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Summary
Background—The treatment of ischaemic stroke with neuroprotective drugs has been
unsuccessful, and whether these compounds can be used to reduce disability after recurrent stroke
is unknown. The putative neuroprotective effects of antiplatelet compounds and the angiotensin II
receptor antagonist telmisartan were investigated in the Prevention Regimen for Effectively Avoiding
Second Strokes (PRoFESS) trial.

Methods—Patients who had had an ischaemic stroke were randomly assigned in a two by two
factorial design to receive either 25 mg aspirin (ASA) and 200 mg extended-release dipyridamole
(ER-DP) twice a day or 75 mg clopidogrel once a day, and either 80 mg telmisartan or placebo once
per day. The predefined endpoints for this substudy were disability after a recurrent stroke, assessed
with the modified Rankin scale (mRS) and Barthel index at 3 months, and cognitive function, assessed
with the mini-mental state examination (MMSE) score at 4 weeks after randomisation and at the
penultimate visit. Analysis was by intention to treat. The study was registered with
ClinicalTrials.gov, number NTC00153062.

Findings—20 332 patients (mean age 66 years) were randomised and followed-up for a median of
2·4 years. Recurrent strokes occurred in 916 (9%) patients randomly assigned to ASA with ER-DP
and 898 (9%) patients randomly assigned to clopidogrel; 880 (9%) patients randomly assigned to
telmisartan and 934 (9%) patients given placebo had recurrent strokes. mRS scores were not
statistically different in patients with recurrent stroke who were treated with ASA and ER-DP versus
clopidogrel (p=0·38), or with telmisartan versus placebo (p=0·61). There was no significant
difference in the proportion of patients with recurrent stroke with a good outcome, as measured with
the Barthel index, across all treatment groups. Additionally, there was no significant difference in
the median MMSE scores, the percentage of patients with an MMSE score of 24 points or less, the
percentage of patients with a drop in MMSE score of 3 points or more between 1 month and the
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penultimate visit, and the number of patients with dementia among the treatment groups. There were
no significant differences in the proportion of patients with cognitive impairment or dementia among
the treatment groups.

Interpretation—Disability due to recurrent stroke and cognitive decline in patients with ischaemic
stroke were not different between the two antiplatelet regimens and were not affected by the
preventive use of telmisartan.

Funding—Boehringer Ingelheim; Bayer-Schering Pharma (in selected countries);
GlaxoSmithKline (in selected countries).

Introduction
The treatment of ischaemic stroke with neuroprotective drugs has been unsuccessful,1-3

possibly because of the delay in giving these drugs after stroke. Whether neuroprotective drugs
are effective when they are given before a recurrent stroke has not been investigated in a large
sample. There are conflicting data between experiments in animals4,5 and in human beings6

that aspirin (acetylsalicylic acid, ASA) might be neuroprotective in acute ischaemic stroke.
Dipyridamole used with aspirin had neuroprotective properties in cell cultures of neurons7,8
and in models of embolic stroke in rats9 but not in a secondary prevention study in human
beings.10 There is no evidence that clopidogrel, another antiplatelet drug used to prevent stroke,
has neuroprotective properties.11 Therefore, we compared the efficacy of prophylactic
treatment with ASA and extended-release dipyridamole (ER-DP) with treatment with
clopidogrel in the reduction of disability after recurrent strokes in the Prevention Regimen for
Effectively Avoiding Second Strokes (PRoFESS) trial.

Hypertension is the most important risk factor for stroke and cerebral small vessel disease, and
antihypertensive treatment lowers the risk of first and recurrent strokes.12 Angiotensin II
receptor antagonists, such as candesartan, telmisartan, losartan, and olmesartan, can reduce the
rate of stroke in hypertensive rats and are neuroprotective in other animal models of stroke.
13-18 Therefore, we hypothesised that telmisartan, in contrast with placebo, would reduce the
disability due to recurrent strokes.

