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Recently, the results of the Prevention Regimen for
EFfectively avoiding Second Strokes trial (PRoFESS)

were published after they had been presented at the European
Stroke Conference in Nice, May 2008.1 It was a large
multicenter clinical trial among over 20 000 patients with a
recent (mainly �3 months) ischemic stroke that was of
noncardioembolic origin in virtually all. The trial had 2
treatment contrasts that were studied simultaneously, one on
2 antiplatelet regimens, the other on telmisartan versus
placebo.2 This comment addresses only the comparison of
aspirin (25 mg) plus extended-release dipyridamole (200 mg)
twice daily (ASA-ERDP) versus clopidogrel (75 mg) once
daily. Primary outcome was recurrent stroke and secondary
outcome the AntiPlatelet Trialists’ composite of vascular
death, nonfatal myocardial infarction, or nonfatal stroke.
Mean follow-up was 2.5 years. There were 916 recurrent
strokes (primary outcome) with ASA-ERDP versus 898 with
clopidogrel with a resulting hazard ratio (HR) of 1.01 (95%
CI, 0.92 to 1.11). In both groups, there were 1333 vascular
events (stroke, myocardial infarction, or vascular death); the
HR was 0.99 (95% CI, 0.92 to 1.07) and the corresponding
relative risk reduction (RRR) 1% (95% CI, �7% to 8%). In
the ASA-ERDP group, there were more major hemorrhages
(419) than in the clopidogrel group (365; HR, 1.15; 95% CI,
1.00 to 1.32). There was an excess of 44 intracranial hemor-
rhages with ASA-ERDP (147) as compared with clopidogrel
(103; HR, 1.42; 95% CI, 1.11 to 1.83). For the tertiary
outcome “stroke or major hemorrhage,” the HR was 1.03
(95% CI, 0.95 to 1.12). Patients on ASA-ERDP more often
discontinued their study drug early (29.1%) than patients on
clopidogrel (22.6%; 6.5% difference; 95% CI, 5.3% to 7.7%).
Headache was the adverse event leading to permanent dis-
continuation of study drug in 593 patients on ASA-ERDP,
whereas this number was 87 for clopidogrel (5.0% difference;
4.5 to 5.5%). The authors conclude that the PRoFESS trial
showed similar rates of recurrent stroke and vascular events

for the 2 treatment strategies and that the net benefit was
similar based on the composite outcome of recurrent stroke or
major hemorrhage.

Previous Trials With Antithrombotics
There is no doubt that secondary prevention with antithrom-
botic drugs is warranted after a transient ischemic attack or
minor ischemic stroke of arterial origin; the annual risk of a
new vascular event ranges between 4% and 11% per year3

and aspirin, for long considered to be the standard in
prevention, reduces that risk by only 13%.4 Thus, something
stronger is needed and several investigators were on the
search. The efficacy of oral anticoagulants was addressed in
SPIRIT (international normalized ratio, 3.0 to 4.5), WARSS
(international normalized ratio, 1.4 to 2.8), and ESPRIT
(international normalized ratio, 2.0 to 3.0),5–7 but none of the
trials found anticoagulants to be more effective than aspirin,
whereas high intensity was clearly not safe because of an
excess of major hemorrhages.5 Hence, the accompanying
editorial to the ESPRIT paper concluded that “the coffin
should remain shut” until anticoagulants with less propensity
to cause hemorrhage are found.8

There were several large trials on antiplatelet treatment;
Table 1 summarizes the treatment effects for vascular events
and major bleeding complications. Clopidogrel versus Aspi-
rin in Patients at Risk of Ischemic Events (CAPRIE) com-
pared clopidogrel in a daily dose of 75 mg with 325 mg
aspirin in patients with a nondisabling ischemic stroke and
found an RRR of 7% (95% CI, �6% to 19%).9 If the patients
who enrolled with peripheral arterial disease or myocardial
infarction were also taken into account, the treatment effect
had the same magnitude (RRR, 8.7%) and became just
statistically significant (95% CI, 0.3% to 16.5%).

