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Abstract

Objective: The objective of this study was to provide a comprehensive compar-
ison of the long term safety and tolerability of clopidogrel, a new adenosine
diphosphate (ADP) receptor antagonist that inhibits platelet activation induced
by ADP, and aspirin (acetylsalicylic acid).

Patients and Methods: The study population comprised 19 185 patients with
symptomatic atherosclerosis manifested as recent ischaemic stroke, recent myo-
cardial infarction or symptomatic peripheral arterial disease. Patients were
randomised to receive clopidogrel 75 mg/day or aspirin 325 mg/day for a mini-
mum of 1 year and a maximum of 3 years.

Results: Compared with aspirin, clopidogrel reduced the combined risk of isch-
aemic stroke, myocardial infarction or vascular death by 8.7% (p = 0.043). The
incidence of early permanent discontinuations of the study drug due to adverse
events was almost identical in both treatment groups (11.94% for clopidegrel
11.92% for aspirin). Reported neutropenia was similar in the clopidogrel and
aspirin groups (0.1@s0.17%, respectively) with corresponding rates (Ov85
0.04%, respectively) for severe neutropenia. Thrombocytopenia was identical in
the clopidogrel and aspirin groups (0.26%), with the rates of severe thrombocyto-
penia being 0.19s0.10%, respectively. None of these observed differences was
statistically significant. The overall incidence of haemorrhagic events did not
differ statistically significantly between treatment groups (9.27% for clopidogrel
vs9.28% for aspirin; p = 0.98). There was a trend towards a lower incidence of
intracranial haemorrhage in the clopidogrel group (0.31%) compared with the
aspirin group (0.42%). Any reported gastrointestinal haemorrhage was signifi-
cantly less frequent with clopidogrel (1.99%) than with aspirin (2.66%) [p <
0.002]. The corresponding data for severe gastrointestinal bleeding were.49
0.71%; p < 0.05. Overall, there were significantly fewer gastrointestinal adverse
events with clopidogrel than with aspirin (2A/$29.8%; p < 0.001), with less
abdominal pain, dyspepsia, constipation, or peptic, gastric, or duodenal ulceration
with clopidogrel. Diarrhoea was significantly more common in the clopidogrel
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group (4.46/s3.36%; p <0.001), although the incidence of severe diarrhoea (0.23
vs 0.11%) was low and was not significantly different between groups. There
were significantly more patients with rash in the clopidogrel group (6.0%) com-
pared with the aspirin group (4.6%) [p < 0.001]. However, these events were
generally mild and transient in nature.

Conclusion: Given the favourable benefit/risk ratio, clopidogrel represents a
clinically important advance in the treatment of patients with manifest athero-
sclerotic disease.

Atherosclerosis and atherothrombosis are thd¢ion meta-analysis showed that in direct compara-
major pathological processes underlying stroketive trials, ticlopidine was more effective than as-
coronary heart disease, and peripheral arterial dispirin, producing an estimated odds reduction of
ease and as such are the leading cause of death ah@i% for the combined outcome cluster of (isch-
disability in the industrialised worl8l Atheroma  aemic or haemorrhagic) stroke, myocardial infarc-
formation is a long term, gradual process that in-tion or vascular deatB! This finding is supported
volves multiple sites throughout the vasculature.by the higher odds reduction seen in placebo-con-
Thus, symptoms originating in 1 region of the vas-trolled trials of ticlopidine — 33%, compared with
cular system are usually indicative of widespreadthe 25% odds reduction typically seen with aspi-
atherosclerotic disease and are associated with an.[? Ticlopidine is associated with rash and diar-
high risk of further ischaemic events elsewhere. rhoea, which may lead to poor patient compliance.