Small vessel disease is common in patients who have had a stroke, is associated with decreased
cognition, and is a marker of incipient dementia. Vascular changes and vascular risk factors
also have a role in Alzheimer's disease and vascular dementia.19-24 A meta-analysis of the
results from four placebo-controlled studies found a non-significant 20% reduction in risk of
dementia in favour of antihypertensive therapy.25-29 This was confirmed by the HYVET-COG
trial in elderly patients.30 Therefore, we also collected data on cognitive performance, which
enabled us to test the hypothesis that telmisartan could prevent or delay cognitive decline in
this population.

Methods
Patients

From September, 2003, to July, 2006, patients aged 55 years or older who had had an ischaemic
stroke in the previous 90 days were recruited to the PRoFESS trial. In addition, patients aged
between 50 and 54 years or patients who presented 90 to 120 days after the qualifying stroke
were also included, provided the patient had two of the following additional risk factors:
diabetes mellitus, hypertension, was a smoker at the time of the qualifying stroke, obesity (BMI
≥30), previous vascular disease (stroke, MI, or peripheral arterial disease), end-organ damage
(retinopathy, left-ventricular hypertrophy, or microalbuminuria), or hyperlipidaemia. Before
randomisation, patients had to be clinically and neurologically stable (ie, they were not
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deteriorating or did not have a progressive stroke or other condition). Exclusion criteria and
further details of the study design are reported elsewhere.31

All patients who were randomised provided written informed consent, and the confidentiality
of their data is protected in accordance with the International Conference on Harmonisation
guidelines.

Procedures
We used a two by two factorial design to randomly assign patients via a central telephone
randomisation to the fixed combination of low-dose (25 mg) ASA and 200 mg ER-DP given
twice daily or 75 mg clopidogrel given once daily in patients with recent ischaemic stroke. In
a second, simultaneous randomisation, 80 mg telmisartan given once daily was compared with
placebo in the presence of background antihypertensive treatment in patients who had recent
ischaemic stroke. Patients were evaluated at discharge from hospital at 1 week, and then at 1,
3, and 6 months, and every 6 months thereafter. The minimum expected follow-up was 18
months. The trial was initially designed to compare clopidogrel and ASA with ER-DP and
ASA. The design was modified after 2027 patients had been enrolled to compare clopidogrel
only with ER-DP and ASA, after publication of the Management of Atherothrombosis with
Clopidogrel in High-Risk Patients with Recent Transient Ischaemic Attack or Ischaemic Stroke
(MATCH) trial results. The MATCH investigators showed that the addition of ASA to
clopidogrel in patients who presented with transient ischaemic attack or minor stroke provided
little additional benefit but significantly increased the risk of bleeding.32 The primary endpoint
of both arms of the PRoFESS trial was time to any type of recurrent stroke. The most important
secondary outcome was time to first occurrence of a composite of vascular events (stroke,
myocardial infarction [MI], and vascular death). The results of these endpoints are reported
elsewhere.33,34

Functional outcome was evaluated with the modified Rankin scale (mRS)35 3 months after a
recurrent stroke. The Barthel index36 score was recorded 3 months after recurrent stroke. The
mRS is a global disability scale, ranging from 0 (no disability) to 5 (patients are bed bound
and require constant care) and 6 (dead). The Barthel index measures activities of daily living,
with scores ranging from 0 (complete dependence) to 100 (independence). When patients were
unable to attend a follow-up visit, scores were assigned by telephone assessment. For patients
with severe aphasia, responses were obtained through a proxy or the treating physician.

Cognitive function was evaluated in all patients with the mini-mental state examination
(MMSE).37 Scores range from 0 to 30, with lower scores indicative of a greater degree of
cognitive impairment. The mean MMSE score for cognitively intact patients is 27·6 points; a
score of 24 points or lower indicates some degree of cognitive impairment.38 The MMSE has
been validated in several languages, including most of the primary languages spoken in all the
countries in which the PRoFESS trial was run. The MMSE was done 1 month after
randomisation, at 2 years, and at the penultimate visit. For patients who were in the study for
less than 2 years, the final examination was at the penultimate visit. We also analysed how
many patients had a decrease in MMSE score of 3 points or more, how many patients were
cognitively impaired (MMSE <24) at the end of the study, and how many patients developed
dementia during the trial, as assessed by clinical impression.