MATCH compared the addition of aspirin (75 mg) to
clopidogrel (75 mg) with clopidogrel (75 mg) monotherapy
and found that aspirin and clopidogrel had an RRR of 6%
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(95% CI, �7% to 17%).10 CHARISMA also studied aspirin
and clopidogrel but took aspirin treatment as a comparator.11

In this trial with both patients with already clinically manifest
vascular disease and those with as yet only a high risk thereof
reported an RRR of 7% (95% CI, �5% to 17%). Both
MATCH and CHARISMA found more bleeding complica-
tions with aspirin and clopidogrel than with either of the
drugs alone (Table 1),10,11 nullifying the beneficial trends of
this combination with regard to vascular events.

The second European Stroke Prevention Study (ESPS-2)
found that ASA-ERDP in the same dosing regimen as used in
PRoFESS was clearly more efficacious than aspirin alone
(2�25 mg daily) with an RRR of 24% (95% CI, 10% to
35%).12,13 Because 4 earlier trials had not demonstrated this
benefit of ASA-ERDP,14 the European/Australasian Stroke
Prevention in Reversible Ischemia Trial (ESPRIT) investiga-
tors studied this treatment contrast once more and found
virtually the same RRR: 22% (95% CI, 3% to 37%).15 If the
data on all trials on the ASA-ERDP versus aspirin alone contrast
were pooled, the RRR was 18% (95% CI, 9% to 26%).15

18�7�1?
The meta-analysis on ASA-ERDP versus aspirin showed an
RRR of 18% for vascular events15 and CAPRIE found a
benefit of 7% for clopidogrel as compared with the same
standard of aspirin.9 Simple calculus suggests an RRR of
ASA-ERDP over clopidogrel of 18�7�11%. This calculus,
admittedly, is very simple and, for example, neglects the
amount of evidence for the 2 elements of the comparison. A
far more elaborate approach by means of network meta-anal-
ysis, however, estimated the benefit of ASA-ERDP over
clopidogrel to be even larger with a relative odds reduction of
16%.16 These indirect comparisons differ greatly from the
RRR of just 1% that PRoFESS found in a direct comparison

of ASA-ERDP and clopidogrel. Also, for major bleeding
complications, the data of the indirect and direct comparisons
of ASA-ERDP and clopidogrel look discrepant (Table 1, right
hand column). The first does not provide much evidence on a
different bleeding propensity of the treatments, whereas the
direct comparison shows more major bleeding complications
(RR, 1.15; 95% CI, 1.00 to 1.32) and intracerebral hemor-
rhages (RR, 1.42; 95% CI, 1.11 to 1.83) with ASA-ERDP
than with clopidogrel. How can we explain these discrepan-
cies? Should indirect comparisons be discarded, as the
PRoFESS investigators do in their “Discussion?” I believe
that is too simple. Under proper conditions, indirect compar-
isons may be useful.16 One of the most important conditions
for a reliable indirect comparison is that the patients in the
contributing trials are more or less comparable and that the
trial designs are comparable. Moreover, those trials, of
course, should have a valid design and conduct, ie, with
proper comparability of patient groups and acquisition of
information.17 Which then could have been possible expla-
nations for the unanticipated findings of PRoFESS?

The drug regimens in CAPRIE, ESPS2, ESPRIT, and
PRoFESS were largely similar (Table 1); hence, this is not the
explanation. Were the patients in the 4 key trials possibly not
comparable? Table 2 lists several characteristics of the
patients in these trials. The age and sex distributions are
largely similar, but the PRoFESS trial had less patients of
Caucasian descent; many came from Asia. PRoFESS also
randomized more patients soon after their qualifying event
(40% within 10 days) than the other trials and had a slightly
higher proportion of patients with hypertension. The overall
event rate of PRoFESS (5.6%) is intermediate between that of
ESPS-2 (9.3%) and ESPRIT (3.8); these latter 2 trials had
similar relative risk reductions despite these quite different
event rates.