Heart attacks, ischaemic strokes and peripheraln rare cases, ticlopidine may cause neutropenia or
arterial occlusions are generally caused by thrombothrombocytopenia, necessitating regular labora-
occlusive episodes at sites of ruptured stenosingory monitoring during the first 3 months of long
atheromata, leading to tissue factor—initiated plateterm therapy?!
let recruitment, fibrin synthesis and, ultimately,  Oral anticoagulants such as warfarin reduce the
vascular thrombosis. Platelets have a key role in théncidence of ischaemic stroke and recurrent myo-
development of atherothrombosis, prompting ex-cardial infarction when used after myocardial in-
tensive investigation of antiplatelet agents in thefarction and may prevent ischaemic stroke in pa-
prevention of vascular ischaemic events in hightients with overt cerebrovascular diseld$é but
risk patients. A comprehensive overview is pro-they require careful laboratory monitoring and
vided by the meta-analysis conducted by the Anti-carry a risk of haemorrhage, particularly intracran-
platelet Trialists’ CollaboratioR! This overview ial and gastrointestinal haemorrhage, which is not
included 142 randomised trials involving more negligiblel’! Therefore, inhibition of platelet ag-
than 100 000 patients at risk of vascular eventgyregation offers a more practical and potentially
which found an odds reduction of 27% in all high safer approach to pharmacological intervention in
risk subgroups treated with antiplatelet agents. Thehe thrombotic process.
majority of these trials were conducted with aspirin ~ Clopidogrel, an adenosine diphosphate (ADP)
(acetylsalicylic acid), and the data support the useeceptor antagonist, is chemically related to
of aspirin for prevention of atherosclerotic compli- ticlopidine and inhibits platelet activation induced
cations and its current status as the reference drudpy ADP by irreversibly inactivating ADP receptor
However, the therapeutic benefit of aspirin is offsetfunction. In a large scale, randomised, blinded, in-
to some extent by an associated increased risk dernational trial of clopidogrelsaspirin in patients
gastrointestinal discomfort and bleeding. at risk of ischaemic events (the CAPRIE trial),

Data from the Antiplatelet Trialists’ Collabora- clopidogrel was found to be more effective than
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aspirin, reducing the combined risk of ischaemic situations: serious haemorrhage in a major organ
stroke, myocardial infarction or vascular death by system; development of serious adverse events,
8.7% (p = 0.043J8! With a study sample of more which, in the opinion of the investigator, made
than 19 000 patients, CAPRIE provides an exten-long term continuation of study drug medically un-
sive safety database, with more than 15 500 padesirable; development of a condition which re-
tient-years of exposure for each drug. CAPRIE wasquired long term use of a contraindicated therapy;
designed to include patients with atherosclerosispatients who were randomised to study drug but
representative of those seen in general practicewere subsequently found not to have the disease of
The purpose of this article is to provide a compre-interest. If a patient permanently discontinued
hensive review, using data from CAPRIE, of the study drug early, he or she nevertheless remained
comparative safety and tolerability of clopidogrel in the study and continued to be followed until

and aspirin. he/she would normally have stopped study drug
(i.e., a maximum of 3 years or until study closure,
Patients and Methods whichever came first) and reasons for discontinu-

ation were carefully recorded. Patients were pro-
vided with information on common over-the-
counter aspirin-containing products and were
instructed to avoid them.

Outcome events were defined as ischaemic

All patients enrolled in CAPRIE presented with Stroke, myocardial infarction, leg amputation
clearly established atherosclerotic involvement of@Pove the ankle, primary intracranial haemorrhage
1 or more major arterial beds and, therefore werednd death; these were recorded from initiation of

at high risk of an atherothrombotic event. The in- {réatment until the end of the study. All adverse
clusion/exclusion criteria limited qualifying con- €Vents and laboratory test values were recorded

ditions to recent ischaemic stroke, recent myocar-2nd assessed for the duration of patients’ follow-
dial infarction, or symptomatic atherosclerotic UP- In cases of early permanent discontinuation of

peripheral arterial disease. For safety reasons, pastUdy drug, adverse experiences were counted for
tients with a history of aspirin sensitivity or intol- 28 days after discontinuation. Fatal adverse events

erance were excluded from the study as were paWere defined as deaths that were the outcome of an
tients with past or recurrent peptic ulcer disease 2dvVerse event that began during study treatment or
Thus, the eligible population waspriori expected ~ during the 28 days following early permanent dis-

The basic methodology of CAPRIE has been
published previouslif!

Patient Eligibility

to tolerate aspirin. continuation of study drug.
At each clinical follow-up visit, patients were
Treatment and Follow-Up asked about the occurrence of any adverse events

and blood was taken for haematological and bio-

Patients were randomised to receive clopidogrelchemical assessments. Except in the early stages of
75 mg/day or aspirin 325 mg/day, using a double-the study (see Safety Evaluation), follow-up visits
dummy design. The anticipated enrolment periodtook place monthly for the first 4 months of each

for the study was approximately 3 years. Studypatient’s follow-up and every 4 months thereafter.
drug administration for individual patients was to

be a minimum of 1 year and a maximum of 3years,  sqfety Evaluation

depending on the time of enrolment of the patient.