Statistical analysis
To compare antiplatelet drugs, we used a superiority approach, with a planned test of non-
inferiority as a precursor; to compare telmisartan with placebo, a straightforward superiority
assumption was used. All endpoints reported here were prespecified, with the exception of the
statistical test for the 3-month post-stroke mRS, which was a post-hoc analysis. The mRS scores
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were analysed by treatment group with a non-parametric analog of the one-way ANOVA with
arbitrary scores.39 Actual mRS scores were used in the test. We also dichotomised the mRS
scores into 0–2 points and 3–5 points; the latter group was dependent and had poor outcome
in functional capacity. The Barthel index was also dichotomised: 0–90 points (poor outcome)
and 95–100 points (good outcome). The number of patients who had recurrent stroke (fatal or
non-fatal) was used as the denominator to calculate percentages for mRS and Barthel index
categories. Patients who died were assigned an mRS score of 6 points and a Barthel index score
of 0. Cognitive impairment was defined as an MMSE score of 24 points or less. The
denominator used to calculate the proportion of patients with cognitive impairment was the
number of non-missing values at each assessment time window. All analyses that compared
the treatment groups (ASA and ER-DP vs clopidogrel and telmisartan vs placebo) with respect
to these dichotomised outcomes were done with the χ2 test.

On the basis of the data from the main study, a prognostic model for recurrent stroke was
developed from the combination of the baseline characteristics for five selected risk scores
(Framingham, SPI-II, Essen, NOMASS-7, NOMAS global vascular risk) in a Cox regression
model. The final model included all statistically significant predictors of stroke: age, sex,
physical activity, baseline systolic blood pressure, history of hypertension, diabetes, previous
myocardial infarction, atrial fibrillation, peripheral arterial disease, and stroke before the
qualifying event. The risk score for PRoFESS was calculated as the sum of the linear
combination of the above 10 variables. The weight of each variable is the corresponding
coefficient: (age–48)×0·2 (eg, add 0·2 for each year older than 48)+sex male×2+physical
activity classified as sedentary×2+(baseline systolic blood pressure–90)×0·05 (eg, add 0·05 for
each SBP unit >90 mm Hg)+history of hypertension×2+diabetes mellitus×4+previous MI×2
+atrial fibrillation×3+peripheral artery disease×3+stroke in addition to qualifying event×6.

The protocol and other study documents, such as amendments, informed consent forms, patient
information sheets, and safety reporting procedures were approved by the regulatory authority
in each participating country or region, as required, and by the appropriate independent ethics
committees or institutional review boards at the national and local site levels.

The trial is registered as ClinicalTrials.gov, number NCT00153062.

Role of funding source
The sponsor was involved in study design, collection, analysis, and interpretation of the data.
The sponsor was not involved in the decision to submit the paper for publication. All authors
had full access to all of the data and analyses and vouch for the accuracy and completeness of
the data reported. All authors were involved in the final decision to submit the manuscript.

