 to "review"
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57

52 or 56
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Appendix D: Queries to authors/other parties and responses

Table D.1: Queries to authors/other parties and responses

(reminder)

Study Name of Response (date/content)

Date of query addressee

CAPRIE 1996

01 August 2005 Gent no

20 August 2005 Gent 27 September 2005, Roberts: Information on the CAPRIE trial (see

original response in Appendix D.1)

Bhatt 2001 (additional publication on the CAPRIE trial)

10 October 2005 Topol 10 October 2005, Bhatt: specification of the definition “stroke”
Chan 2005
19 August 2005 Chan no
05 October 2005 Chan and co- no
(reminder) authors
12 January 2006 Dr. Drazen 12 January 2006, Mary B. Hamel, Deputy Editor, NEJM,:
(Editor-in-Chief,  Letter to F. Chan, requesting to answer queries (see original response in
New England Appendix D.2)
Journal of
Medicine, NEJM)
Chan 18 January 2006, Chan: Data cannot be provided as the statistician is not
available.
19 January 2006 Chan 09 February 2006, Chan: response to 1 of 3 questions on the issue of
patients lost to follow-up
(see original response in Appendix D.3)
WATCH
19 October 2005 Massie no
28 October 2005 Massie no
(reminder)
12 January 2006 Massie no
Gough no
(Acting Director,
Department of
Veterans Affairs)
Zarin, 13 January 2006, Zarin: The study coordinator is responsible for the data
Director of (see original response in appendix D.4)
ClinicalTrials.gov
16 May 2006 Massie 09 June 2006, Massie: Manuscript on the WATCH trial will be
(via Sanofi published shortly (see original response in Appendix D.5)
Aventis)
14 June 2006 Massie no
(Study report
requested)
ASCET
09 November Pettersen 14 November 2005, Pettersen: Results of the ASCET trial are expected
2005 in 2008.
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Appendix D.1: Response from R. Roberts (CAPRIE trial)

From: Robin Roberts
Professor Emeritus,
Dept. Clinical Epidemiology & Biostatistics
McMaster University

Subject: CAPRIE Questions

Dear ...,

My colleague Michael Gent, passed your enquiry about CAPRIE on to me. I will do my best

to answer your questions although it’s a long time since we finished the study!

1. Screening

We did not document the screening process in CAPRIE, patients entered the data base only at
the point of randomization. The design of this study pre-dated CONSORT by a number of
years. With such a large study and no “natural denominator” for PAD patients, the expense of
data collection during screening was not thought to be justified. Just as we were publishing
CAPRIE, Lancet adopted the first CONSORT recommendations and asked us to comply by
including Figure 2, even though we had to include the numbers of patients screened and not

eligible/randomized as unknown.

2. Central Validation Committee (CVC)

CAPRIE was a collaboration between academic trialists and a commercial sponsor (Sanofi).
The study’s organization included a Steering Committee (SC) with representation from both
academia and the Sponsor, and a Coordinating and Methods Centre (CMC) at McMaster
University. The CVC was appointed by the SC with a membership of academically-based
clinicians with expertise in stroke, MI, and vascular disease; the committee’s co-chairs were

both academically-based members of the SC. The CVC was required to review all outcome

151



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

events (ischemic stroke, MI, death, primary intra-cranial hemorrhage, and above ankle
amputation) reported by the local investigators during follow-up. For non-fatal events, the
CVC determined whether the evidence supporting an event met study criteria; for deaths the
committee classified the cause as being due to ischemic stroke, MI, other vascular,
hemorrhage, or non-vascular. Outcome events were recorded in the study’s case report forms
(CRFs) and supported by additional documentation (clinical notes, discharge summaries,
laboratory results, CTs, ECGs, death certificates, autopsies, etc.). Initial responsibility for
ensuring the completeness of the event documentation and it’s collection in the form of a
“dossier” was with local study representatives, typically study monitors who were either
employed by, or contracted by, the Sponsor. The CVC was operated through a “secretariat”
located in the CMC. Once the event dossier was considered complete it was transferred to
the CVC secretariat who then organized the CVC review process and resolution of
disagreements. The secretariat maintained a separate data base to manage the process of
adjudication and to record the ultimate decisions of the CVC. All CVC decisions were made
without knowledge of study treatment. During the course of the study, individual patient
treatment information was known only by the External Safety and Efficacy Monitoring
Committee (actually the Independent Statistical Centre, an academically-based subgroup who
prepared Safety Reports for the ESEMC) and the third-party drug packaging company. The
Sponsor, SC, CMC, CVC had no access to the randomization until after the final data base
closure. At this point the CRF data and adjudication data were combined by the CMC and a
copy provided to the ESEMC in exchange for the study randomization. I conducted the end
of study analysis in the CMC and reported the results to the SC about 2 weeks later. At this
meeting, a member of the ESEMC verified that they had independently achieved an identical
primary analysis. If I recall correctly, it was at this point that a copy of the combined data
base was transferred to the Sponsor. The results were first presented a couple of months later