Patients were permitted to discontinue perma- As only a limited amount of human safety data
nently their study drug at any time. In addition, on clopidogrel was available at the start of the
such discontinuation could be directed by the in-study, stringent procedures were implemented for
vestigator and was deemed compulsory in certairefficient and timely monitoring of all serious ad-
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verse events and deaths. Thus, the External Safetylar bleeding, haematoma, haematuria) as reported
and Efficacy Monitoring Committee (ESEMC) by the investigator.
monitored all data supplied by the individual clin-  Primary intracranial haemorrhage, including in-
ical centres on an ongoing basis. Safety assesgracerebral haemorrhage, subarachnoid haemor-
ments were based on the data derived from clinicarhage, and subdural haematoma, as well as death
laboratory tests conducted at central laboratorieglue to haemorrhage were included as outcome
and adverse event reports. All clinical events that€Vents, in addition to being included in the overall
occurred during the study were recorded and docSaféty evaluation. Full details of each case were
umented when they were thought by the reportingr_ev'ewed ona blinded basis by the Central Valida-
investigator to be a potential study outcome event,tlon Committee.
and validated by an independent Central Validation
Committee (which remained blind with regard to
treatment group). The overall frequency of adverse events, the fre-
Since ticlopidine can be associated with neu-gquency of events by body system, and the fre-
tropenia and thrombocytopenia, surveillance forquency of specific events were summarised using
these adverse events was of particular importancecounts and percentages, and the 2 treatment groups
Follow-up for the first 500 patients enrolled in- compared using Pearson’s Chi-squared test. The
cluded weekly haematological assessments and Zbageline laboratory test yalue for each patient was
weekly assessments of biochemistry during thedeﬂr!ed as the last available value prior to ran-
first 3 months. A nonblinded review of these data doMmisation. Laboratory parameters at each time

by the ESEMC and a blinded review by the point, and their changes from baseline, were sum-

CAPRIE Steering Committee revealed nocauseformansed using means, standard deviations, and
ranges. The incidence of adverse events was an-
concern and thereafter the frequency of these as- : S .
alysed in a model which included as covariables
sessments was halved. After 3-month follow-up

! . age, gender, race, specific concomitant medica-
data had _been colle_cted for the first 2000 pat'ents’tions, bodyweight, body mass index, smoking sta-
the Steering Committee received a report on thes

%us, alcohol use, qualifying condition, history of
laboratory results prepared by the ESEMC, classiyiherothrombotic events, and history of related
fied by treatment A or B. On the basis of these gyents or risk factors. Each of these factors was
results, the follow-up schedule for subsequent pagnalysed using a logistic regression model incor-

tients was relaxed to that stated above. porating terms for treatment, the covariate, and the
In addition, investigators were required to re- treatment-by-covariate interaction.

port as a serious adverse event all cases where the
neutrophil or platelet count fell below prespecified  Results
alert values (<1.% 10%/L for neutrophils and <100

x 10°/L for platelets), unless a repeat test within 7 clopidogrel and aspirin groups were similar and

days was above the alert value. All events of thisWeII balanced. The mean age (6281.1 years),

type were validated on a blinded basis by a consult—percentage of male participants (72%) and percent-

ant haematologist, to identify any that were due toage of Caucasians (95%) were the same for both
sampling or laboratory errors, or represented C““'groups. A high proportion of the total study group
ically insignificant fluctuations around an in- had pre-existing risk factors for vascular ischaemic
herently low baseline. events at baseline. More than half (51%) of the pa-
Haemorrhagic events were classified into 3 cat-tients had hypertension, 20% had diabetes mellitus,
egories; intracranial haemorrhages, gastrointestiand a substantial proportion of patients had a prior
nal bleeds, and other bleeds (such as epistaxis, odiistory of ischaemic stroke (9%), transient isch-

Statistical Analysis

The baseline characteristics of the patientsin the
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Table I. Overall safety analysis Neutropenia and Thrombocytopenia
Event Clopidogrel Aspirin