Results
Investigators at 695 sites in 35 countries or regions randomised 20 332 patients who had had
ischaemic stroke. The baseline characteristics of the study population of the PRoFESS trial are
reported elsewhere.40 Mean age was 66·1 years (SD 8·6) and 36% (7319) of the patients were
women. The median time from the qualifying event to randomisation was 15 days, with 40%
(8133) of patients randomised within 10 days. The median time of follow-up was 2·44 years.
In accordance with the Trial of Org 10172 in Acute Stroke Treatment (TOAST) criteria,41 29%
(5805) of the qualifying strokes were due to large vessel disease, 52% (10 578) small vessel
disease, 2% (369) cardioembolism, 2% (416) to other aetiology, and 16% (3148) were of
undetermined aetiology. Concomitant vascular disease and risk factors were not different in
the various treatment groups. The most commonly used concomitant medications at
randomisation were statins (9614 [47%]), angiotensinconverting enzyme inhibitors (7519
[37%]), calciumchannel blockers (4960 [24%]), and beta blockers (4231 [21%]). Mean systolic
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blood pressure at randomisation was 144 mm Hg (SD 17) and mean diastolic blood pressure
at randomisation was 84 mm Hg (SD 11); the mean reduction in systolic BP with telmisartan
was 8·3 mm Hg at 1 month compared with 2·9 mm Hg in the placebo group (difference −5·4
mm Hg). The mean BMI was 26·8 (SD 5). The median MMSE score at 30 days after
randomisation was 28 points (IQR 26–30 points). Figure 1 shows the trial profile. There was
no significant difference in baseline risk factors, TOAST criteria, mRS score, or MMSE score
between patients who received clopidogrel, ASA with ER-DP, telmisartan, or placebo (table
1). 1814 patients had recurrent stroke: 916 patients (9%) on ASA with ER-DP and 898 patients
(9%) on clopidogrel (hazard ratio [HR] 1·01, 95% CI 0·92–1·11; p=0·78 for superiority test).
880 patients on telmisartan and 934 patients on placebo had a recurrent stroke (HR 0·95, 0·86–
1·04; p=0·23). 13% (246) of patients with recurrent stroke had more than one investigator-
determined stroke, with no difference between treatment groups. 48% (693) of mRS
assessments were done within 2 weeks of the 90-day cut-off after the first confirmed recurrent
stroke, and 80% (1150) were done within 6 months of the first confirmed recurrent stroke.
Cognitive outcome was not prospectively assessed immediately post-stroke; rather, it was
assessed at 1 month, 2 years, and at the end of the trial. 25% (500) of patients had some study
medication stopped after recurrent stroke, and 17% (309) were offall medication at the time of
recurrent stroke. There was no significant difference in primary and secondary endpoints
between patients on ASA with ER-DP or patients on clopidogrel and those on telmisartan and
placebo.32,33 The mean stroke-risk score at baseline for patients with recurrent stroke was 13·9
(SD 4·4) points for ASA with ER-DP and telmisartan; 14·1 (4·7) points for ASA with ER-DP
and placebo; 14·2 (4·6) points for clopidogrel and telmisartan; and 14·2 (4·7) points for
clopidogrel and placebo. Table 2 shows the adverse events that occurred with a frequency of
greater than 1%. The number and type of adverse events were not different among the four
treatment arms.

There was no statistically significant difference in mRS score for the 816 patients who had
recurrent stroke while they were treated with ASA and ER-DP compared with the 817 patients
who had a recurrent stroke while on clopidogrel (p=0·38). These results are shown in table 3
and figure 2. Similarly, the mRS scores were not different between stroke recurrences while
on telmisartan versus placebo (p=0·61), which is shown in table 3 and figure 3. These findings
are consistent whether the mRS score was compared as an ordinal scale or if it was
dichotomised (2 points or less vs 3 points or more).

Analogous analyses for the dichotomised Barthel index score (<95 vs ≥95) did not show any
difference in patients who had recurrent stroke by allocation to antiplatelet treatment or
telmisartan versus placebo (table 4). These results indicate that there is no difference between
ASA plus ER-DP and clopidogrel with respect to recovery from recurrent stroke. Similarly
telmisartan (alone or in addition to standard antihypertensive therapy) did not reduce functional
deficit due to recurrent stroke.

There were no statistically significant differences in MMSE scores over time between the two
antiplatelet regimens or between telmisartan and placebo. At 1 month after randomisation, the
mean MMSE score was 27·0 points for patients randomised to ASA and ER-DP or to
clopidogrel. The median MMSE score was 28·0 points at 1 month for both groups and 29 points
during the follow-up period. The corresponding scores were the same for telmisartan versus
placebo. Among the patients who had a recurrent stroke, the percentage of individuals who
were cognitively impaired (ie, MMSE score ≤24 points) at the penultimate visit was 28% (144
of 515) in the ASA with ER-DP group and 23% of patients in the clopidogrel group (p=0·06).
The proportions were 25% (127 of 500) in the telmisartan group and 25% (141 of 554) in the
placebo group, respectively (p=0·98). We have not presented the 2-year timepoint data
separately because fewer than 8000 patients (<40%) were evaluated for MMSE at 2 years, and
for many patients the 2-year time window coincided with the penultimate visit.
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Table 5 shows the treatment comparison for patients with an MMSE score of 24 points or less,
and table 6 shows the proportion of patients with a decrease in MMSE score of 3 points or
more from the first evaluation (this parameter was used in the Perindopril Protection Against
Recurrent Stroke Study [PROGRESS] trial).42