at the annual AHA meeting with simultaneous publication in Lancet.

3. Numbers at Risk

The “potential” minimum follow-up was one year but non-vascular and hemorrhagic deaths
are a competing risk and would have censored some patients before this time with respect to
the primary outcome of ischemic stroke, MI, or vascular death. However, the vast majority of
the “missing” patients in your calculations are due to the fact that patients do not return for

follow-up exactly on their one-year randomization anniversary. The figures at the bottom of
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Figure 3 are taken directly from the Kaplan-Meier output and are those still at risk on a
particular day. So the 12 month figure,for example, is those still at risk at the end of day 365,
ie. were event free for the primary event, had not died prior to that time from non-vascular
causes, and had their last follow-up on or after day 366. The operations manual specified an
allowable window for any 4-month follow-up of + 14 days and so the number at risk around a
scheduled follow-up point is very sensitive to the actual day chosen. For example about 300
patients attended for follow-up on their 365" day so if the number at risk was reported as of
one day earlier than the current figure 3 it would already be 300 patients more. Moving the
“at risk day” back to the start of the 28-day window increases the number at risk to 17,782 or
1,564 more than appears in the figure at 12 months (just 14 days later). Although we
specified a + 14 day window, centres don’t always comply of course and some patients were
brought in for their 12 month visit somewhat earlier, especially in the final push to get all
follow-up data in just before the study closed. If a centre designated a visit to be the 12
month follow-up, even though it may have been done prior to the start of the official window,
we still counted this as a completed follow-up. If this happened to be the patient’s end-of-
study visit they were considered a normal closeout and not lost-to-follow-up. We stand by the
figure of 42 as those lost to follow-up; these are patients whose last completed follow-up was
before the final planned follow-up and for whom this final planned follow-up never occurred.
The low number of patients actually reaching the 36 month point is also due to the effect of

the follow-up window and competing non-vascular death.

4. Statistical Methods

The p-value for the primary outcome of 0.043 is derived from a Mantel-Haenszel test
stratified for clinical subgroup (stroke, MI, PAD). The randomization was stratified for
clinical subgroup and thus the primary test was also pre-specified to be stratified by this
factor. At the time I was using the BMDP package for analysis. This p-value was calculated
with BMDP.1L and is labeled as Savage (Mantel-Cox) in the output. We used the Cox model
to produce treatment effect estimates (hazard ratios) and corresponding 95% confidence
intervals. These Cox models incorporated clinical subgroup as a stratification variable to
allow for potentially different hazards for stroke, MI, and PAD patients but a common
superimposed hazard ratio for treatment. There was also a secondary analysis with additional
adjustment (as covariates) for pre-specified baseline variables. These results are not included

in the publication other than a statement on page 1333 that these left treatment effect
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estimates “virtually unchanged”. All treatment effects for efficacy outcomes cited in the

paper are thus estimated from Cox models with stratification for clinical subgroup.