(n=9599)  (n=9586) Similar incidences of neutropenia were reported
Efag't{]gfLTSSZ:‘E"::C;”\:;‘;Z“O“ 11.94 1.92 by the investigators for patients receiving clopi-
event? (%) dogrel or aspirin (0.2%s 0.24%) and these cases
Gastrointestinal disorders (%) 3.21 4.02 occurred throughout the treatment period. After
Skin and appendage disorders ~ 1.52" 076 blinded evaluation by a consultant haematologist,
(Fogal adverse event during 415 439 neutropenia or thrombocytopenia for both clopi-
study drug treatment + 28 days dogrel and aspirin patients was very low (table II).
after stopping drug (%) Neutropenia was seen in 0.10% of patients receiv-
E:‘g'ﬂf‘gd‘r’;';zj‘k’)‘;‘r‘g:dged o ou 0.14 ing clopidogrel and in 0.17% of those receiving as-
investigator (%) pirin. Only 5 patients (0.05%) receiving clopid-

a Patients may be counted in more than 1 body system, but ap- ogrel and 4 (0.04%) receiving aspirin showed
pear only once in the total. - severe neutropenia (<0.45L.0%L). In the clopido-
*=p <0.01; * = p < 0.001 clopidogrel vs aspirin (other observed .
differences were not statistically significant: p > 0.05). grel group, 1 of the 5 cases of severe neutropenia

was due to aplastic anaenfaHowever, this event
occurred 17 months after the initiation of clopido-
grel, and throughout this period the patient was

: L . concurrently taking phenytoin, which is associated
An overall analysis of safety is given in table I. ™ ; . . .
y y1sg yith aplastic anaemi&? Similarly, of the 4 vali-

A comparable rate of adverse events was reported q ¢ ia within th .
under the 2 study treatments; 86.25% of patients_ate cases of severe neutropenia within the aspi-

receiving clopidogrel and 86.48% of those receiv- fin group, 1 case was assessed to be due to acute

ing aspirin ever reported at least 1 adverse eventl.eukaem"’71 and 1 to myelogenous leukaemia. Al-

The incidence of early permanent discontinuationsthough the number of event_s was very sr_nal_l, there
id not appear to be any differences in incidence

of the study drug due to adverse events was esserg—_ o .
tially identical in both treatment groups (11.94% with respect to age o_r gender. No S|_g_n|f|cant dif-
for clopidogrelvs 11.92% for aspirin). The most ference between clopidogrel and aspirin was found

common reason for an adverse event-related earhff)r the frequency of thrombocytopenia (<180

permanent discontinuations was a gastrointestinat0”/L; 0-26% in both groups) or severe thrombo-

event; such events were responsible for early percytopenia (<80x 10°/L; 0.19% vs 0.10%). No
manent discontinuations in 3.21% of patients re-
ceiving clopidogrel and 4.02% of patients receiv- Table Il. Number of cases (percentage) of validated neutropenia

. .. . d thrombocyt ia?
ing aspirin. For the body system of skin and oy opene

aemic attack (8%), myocardial infarction (17%) or
stable angina (22%).

. . . Event Clopidogrel  Aspirin
appendage disorders, early permanent discontinu- " :p9559) o P 9586)
ations were more frequent with clopidogrel than Neutropenia (<1.2 x 10%1L) 10 (0.10%) 16 (0.17%)

with aspirin (1.52vs 0.76%). The incidence of severe neutropenia (< 0.45 x 10°L)  5° (0.05%)  4° (0.04%)
death resulting from an adverse event that beganhrombocytopenia (< 100 x 10%L) 25 (0.26%) 25 (0.26%)
under treatment (including the 28-day period fol-  Seyee thrombocytopenia (< 80> 18 (0.19%) 10 (0.10%)
. . . . 10°L)
Iowmg early permanent d|scont|nuat|ons) Was 3 None of the observed differences was statistically significant:
similar in the 2 treatment groups: 4.15 and 4.39%  p>0.05.
for cIopidogreI and aspirin, respectively. Fatal ad- b Includes 1 case which was judged to be due to underlying

. . . aplastic anaemia.
verse events _Were JUdged by Fhe mvestlgator to bec Includes 2 cases that were judged to be due to underlying dis-
drug-related in 0.11% of clopidogrel patients and  orders (acute leukaemia and myelogenous leukaemia, re-

0.14% of aspirin patients. spectively).
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Table 11l. Number of cases (percentage) of gastrointestinal haemorrhage