The percentage of patients deemed by the investigator to have dementia at the penultimate visit
was 426 of 8607 (5%) in the ASA with ER-DP group versus 391 of 8663 (5%) for the
clopidogrel group (p=0·18), 408 of 8624 (5%) for the telmisartan group, and 409 of 8646 (5%)
for the placebo group (p=0·99). In the subgroup of patients who had recurrent stroke, the
proportions who were deemed to have dementia at the penultimate visit were 12% (76 of 645)
and 11% (68 of 645) for the ASA with ER-DP and clopidogrel groups, respectively, and 13%
(77 of 615) and 10% (67 of 675) for the telmisartan and placebo groups, respectively. The
differences between the groups were not statistically significant (p=0·48 and p=0·14,
respectively).

Discussion
PRoFESS is the largest trial so far to investigate in a prespecified manner whether treatment
with antiplatelet drugs or angiotensin II receptor antagonists (such as telmisartan) are
neuroprotective in patients who have had recurrent stroke. The degree of functional impairment
at 3 months poststroke was similar across treatment arms. The most probable explanation is
that neither ASA with ER-DP nor clopidogrel are neuroprotective,43 despite indications from
experiments in animals that this might be the case. About half of recurrent strokes were due to
small vessel disease, which is less likely to be influenced by neuroprotective therapy. The less
probable explanation would be that both treatments are equally neuroprotective, and no
difference in functional impairment after recurrent stroke is apparent.

Our hypothesis that telmisartan would influence functional impairment after recurrent stroke
was not substantiated. In contrast with the results of most other clinical trials on neuroprotective
therapy in acute stroke, telmisartan was present in the brain when the patients had a stroke;
therefore, concerns about the therapeutic time window were not relevant. This finding
reinforces the message that caution should be used when extrapolating data from animal
experiments to human stroke. The doses of angiotensin II receptor antagonist used in animal
experiments might have been much higher than the doses used to treat hypertension in human
beings. Another problem might be that the study drug was withdrawn or temporarily
discontinued in most patients after an acute stroke, which limited the length of exposure. The
half life of ASA is 2–3 h, dipyridamole has a half life of 13 h, and telmisartan has a half life
of 20 h. Therefore, the length of exposure to telmisartan should have been enough to be
neuroprotective, even after the drug was stopped. One shortcoming of the analysis of functional
impairment after recurrent stroke is that patients were not randomised to treatment with a
presumed neuroprotective substance at the time of the recurrent stroke.

Comparisons of a subset of patients who had recurrent stroke should be done with caution
because this would not be a true comparison of randomised patients. Because the frequency of
recurrent strokes was similar on the two treatments, our analysis is unlikely to have been
affected by differences in the incidence of stroke. Of the 1715 projected patients with recurrent
stroke, the trial was adequately powered (90%) to show a clinically meaningful difference of
8% in binary endpoints (eg, difference between 50% of patients with disabling strokes as
determined by an mRS score of ≥3 points in one treatment group vs 58% in the other treatment
group). For the full sample of patients, the trial was vastly overpowered (>99%) to show a
clinically meaningful difference of 2 points in MMSE score.
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Similarly, unlike in animal experiments,44,45 we were not able to show any influence of the
different treatments on cognitive decline, as measured with the MMSE. This was also true in
the subgroup of patients who had recurrent stroke. Although the MMSE is a crude index and
can not detect minor changes in cognitive function, it is validated in many languages, and
investigators do not need extensive training to apply it. PRoFESS had a cognitive substudy
that used more sophisticated neuropsychological assessments in a subgroup of patients, the
results of which will be reported later.