Table 1. Treatment Effects of Several Antiplatelet Regimens in Recent Secondary Stroke Prevention Trials

Treatments (Daily Doses)
No. of Patients and

Patient-Years
No. of Vascular Events

and Annual Rates
Annual Risk

Difference (95% CI) RRR (95% CI)
RR (95% CI)
Major BleedsTrial Index Reference Index Reference Index Reference

CAPRIE CLO 75 mg ASA 325 mg

9599 9586 939 1021 0.50% 8.7% 0.88

17 636 17 519 5.32% 5.83% (0.01 to 1.00) (0.3 to 16.5) (0.70 to 1.12)

CAPRIE–stroke
stratum CLO 75 mg ASA 325 mg

3233 3198 433 461 0.56% 7.3%

6054 5979 7.15% 7.71% (�0.42 to 1.53) (�5.7 to 18.7)

MATCH

CLO 75 mg �

CLO 75 mg

3797 3802 445 473 0.54% 5.9% 1.96

ASA 75 mg �5362* �5349* 8.30% 8.84% (�0.57 to 1.65) (�7.1 to 17.3) (1.39 to 2.76)

CHARISMA

CLO 75 mg � ASA 75–162
mg

7802 7801 534 573 0.23% 7.1% 1.43

ASA 75–162 mg �17 582* �17 534* 3.04% 3.27% (�0.14 to 0.60) (�4.6 to 17.4) (1.20 to 1.71)

ESPS-2

ASA 50 mg �

ASA 50 mg

1650 1649 246 314 2.47% 23.5% 1.35

ER-DIP 400 mg �3054* �2984* 8.06% 10.52% (0.93 to 4.01) (9.5 to 35.2) (0.76 to 2.40)

ESPRIT

ASA 30–325 mg � ASA 30–325
mg

1363 1376 149 192 0.96% 22% 0.67

ER-DIP 400 mg† 4498 4495 3.31% 4.27% (0.15 to 1.76) (3 to 37) (0.44 to 1.03)

PRoFESS

ASA 50 mg �

CLO 75 mg

10 181 10 151 1333 1333 0.02% 1% 1.15

ER-DIP 400 mg �23 786* �23 711* 5.60% 5.62% (�0.41 to 0.44) (�7 to 8) (1.00 to 1.32)

*Estimated as follows: (no. of patients�0.5*no. of deaths)*mean follow-up (in years).
†The extended-release preparation of dipyridamole was used in 83% of dipyridamole users.
CLO indicates clopidogrel; ASA, acetylsalicylic acid; ER-dip, extended-release dipyridamole.
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To assess whether the differences between PRoFESS and
the other trials play a role in the explanation of the unantic-
ipated PRoFESS findings, subgroup analyses may help, but
as always with subgroup analyses, caution is warranted with
their interpretation. Subgroup analyses on the primary out-
come in PRoFESS, recurrent stroke, showed no differences in
the HRs according to ethnicity. There were some trends of a
higher efficacy of ASA-ERDP among nonhypertensives and
patients randomized within 10 days of onset of qualifying
stroke. The HRs for patients with large artery or small artery
disease at baseline were somewhat different with more
benefits for clopidogrel in the first group and for ASA-ERDP
in those with small vessel disease, although those differences
did not reach statistical significance. It would be of interest to
know whether the 2 drug regimens had differential effects on
the type of recurrent stroke (small or large vessel); such data,
however, were not yet reported in the current paper.

Could the PRoFESS findings be chance? The RRR for
vascular events had a 95% CI that ranged between �7 and
�8. That range neither includes the simple indirect estimate
of 11% nor the advanced indirect estimate of 16%. However,
the latter had itself a 95% CI of 3% to 27%.16 Hence, chance
is a possible explanation.

Implications
Even now that some time has passed since the first presen-
tation of the PRoFESS findings, we should not rush to
conclusions, because there are still several questions to be
answered on the interpretation of the trial. The process of
digestion of the data is not yet complete. Nevertheless, a first
consideration of the implications for the guidelines is possi-
ble. Both the American and European guidelines currently
mention ASA-ERDP and clopidogrel as recommended ap-
proaches without specifying a preference.18,19 After PRo-
FESS, I think that there is no need to change these guidelines;

actually, I find that there is more reason now to consider the
2 options as equivalent alternatives than there was before.
The future place of the preparations probably will also
depend on local economic considerations. New cost-
effectiveness analyses may help to make the proper choice.

An as yet unanswered question is whether to continue with
the original antiplatelet regimen, either ASA-ERDP or clopi-
dogrel, when a recurrent stroke occurs. This clinical dilemma
deserves it to be resolved in a clinical trial.
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