Adverse event® Clopidogrel (n = 9599) Aspirin (n = 9586)

all severe hospitalised fatal all severe hospitalised  fatal
Any gastrointestinal bleed 191 (1.99%) 47 (0.49%) 71 (0.74%) 1 (0.01%) 255 (2.66%) 68 (0.71%) 104~ (1.08%) 2 (0.02%)
Bloody diarrhoea 3 0 0 0 5 2 3 0
Haemorrhagic duodenal ulcer 17 12 17 0 14 10 13 0
Haemorrhagic gastric ulcer 8 5 6 0 12 7 11 0
Haemorrhagic gastritis 4 3 4 0 4 2 3 0
Gastrointestinal haemorrhage 32 17 24 1 51 30 39 1
Haematemesis 22 5 9 0 20 7 12 1
Rectal haemorrhage 52 2 4 0 75 5 13 0
Melena 58 2 4 0 75 5 8 0
Haemorrhagic oesophageal 3 3 3 0 4 2 4 0
ulceration
Oral haemorrhage 2 0 0 0 5 0 1 0

a Table is based on World Health Organization system of nomenclature for adverse events.
*=p <0.002; ** = p = 0.012 clopidogrel vs aspirin (other observed differences were not statistically significant: p > 0.05).

cases of thrombotic thrombocytopenic purpuracases (p = 0.012). There was 1 death (0.01%) due
were reported with either clopidogrel or aspirin.  to gastrointestinal haemorrhage in the clopidogrel
group compared with 2 (0.02%) in the aspirin

Haemorrhagic Events group. The most frequent types of gastrointestinal
haemorrhage were rectal haemorrhage and melena,
which were both more common in patients who
received aspirin than in those who received
clopidogrel.

The overall incidence of haemorrhagic events
did not differ statistically significantly between
treatment groups (9.27% in the clopidogrel group
vs9.28% in the aspirin group; p = 0.98). Overall,
there was a trend towards a lower frequency of pri-
mary intracranial haemorrhages in the clopidogrel
group compared with the aspirin group [30 (0.31%) Patients with aspirin sensitivity or intolerance,
vs40 (0.42%) cases, respectively, as judged by theor with a history of peptic ulceration were excluded
Central Validation Committee]. In the clopidogrel from CAPRIE. Nonetheless, the gastrointestinal
group, 16 (0.17%) intracranial haemorrhages weretolerability of clopidogrel was significantly better
fatal and 14 (0.15%) were nonfatal. In the aspirin than that of aspirin. Thus, gastrointestinal adverse
group, 16 (0.17%) were fatal and 24 (0.25%) wereevents were significantly more frequent in the as-
nonfatal. Other haemorrhagic deaths were also lespirin group (29.82%) than in the clopidogrel group
frequentinthe clopidogrel group than inthe aspirin (27.14%) [p < 0.001] (table 1V). Only diarrhoea
group [7 (0.07%)s 11 (0.11%), respectively]; the was reported at a significantly higher frequency in
difference was not statistically significant. patients receiving clopidogrel (4.463.36%; p <

Table 11l shows data on the incidence of gastro-0.001). The median time to onset of diarrhoea from
intestinal bleeding in the 2 treatment groups. Over-the start of treatment was 78 days in the clopidogrel
all, there was a significantly lower incidence of group and 105 days in the aspirin group, with a
gastrointestinal bleeding with clopidogrel than median duration of 10 days for clopidogrel and 5
with aspirin (p < 0.002); 0.49% of clopidogrel days for aspirin. The number of cases of severe
cases were severe, as judged by the reporting indiarrhoea was low (0.23% for clopidogrel and
vestigator, compared with 0.71% of aspirin cases,0.11% for aspirin; not statistically significant). In
and 0.74% of clopidogrel cases required contrast, dyspepsia, abdominal pain, constipation,
hospitalisation compared with 1.08% of aspirin gastritis and ulcers were all more frequent in pa-

Gastrointestinal Tolerability
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Table IV. Incidence of gastrointestinal adverse events son syndrome or erythema multiforme were re-
Event Clopidogrel Aspirin (n = 9586) ported_

(n = 9599)

ale) - severe all (%) severe Central and Peripheral Nervous

(%) (%) )

Any 27.14 2.98 29.82" 3.60 Systemn Disorders
gastrointestinal L .
adverse event These events were reported at a statistically sig-
Abdominal  5.64 0.38 7.14" 0.64 nificantly lower frequency in the clopidogrel
pain roup than in the aspirin group (22v323.8%;
Dyspepsia 5.22 0.19 6.10" 0.25 group pirin group b

= 0.05), although the overall frequencies were

Diarrhoea 4.46" 0.23 3.36 0.11

Constipation  2.38 0.08 333" 0.09 close an.d the most freq uept F:entral nervous system
Gastritis 075 008 132" 0.07 events, i.e., headache, dizziness and vertigo, were
Ulcer (gastric, 0.68 0.25 115" 0.38 reported at similar frequency (7\&7.2%, 6.2vs
duod.e)nal, 6.7%, and 2.2s2.1%, respectively).