Most importantly, the average length of follow-up (2·5 years) might have been too short to
show the effects of the medication on cognitive function. Trials of antihypertensive drugs with
favourable results had a longer follow-up (eg, 3·9 years for the PROGRESS trial).41 In the
Syst-Eur trial,27 the reduction in blood pressure was greater than the reduction in the present
trial. Cognitive decline was reduced by candesartan versus placebo in the Study on Cognition
and Prognosis in the Elderly (SCOPE) trial, which had a mean follow-up of 3·5 years and a
much larger difference in blood pressure reduction (systolic=20 mm Hg; diastolic=10 mm Hg)
than the reduction in the PRoFESS trial.46

The PRoFESS results are valid internally because biases and random errors were minimised
by the study design and conduct, outcome events were adjudicated in accordance with
standardised criteria and blinded to the treatment allocation, and the results for recurrent stroke
and other major vascular events are consistent with those of older studies, such as CAPRIE,
47 ESPS-2,48 and ESPRIT.49 Although the measures of disability (modified Rankin score and
Barthel index at 3 months after stroke) and, particularly, the measure of cognitive function
(MMSE at 4 weeks after randomisation and at the penultimate visit) might not be optimal, they
are reasonably valid, reliable, sensitive to important changes, and sufficiently simple and
familiar to be measured pragmatically in a large multicentre and multinational trial of this kind.
The MMSE is an appropriate measure in the context of this study. The results might not be
valid externally for patients younger than 50 years who have had a stroke due to cardiac
embolism and who are clinically unstable, because none of these types of patient were enrolled
in the trial.

In conclusion, there is no improvement in functional or cognitive outcome with ASA and ER-
DP versus clopidogrel or telmisartan versus placebo.
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Figure 1. Trial profile
ASA=acetylsalicylic acid. ER-DP=extended-release dipyridamole.
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Figure 2. Comparison of modified Rankin scale scores at baseline and 3 months for antiplatelet
treatments
Numbers for baseline modified Rankin scale scores (ASA+ER-DP/clopidogrel) are: score 0
points=99/105; score 1 point=319/315; score 2 points=234/233; score 3 points=165/159; score
4 points=99/86; scores 5 and 6 points=0/0. 3-month poststroke data are given in table 3. ASA
+ER-DP=acetylsalicylic acid with extended-release dipyridamole. p value calculated from
one-way ANOVA test.
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Figure 3. Comparison of modified Rankin scale scores at baseline and 3 months for telmisartan
versus placebo
Numbers for baseline modified Rankin scale scores (telmisartan/placebo) are score 0
points=96/108; score 1 point=312/322; score 2 points=221/246 points; score 3 points=162/162;
score 4 points=89/96; score 5 and 6 points=0/0. 3-month poststroke data are given in table 2.
p value calculated from one-way ANOVA test.
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Table 1

Baseline characteristics
ASA+ER-DP

(n=10181)
Clopidogrel
(n=10151)

Telmisartan
(n=10146)

Placebo
(n=10186)

Age (years) 66·1 (8·6) 66·2 (8·5) 66·1 (8·6) 66·2 (8·6)
Women 3653 (36%) 3657 (36%) 3619 (36%) 3691 (36%)
Previous stroke 1841 (18%) 1865 (18%) 1837 (18%) 1869 (18%)
Median time from qualifying stroke (days) 15 15 15 15
Time to randomisation
     ≤10 days 4029 (40%) 4058 (40%) 4021 (40%) 4066 (40%)
     11–30 days 2967 (29%) 2920 (29%) 2959 (29%) 2928 (28%)
     31–90 days 2825 (28%) 2791 (27%) 2785 (27%) 2831 (28%)
     >90 days 340 (3%) 358 (4%) 360 (4%) 338 (3%)
TOAST classification
     Large-artery atherosclerosis 2928 (29%) 2877 (28%) 2907 (29%) 2898 (29%)
     Cardioembolism 184 (2%) 185 (2%) 187 (2%) 182 (2%)
     Small-artery occlusion (lacunae) 5292 (52%) 5286 (52%) 5283 (52%) 5295 (52%)
     Acute stroke of other determined aetiology 202 (2%) 214 (2%) 202 (2%) 214 (2%)
     Stroke of undetermined aetiology 1568 (15%) 1580 (16%) 1560 (15%) 1588 (16%)
Modified Rankin scale score
     0 1418 (14%) 1435 (14%) 1420 (14%) 1433 (14%)
     1 3796 (37%) 3784 (37%) 3732 (37%) 3848 (38%)
     2 2536 (25%) 2545 (25%) 2555 (25%) 2526 (25%)
     3–5 2431 (24%) 2387 (24%) 2439 (24%) 2379 (23%)
MMSE (at 1 month) 27·0