7. Clinical Subgroup Survival Curves

I’'m afraid I don’t have easily to hand electronic copies of the individual Kaplan-Meier
survival curves for the 3 clinical subgroups. As far as I remember, the stroke patient
experienced the highest risk which was roughly constant with time with a consistently lower
cumulative risk with clopidogrel. However, with the smaller N the formal test is non-
significant. The PAD patients experienced a somewhat lower overall risk but very constant
over time. The 2 PAD curves show good separation and the PAD specific treatment effect is
strongly significant in its own right. The K-M curves for the MI patients showed higher early
hazard which diminished with time thus flattening the cumulative risk curves. The ASA and
clopidogrel curves crossed over at a couple of points but finished up at 3-years essentially
equal. Our MI patients experienced a much lower risk that we expected and caused us to
increase the sample size beyond the original 15,000 planned. As a SC, we did not believe that
the heterogeneity in treatment effect was real and that we simply experienced bad luck with
our MI patients. It is my belief that subsequent studies of clopidogrel in coronary patients
supports our contention that clopidogrel works equally well with coronary patients and that

the 8.7% RRR with respect to aspirin applies to all 3 types of atherosclerotic patient.

I hope this helps you in your deliberations.
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Appendix D.2: Response from M. Hamel for J. Drazen (Chan 2005)

Dear ...

I write to let you know that we received your correspondence. As I’'m sure you can
understand, your questions will need to be answered by Dr. Chan, the corresponding author
on the manuscript. I have written to him to encourage him to address the questions you have

raised.

Sincerely,

Mary Beth Hamel, MD, MPH
Deputy Editor
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Appendix D.3: Response from F. Chan (Chan 2005)

Dear colleagues

Please refer to the response of my biostatistician to your query. In essence, we do not find any

error in the results of the randomized trial published in the New England Journal of Medicine.

Best regards

Francis Chan
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Francis K.L. Chan, MBChB(Hons), MD(CUHK), FRCP(Lond, Edin, Irel), FACG,
FHKCP, FHKAM(Med)

Professor of Medicine

Assistant Dean (General Affairs)

Department of Medicine & Therapeutics

The Chinese University of Hong Kong

Tel (852) 2632 3126

Fax (852) 2647 6923
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———————— Original Message --------

Subject:  Re: Re: 2006-01-06 Bf-Chan-Clopidogrel.pdf]]
Date: Fri, 3 Feb 2006 12:37:02 +0800

From: Jessica Ching

To: <fklchan@cuhk.edu.hk>

References:<43DFBEB2.6030004(@cuhk.edu.hk>

Dear Dr. Chan,
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After re-examining the database, I do not find any error in the results published in the New
England Journal of Medicine. You may wish to forward the following summary to ...:

In Clopidogrel group: 13 patients had upper GI events, 7 had lower GI events, 1 rebled due to
cancer and 6 died (total = 27)

In Aspirin group: 1 patient had upper GI event, 7 had lower GI events, 2 had anaemia that was

not due to gastrointestinal blood loss, 3 rebled due to cancer, 3 were lost to follow up and 4

died (total = 20)

The no. of patients at risk stated in Figure 1 was correct. I believe Dr. ... misinterpreted the
no. of patients at risk for 2 reasons. First, as stated in the paper that "Patients who
discontinued the study drugs prematurely were followed until the end of the study, to
determine whether gastrointestinal events had occurred." Second, 2 patients in the
Clopidogrel group died a few months after GI events had occurred. These cases were

censored at the time of GI events but not at the time of death.

Since most of the outcomes could be explained, I don't think analysis based on "worst-case

scenario" is applicable in this study.

Regards,

Jessica
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Appendix D.4: Response from D. Zarin (WATCH trial)

Thank you for your query. We are not in a position to investigate issues such as those that
you raised. However, it would be important for you to understand that the information in the
public site, ClinicalTrials.gov, can be changed as the trial changes. Therefore, it is possible
that the number of subjects was changed in the registry to reflect the actual number—this is
not necessarily what was originally registered. You can see on the bottom of the record that it
was last updated in December, 2005. In the near future we will have the ability to also

provide the original record, and all subsequent revisions, but this is not easily done now.

Deborah A. Zarin, M.D.

Assistant Director for Clinical Research Projects

Director, ClinicalTrials.gov

Lister Hill National Center for Biomedical Communications, National Library of Medicine
301-451-4634

dzarin@mail.nih.gov
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Appendix D.5: Response from B. Massie (WATCH trial)

June 8§, 2006
Dear Drs. ...:

I was recently asked by Sanofi-Aventis Pharmaceuticals to provide information to your office
about the VA Cooperative Study 442 (the Warfarin and Antiplatelet Trial in Chronic Heart
Failure, or WATCH). As study Chairman, I am writing to provide you with an update on this
trial. I was told that IQWiG had made previous attempts to contact me. However, I have no
record of any queries to me either via the post or in my stored e-mails, which date back to

January 2004.