peptic

*=p<0.01; **=p < 0.001 clopidogrel vs aspirin (other

observed differences were not statistically significant: p > 0.05). Cardiovascular Events

Overall, the cardiovascular tolerability of
tients receiving aspirin relative to patients receiv- clopidogrel was statistically significantly greater
ing clopidogrel. The number of patients experienc-than that of aspirin. Apart from efficacy outcome
ing peptic, gastric, or duodenal ulcers was 65events, cardiovascular adverse events were
(0.68%) for clopidogrel and 111 (1.15%) for aspi- slightly but significantly less frequent overall for
rin (p <0.001). patients receiving clopidogrel than for patients re-
ceiving aspirin (p = 0.002). Statistically significant
differences between the clopidogrel and aspirin
groups were observed for hypertension (43

, , . ... 5.1%; p = 0.013) and peripheral oedema (¥2
Skin and appendage disorders were signifi-) o5 b = 0.012). Heart rate and rhythm adverse

cantly more frequent in the clopidogrel group than events were overall statistically significantly more

in the aspirin group (15.81s13.08%; p < 0:901) frequentin the aspirin group than in the clopidogrel
[table V]. However, few of these were classified by group (5.0vs 4.3%; p = 0.011). However, there

the re_porting invgstiggtor as severe. Rashe; WelGere no specific heart rate and rhythm adverse
experienced by significantly more patients in the events that were experienced statistically signifi-

clopidogrel group than in the aspirin group (p < cantly more by 1 group than by the other.
0.001). Rashes appeared to occur throughout the

study period, with the median time of onset bein.g Adverse Events by Concomitant
77 days in the clopidogrel group and 103 days in
the aspirin group. The median duration of rash was
similar for the 2 treatment groups (21 days for
clopidogrelvs 25 days for aspirin), and the inci- The large number of patients enrolled in
dence of rash was independent of age, gender o€APRIE permitted statistical testing for potential
race. Pruritus was also more common in theinteractions between the study treatments and a va-
clopidogrel group (p < 0.001). There was no statis-riety of concomitant medications (ACE inhibitors,
tically significant difference in the incidence of al- antidiabetic, anticonvulsant, anti-inflammatory or
lergic reaction, which was low in both treatment antithrombotic drugs3-blockers, calcium antago-
groups (0.92vs 1.01%). No cases of epidermal nists, coronary vasodilators, cardiac glycosides,
necrolysis, necrotising dermatitis, Stevens John-diuretics, hormone therapy, estrogen, peripheral

Skin and Appendage Disorders

Medication, Demographic Factors
or Concurrent Medical Condition
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Table V. Incidence of skin and appendage disorders large proportion of the patients in CAPRIE had a
Event Clopidogrel (n = 9599)  Aspirin (n = 9586) history of hypercholesterolaemia at study entry,
all (%) severe  all (%) severe special attention was paid to cholesterol changes
0, 0, . . .

‘ 06) 06) during the study. However, laboratory monitoring
Any skin and 15.81* 0.71 13.08  0.47 e . ..
appendage showed no significant d|ffe_rences fqr any lipid pa-
disorders rameters (cholesterol, high density lipoprotein
Pruritus 3.26* 0.14 163 00 cholesterol, low density lipoprotein cholesterol or
Rash (any) 6.02* 026 461 010 triglycerides) between the 2 groups. Indeed, both
Allergic reaction 0.92 0.08 1.01 0.11

groups showed a similar decrease in mean choles-

an
o) terol levels over the course of the study.

*=p < 0.001 clopidogrel vs aspirin (other observed differences
were not statistically significant: p > 0.05).

) ) Discussion
vasodilators), demographic factors, or concurrent

medical conditions. Patients receiving anticonvul-  thare is currently a need for better antithrom-

sant medication were at greater risk of adverse, i agents for the prevention of vascular isch-
events if they received aspirin rather than ;omic events in patients with symptomatic athero-
clopidogrel (95.4590.6%; p = 0.007 for interac-  g;|er6gis. Compared with placebo, aspirin reduces
tion); no other such interactions were noted. Therey, o risk by about 259%) Although ticlopidine has