(28, 4·1)
27·0

(28, 4·1)
26·9

(28, 4·2)
27·0

(28, 4·0)
MMSE categories at 1 month
     30 2738 (29%) 2731 (29%) 2720 (29%) 2749 (29%)
     29 1765 (19%) 1818 (19%) 1782 (19%) 1801 (19%)
     28 1227 (13%) 1279 (14%) 1266 (13%) 1240 (13%)
     25–27 2011 (21%) 1980 (21%) 1992 (21%) 1999 (21%)
     ≤24 1663 (18%) 1667 (18%) 1666 (18%) 1664 (18%)
Data are number (%), number (SD), or mean (median, SD), unless otherwise stated. Missing values were counted as part of the percentage calculations
for time from qualifying stroke (n=44), TOAST classification (n=16), but not for MMSE at 1 month (n=1453). ASA+ER-DP=acetylsalicylic acid plus
extended-release dipyridamole. TOAST=Trial of Org 10172 in Acute Stroke Treatment. MMSE=mini-mental state examination
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Table 2

Frequency of the most commonly reported serious adverse events
ASA+ER-DP

(n=10181)
Clopidogrel
(n=10151)

Telmisartan
(n=10146)

Placebo
(n=10186)

Total patients with serious adverse events 2749 (27%) 2724 (27%) 2812 (28%) 2661 (26%)
Cardiac disorders 470 (5%) 463 (5%) 485 (5%) 448 (4%)
     Unstable angina 119 (1%) 89 (1%) 131 (1%) 109 (1%)
     Atrial fibrillation 110 (1%) 130 (1%) 107 (1%) 101 (1%)
Gastrointestinal disorders 390 (4%) 344 (3%) 380 (4%) 354 (4%)
General disorders and administration-site
conditions

265 (3%) 222 (2%) 262 (3%) 225 (2%)

     Chest pain 107 (1%) 76 (1%) 100 (1%) 83 (1%)
Hepatobiliary disorders 86 (1%) 87 (1%) 76 (1%) 97 (1%)
Infections 584 (6%) 634 (6%) 615 (6%) 603 (6%)
     Pneumonia 202 (2%) 202 (2%) 204 (2%) 200 (2%)
     Urinary tract infection 86 (1%) 114 (1%) 102 (1%) 98 (1%)
Injury, poisoning, and procedural complications 384 (4%) 392 (4%) 391 (4%) 385 (4%)
Fall 121 (1%) 116 (1%) 101 (1%) 136 (1%)
Metabolism and nutrition
disorders

228 (2%) 200 (2%) 222 (2%) 206 (2%)

Musculoskeletal and connective tissue
disorders

216 (2%) 255 (3%) 247 (2%) 224 (2%)

Benign, malignant, and unspecified neoplasms
(including cysts and polyps)

358 (4%) 368 (4%) 358 (4%) 368 (4%)

Nervous system disorders 537 (5%) 514 (5%) 561 (6%) 490 (5%)
Psychiatric disorders 142 (1%) 101 (1%) 128 (1%) 115 (1%)
Renal and urinary disorders 194 (2%) 182 (2%) 205 (2%) 171 (2%)
Respiratory, thoracic, and mediastinal
disorders

226 (2%) 202 (2%) 228 (2%) 200 (2%)

Vascular disorders 185 (2%) 195 (2%) 202 (2%) 178 (2%)
Adverse events per system, organ, or class reported by at least 1% of patients in any group. ASA+ER-DP=acetylsalicylic acid plus extended-release
dipyridamole.
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