WATCH was designed in 1997-1998 and enrolled 1,587 of the 4,500 planned patients in
1999-2002. The protocol was designed by the VA Cooperative Studies Program, with
funding provided by the Department of Veterans Affairs, supplemented by unrestricted grants
from Dupont Pharmaceuticals, Bristol Myers Squibb, and Sanofi-Synthelabo Pharmaceuticals
(the company names at that time). Unfortunately, in 2002 the VA Cooperative Study
Program elected to terminate the study prematurely because of poor enrollment, without
review of the data. Recruitment was discontinued in 2002 and follow-up ended in 2003. The
results were presented in 2004 at the Scientific Sessions of the American College of
Cardiology, but because of complexities with the data and turnover among the personnel in
the VA Coordinating Center, the primary publication is only now being finalized and is not

yet publicly available.

To assist you in evaluating the data, I am attaching the design paper published in the Journal
of Cardiac Failure. This manuscript clearly states the reason for the early termination of the
trial and provides the baseline data. [ am also attaching a manuscript published in the
European Journal of Heart Failure which accurately summarizes the results presented in the
late-breaking trial session of the American College of Cardiology meeting in 2004. Further
analyses have not resulted in any substantial changes in the principal findings presented at
that meeting. We expect the manuscript to be submitted for publication in the next 60 days

after review by all the interested parties.

159



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Please feel free to contact me if you require any additional information.

Sincerely yours,

Barry M. Massie, M.D.
Professor of Medicine

University of California, San Francisco
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Appendix E: MATCH trial

The MATCH trial was not included in the evaluation and needs to be assessed separately, as
this trial was not designed to answer the research questions posed in this report (comparison
of antiplatelet monotherapy: clopidogrel versus ASA). The MATCH trial compared
clopidogrel (75 mg/day, p.o.) plus ASA (75 mg/day, p.o.) with clopidogrel (75 mg/day, p.o.)
plus placebo in patients with recent (within the previous 3 months) ischaemic stroke or
transient ischaemic attack and at least one of 5 additional vascular risk factors (previous
ischaemic stroke, previous myocardial infarction, angina pectoris, diabetes mellitus, or
symptomatic peripheral arterial disease). Patients in both groups received open-label
clopidogrel and were randomised to receive either ASA or placebo in a double-blind manner.
The primary outcome was the first occurrence of an event in the composite of ischaemic
stroke, myocardial infarction, vascular death (including haemorrhagic death of any origin), or
rehospitalisation for an acute ischaemic event (including unstable angina pectoris, worsening
of peripheral arterial disease requiring therapeutic intervention or urgent revascularisation, or
transient ischaemic attack). The planned follow-up was 18 months. No significant difference
for the primary outcome was shown between treatment groups: the corresponding event rates
were 15.7% in the group receiving ASA plus clopidogrel, compared with 16.7% in the group
receiving clopidogrel alone (relative risk reduction 6.4%, 95% CI —4.6 to 16.3, p=0.244).
Bleeding adverse events were more common in patients receiving combination therapy than
in patients receiving clopidogrel alone. This applied to minor bleeding (3.2% vs. 1.0%;
p<0.0001), major bleeding (1.9% vs. 0.6%, p<0.0001), as well as to life-threatening bleeding
(2.6% vs. 1.3%; p<0.0001). Primary intracranial haemorrhage was also more common under
combination therapy (0.85% vs. 0.45%).

A negative benefit-risk ratio for combined antiplatelet therapy with ASA plus clopidogrel
compared with clopidogrel monotherapy can be inferred from the MATCH trial in patients

with a recent cerebrovascular event.

161



Final report A04-01A: Clopidogrel versus ASA for secondary prevention of vascular diseases

Appendix F: Protocol of the scientific hearing

The (German-language) protocol can be found in the German final report on the Institute’s
website under:

http://www.igwig.de/index.download.35a0460451885d10360ad2{f66ac971b7.pdf

Appendix G: Statements in writing

The (German-language) statements can be found in the German final report on the Institute’s
website under:

http://www.igwig.de/index.download.35a0460451885df0360ad2f66ac971b7.pdf
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