was no evidence that the incidence of adverse,gper efficacy than aspirin in those patient groups
events varied with race or bodyweight, although it (j5chaemic stroke/transient ischaemic attack, pe-
did increase slightly with age, in female partici- johera) arterial disease and angina) in which it has
pants, and in nonsmokers. However, these effeCtyeen, tested, its use is limited by frequent diarrhoea

were seen in both treatment groups. Patients whq g 45 and the rare occurrence of neutropenia
consumed alcohol regularly were at a statistically 5 thrombocytopenidl

significantly greater risk of adverse events if they CAPRIE has provided an extensive database

took aspirin rather than clopidogrel (85.883.2%; with which to assess the relative safety and toler-

p =0.001). The presence of a variety of concurrent__, .. ; . . .
medical conditions slightly increased the prob- ability of clopidogrelvsaspirin. With a sample size

bility of patient SR d tof 19 185 patients, and a mean follow-up period of
abriity of patients EXperiencing an adverse event,; 4, years (mean duration of study drug treatment
but no difference was detected for those receivin

lobid | relative to th . o %162 years), over 15 500 patient-years of expo-
clopidogrel refative o those receiving aspirin. sure were obtained for each drug. Moreover, the

broad entry criteria meant that the study population
Ofther Safety Data was representative of that normally seen in every-
day clinical practice, with the exception of the ex-
Hepatic and biliary disorders were reported with clusion of patients sensitive to, or intolerant of, as-
alow frequency in both the clopidogrel and aspirin pirin. Given the length of treatment, the severity of
groups. Liver function tests showed no clinically the underlying condition of study participants, and
significant mean changes, and the incidence of sethe fact that most patients were either middle-aged
vere hepatic enzyme increase was very low (0.03%or elderly, a high overall incidence of adverse
for clopidogrelvs0.05% for aspirin). Renal impair- events was expected. Moreover, the high reported
mentwas reported at a similar low frequency (1.9%adverse event rates indicate the thoroughness of
average) in the treatment groups, with 0.2% ofsafety data collection. During CAPRIE, a similar
cases classified as severe. Since ticlopidine, whictrequency of adverse events was observed in each
is chemically related to clopidogrel, is known to treatment group for total events (86.2836.48%),
increase cholesterol levels slightiyl and as a reflecting the favourable tolerability profile of

O Adis International Limited. All rights reserved. Drug Safety 1999 Oct; 21 (4)



