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Stroke represents the most devastating cardiovascular (CV) disease in Western countries, accounting forAbstract
approximately 700 000 cases per year, including 500 000 first attacks and 200 000 recurrent episodes. High
blood pressure is the most relevant, modifiable risk factor for developing stroke. Available evidence demonstra-
tes that in hypertensive patients, especially those with additional CV risk factors, organ damage, diabetes
mellitus or other clinical conditions, even small decreases in blood pressure levels are associated with large
reductions in the incidence of cerebrovascular events, mostly stroke, in a setting of primary prevention. The
benefits of blood pressure reductions, however, are not strictly proportional to stroke incidence, and it has been
postulated that the different classes of antihypertensive drugs may have specific properties for organ protection
and cerebrovascular prevention. In particular, the hypothesis of a higher cerebrovascular protection provided by
newer antihypertensive agents with respect to the conventional antihypertensive therapy is an attractive
perspective, both in primary and secondary prevention.
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1. Antihypertensive Therapy and prevention,[8] it is still unclear whether specific drug classes should
Cerebrovascular Risk be preferred.

Among effective antihypertensive strategies, ACE inhibition is
As a major cause of morbidity and mortality, ischaemic stroke reported to decrease stroke recurrence. In the PROGRESS (Per-

currently represents the third most common cause of death in indopril Protection Against Recurrent Stroke) trial, for example,
developed countries after coronary artery disease and cancer, and use of an ACE inhibitor-based therapy reduced stroke recurrence
it is expected to dramatically increase over the next 2 decades.[1] by 28% versus placebo.[9] This beneficial effect, however,
The risk of a recurrent stroke or transient ischaemic attack (TIA) achieved statistical significance only when the diuretic in-
ranges between 5% and 15% per year in the general population, dapamide was given in combination with perindopril, whereas
and it increases progressively with age and following a first perindopril alone had practically no effect on stroke recurrence.[9]

ischaemic episode.[2,3] In addition, the benefits, when presented, were associated with
significant BP reductions compared with placebo.[9] Similarly, inEffective prevention of recurrent stroke still represents a major
the high-risk population of the HOPE (Health Outcomes Preven-challenge for physicians.[4] Recent surveys have documented that
tion Evaluation) study,[10] an antihypertensive strategy based onphysicians considered stroke prevention as the most important
the ACE inhibitor ramipril significantly reduced cerebrovascularoutcome in the clinical management of hypertensive patients, both
events compared with placebo. Whether the observed larger BPat the general practitioner[5] and at the cardiologist level.[6] In this
reduction by the ACE inhibitor played a determinant role is stillsetting, the use of low-dose aspirin (acetylsalicylic acid) is sup-
debated.ported by a number of clinical studies and is consistently recom-

mended by international guidelines.[7] On the other hand, while In this view, it has been postulated that the use of a more
effective and tight blood pressure (BP) control is primarily recom- selective blockade of the renin-angiotensin system (RAS), such as
mended for reducing stroke risk in both primary and secondary that provided by angiotensin II type 1 receptor antagonists (angio-
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the primary endpoint of recurrent stroke was reduced in the
telmisartan group, the overall effect was not significantly different
from placebo (8.7% vs 9.2%; p = 0.231) [figure 1]. In particular,
more patients in the telmisartan group experienced recurrent
strokes in the first 6 months of the study (347 vs 326), but after that
timepoint, the placebo group had more strokes out to the end of the
study (533 vs 608), which was significant for the interaction (p =
0.042).