Comparative Safety of Clopidogrel and Aspirin 333

clopidogrel compared with a long established drugmore primary intracranial haemorrhages and
such as aspirin. haemorrhagic deaths in the aspirin group com-
In view of the known safety profile of ticlopid- pared with the clopidogrel group, although these
ine 8] particular attention was given to the possible differences were not statistically significant. Pri-
development of haematological disorders, with pa-mary intracranial haemorrhages, as might be ex-
tients’ blood cell parameters being carefully mon- pected, were more common among patients pre-
itored. Specifically, an independent haematologistsenting with stroke.
reviewed on a blinded basis all reported cases of Data from CAPRIE are consistent with the well
abnormal neutrophil and platelet counts. Resultsdocumented gastrointestinal toxicity of aspirin. A
indicated that an excess of neutropenia and thrommeta-analysis of 9 trials that used aspirin (dose
bocytopenia did not occur with long term clop- range 75 to 325 mg/day) for prevention of arterial
idogrel therapy during the CAPRIE trial, during occlusive events reviewed data on more than 14 000
which time haematological parameters were fre-patientd!4 Results showed that compared with
guently and stringently monitored. Thus, unlike placebo, the relative risk for the occurrence of pep-
ticlopidine, there is no need for routine haem- tic ulcer bleeding in the aspirin group was 1.5. This
atological monitoring with clopidogrel in clinical value is lower than that obtained in 2 large UK
practice. Thrombotic thrombocytopenic purpura is multicentre studies, 1 of them a case-control study,
a concern with ticlopidine usé?13 However, as  which found relative risks of hospitalisation for
reported, there were no such cases among clopibleeding peptic ulcer of 3l%! and 3.9'6! respec-
dogrel treated patients in CAPRIE. tively, for those taking aspirin 300 mg/day. Weil et
Overall, clopidogrel caused fewer gastrointesti-al.[18] also studied aspirin doses of 75 mg/day and
nal adverse events than aspirin, as reflected in thd50 mg/day and found odds ratios of 2.3 and 3.2,
statistically significantly lower frequencies of ab- respectively. The difference in magnitude of the
dominal pain, dyspepsia, constipation, gastritis orrelative risk between the meta-analysis and the
ulcers in the clopidogrel group. Moreover, since multicentre studies may reflect the fact that the tri-
patients with a history of aspirin sensitivity or in- als in the meta-analysis did not include patients
tolerance were also excluded from the study, thiswith a history of ulcer.
is likely to have produced a more favourable toler-  Aspirin has an ulcerogenic effect, which occurs
ability profile for aspirin than that which would be both through direct contact of ingested aspirin with
obtained in a completely unselected population.the gastric mucosa and through its ability to reduce
Although diarrhoea was significantly more fre- levels of gastric prostaglandin.Bwvhich has cyto-
guent in those receiving clopidogrel (4/53.4%), protective propertieB’! In addition, it increases
thisincidence is substantially lower thanthe 20.7%the propensity of any gastrointestinal lesion to
reported with long term ticlopidine treatmeit. bleed, through impaired homeostasis. The anti-
Adverse events of bleeding are sometimes replatelet activity of aspirin appears to be mediated
ported during antiplatelet therapy, as would be ex-through irreversible inactivation of the synthesis of
pected from the pharmacology of these com-platelet thromboxane A8l a potent inducer of
pounds. In CAPRIE, the overall incidence of platelet aggregation. In contrast, clopidogrel does
haemorrhagic events did not differ significantly not cause gastric mucosal injury through direct ex-
between treatment groups. However, the frequencyosure and does not affect prostaglandinpio-
of gastrointestinal haemorrhage was significantlyduction. Moreover, clopidogrel is an ADP receptor
higher in patients receiving aspirin compared with antagonist, preventing initiation of intracellular
patients receiving clopidogrel, despite the exclu-signalling and expression of the glycoprotein
sion of patients with past or recurrent peptic ulcerllb/llla receptor and subsequent binding of fibrin-
disease from the trial. There was also a trend forogen to this receptdt?! These mechanistic differ-
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ences are likely to contribute to the superior anti-trointestinal tolerability than aspirin. Indeed, the
thrombotic activity and gastrointestinal tolerability risk of clinically relevant bleeding with clopi-
of clopidogrel over aspirin. dogrel is less than that of aspirin 325 mg/day. No
Cappelleri et al?2% analysed 36 randomised, other toxicity of concern has been demonstrated.
controlled trials of the use of aspirin for secondary The antithrombotic superiority of clopidogrel over
prevention of vascular events in high risk patients.aspirin is therefore reinforced by such a profile.
For all patients, a dose-response relationship wag hese findings further support the use of clopi-
observed for gastrointestinal symptoms and earlydogrel, an ADP receptor antagonist, for the preven-
permanent discontinuations of aspirin due to ad-tion of vascular ischaemic events (myocardial in-
verse effects. In contrast, there was no apparentarction, stroke or vascular death) in patients with

relationship between aspirin dose and the inci-a history of symptomatic atherosclerosis.

dence of gastrointestinal haemorrhage or haemor-
rhagic stroke. This finding is supported indirectly
by results from the European Stroke Prevention
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Study (ESPS-2), which compared low dose aspirinSquibb.

(25mg twice daily), dipyridamole (200mg twice
daily) or both against placebo in the secondary pre-
vention of ischaemic stroké!l Thus, in patients
receiving aspirin alone, 3.21% experienced moder-

ate to severe/fatal bleeds, compared with 1.33% of %

those in the placebo group. Although separate fig-
ures for the incidence of gastrointestinal haemor-
rhage or intracerebral haemorrhage were not re- 5
ported for ESPS-2, the data indicate that aspirin 50
mg/day is not free from haemorrhagic complica-
tions. Based on these findings, it seems unlikely

that an aspirin dosage of less than 325 mg/day >

would have reduced the frequency of gastrointes-

tinal bleeds or intracerebral haemorrhages relative 6.

to those seen in CAPRIE.

There is considerable interest in the potential 7.

benefit of combining clopidogrel with aspirin and

ongoing trials are looking at this combination in g

coronary patients. The relative efficacy and safety

of the combination may subsequently need to be 4
10.
11. Hass KW, Easton JD, Adams HP, et al. Arandomised trial com-

compared with oral glycoprotein IIb/llla receptor
antagonists.

Conclusion

The data from CAPRIE reviewed here indicate
that clopidogrel has an excellent overall safety and
tolerability profile. The benefit afforded by clopi-
dogrel in reducing vascular ischaemic events by
8.7% compared with aspirin is achieved with no ,,
evidence of excess neutropenia and with better gas-
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