Although the reasons for these divergent trends cannot be

Table I. Blood pressure (BP) difference between telmisartan and placebo
over time

Time Systolic BP (mmHg) Diastolic BP (mmHg)

1 mo –5.4 –2.8

6 mo –4.5 –2.3

1 y –4.1 –2.1

2 y –3.6 –1.7

3 y –3.1 –1.3

Average difference –3.8 –2.0

clarified at this moment, it is likely that the large BP reduction
tensin receptor blockers [ARBs])-based therapy, may confer spe- observed in the telmisartan group as compared to placebo (table I)
cific benefits in terms of stroke prevention, even for similar BP may have played a detrimental role in high-risk patients experienc-
lowering efficacy. This hypothesis has been supported by the ing a recent stroke. Treatment could have, in fact, been started
results of the LIFE (Losartan Intervention For End-point reduction immediately after stroke. On the other hand, given the lesser
in hypertension) trial[11] for primary prevention of stroke in hyper- number of stroke recurrences in the telmisartan arm in the last 3
tensive patients with electrocardiographic evidence of left ventric- years of the study, it is reasonable to speculate that a longer
ular hypertrophy and, more recently, by the MOSES (Morbidity observation (e.g. 5 years) would have led to a significant differ-
and Mortality After Stroke, Eprosartan Compared With Ni- ence between the two Kaplan-Meier curves. Other hypotheses
trendipine for Secondary Prevention) study in patients with pre- cannot be excluded: for example, that angiotensin II could play a
vious stroke.[12] This latter study has demonstrated that while the protective role in the ischaemic area of the brain in the acute phase
ARB eprosartan produced similar BP reductions to the of stroke,[14] or that stimulation of angiotensin II subtype 2 (AT2)
dihydropiridinic calcium channel blocker (CCB) nitrendipine, the receptors by unbound angiotensin II may antagonize new angio-
primary endpoint (e.g. recurrent cerebrovascular events) was sig- genesis in the ischaemic or penumbra area.[15] In these latter two
nificantly lower in the ARB-based arm than in the CCB-based hypotheses, obviously selective blockade of the AT1 subtype
arm. receptors on the top of conventional therapy would not help. On

the other hand, it should be tested by the design of the study,
2. Recent Findings of the PROFESS Study especially if one considers the very high proportion of patients in

the two arms already receiving a blockade of the RAS by ACE
On the basis of these considerations, the PRoFESS (Prevention inhibition (28.4% vs 33.9%).

Regimen for Effectively Avoiding Second Strokes) trial was de- The placebo group also experienced more secondary outcome
signed to expand this hypothesis in a 2 × 2 factorial, comparing the events, including stroke, MI, vascular death and heart failure (table
combination of aspirin/extended-release dipyridamole to clopido- II). However, the difference was only significant for the inter-
grel and the effect of adding the ARB telmisartan to conventional action with regards to time, which paralleled the primary outcome
treatment for reducing the risk of subsequent stroke.[13] Patients
were 50 years or older and had to have had an ischaemic stroke
within the past 120 days. The primary endpoint was time to first
recurrent stroke of any type over the course of the study, and the
primary hypothesis of PRoFESS was that the ARB telmisartan
would be superior to placebo in reducing recurrent stroke and,
secondly, that telmisartan was superior than placebo in reducing
the composite outcome of recurrent stroke, myocardial infarction,
vascular death, or new or worsening heart failure.

In this large-scale, international, randomized trial involving
695 sites in 35 countries, 20 332 patients were randomized to
telmisartan (n = 10 146) or placebo (n = 10 186) and followed for
3.5 years. In addition to study medications, anywhere from 20% to
35% of patients also were taking BP lowering drugs, including
diuretics, ACE inhibitors, β-blockers, or CCBs, during the trial. At
all timepoints measured, telmisartan produced a reduction in both
systolic and diastolic BP levels versus placebo (table I). Although
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No. at risk:
Telmisartan 10 146 9667 9400 9135 6947 4457 2337 1052
Placebo 10 186 9725 9402 9148 6957 4404 2326 1045

Years since randomization

Placebo
Telmisartan

Telmisartan Placebo HR 95% CI p-Value
 880 (8.7%) 934 (9.2%) 0.95 0.86, 1.04 0.231

Fig. 1. Primary outcome: recurrent stroke. HR = hazard ratio.
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* p-Value for interaction = 0.042.
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