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Abstract Itis clear that antihypertensive regimens based on a low dose thiazide diuretic

are effective for the primary prevention of stroke, particularly in older patients.
In patients with diabetes mellitus who are at a higher risk of stroke, low dose
thiazide diuretics and ACE inhibitors are of benefit. In those with isolated systolic
hypertension, long-acting dihydropyridine calcium antagonists, in addition to
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low dose thiazide diuretics, have also been shown to significantly reduce stroke
risk. However, to attain sufficient lowering of blood pressure (BP) to most effec-
tively reduce the risk of stroke (i.e. to levels of 140-150/80-85mm Hg or lower
and perhaps to <140/<80mm Hg in patients with diabetes mellitus) combination
therapy will be required. Immediately following stroke BP tends to fall sponta-
neously and therapy is probably not required in the great majority of patients
during the first few days poststroke. If treatment is required shortly after this
period, agents with a slow and gentle onset of action appear to be preferable;
some preliminary data suggest that ACE inhibitors, despite lowering systemic
BP, have no significant effect on cerebral blood flow. However, there is little
clinical outcome data to clearly define the role of antihypertensive treatment in
the early poststroke period. Whether existing antihypertensive therapy should be
continued following stroke is also unclear, but such decisions may be influenced
by factors such as the actual BP level, other indications for treatment (e.g. angina
pectoris or cardiac failure) or the presence of dysphagia. There is more evidence
to suggest that, some weeks to months following stroke (particularly a minor
stroke), lower rather than higher BP is favourable, and better control of high BP
with therapy reduces stroke recurrence.

Of the many stroke risk factors so far identified, 1. Rupture of microaneurysms on small pene-
blood pressure (BP) remains one of the most im4rating arteries leading to intracerebral haemorrhage
portant modifiable influences. Until recently, at- (ICH).
tention was focused on diaSt0|iC BP (DBP) Where 2. Arteriosc|erosis and hypertensive |ipohya_
a direct linear relationship was noted with stroke|inosis of the small penetrating arteries leading to
!’ISk, even within the ‘normal’ range. S.troke nsK lacunar infarction.
increases by 46% for every 7.5mm Hg increase in
DBPIH The influence of raised systolic BP (SBP),
particularly in older individuals, is now appreci-
ated; even in the presence of a ‘normal’ or low . . :
DBP, a high SBP ispan important stroke risk factor 4. Promotion of CHD, cardiac fa'|lurt'a, Igft yen—
(see table 1). Indeed, pulse pressure (SBP minuH'CUIar hypertrophy (LVH) and atrial fibrillation
DBP), which probably reflects arterial stiffness, /€ading to cardiogenic embolism.
may be the best haemodynamic indicator of stroke It has been estimated that hypertension is asso-
risk.[2l Other factors related to BP also appear tociated with 70 to 75% of lacunar infarcts and 40 to
increase stroke risk, e.g. left ventricular hypertro-50% of atherothrombotic stroke, with possibly a
phy, left atrial size, atrial fibrillation, left ventric- weaker association between hypertension and
ular dysfunction and coronary heart disease (CHD}emboli arising from the heart. The relationship of
in general. These factors are all potentially modi-hypertension to ICH has recently been examined
fiable by lowering high BF] using modern imaging techniqu8ssuch as com-

puterised tomography and magnetic resonance

3. Atherosclerosis in the extracranial (and less
often intracranial) arteries leading to atherothrom-
botic disease and to arterial embolism.

1. Relationship of BP to Stroke Type

Because of the varying pathologies leading tOapie 1. Effect of prolonged differences in systolic blood pressure
the stroke syndrome, the strength of the associatioSBP) and diastolic blood pressure (DBP) on stroke risk

of a particular stroke type with BP may also vary. Reductionin SBP/DBP (mm Hg)  Reduction in stroke risk
High BP could contribute to stroke risk through the 95 e
following mechanisms 18/10 12
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imaging. Although hypertension remains the mostso with a-blockersl112l However, whether re-
important modifiable risk factor for ICH it may gression of LVH affects stroke rate and prognosis
not be as strong a factor as previously reported. Ain general, over and above effects of BP reduction,
history of hypertension approximately doubled the remains to be determined.

risk of ICH, a similar risk to that for ischaemic An increase in left atrial size has been associ-
stroke, however, there was a much stronger assoated with the development of atrial fibrillation and

ciation between hypertension and fatal IEH. stroke and can be reduced with various classes of
antihypertensive drugs. Regression of left atrial
2. Mechanisms Through Which size has been shown most convincingly with thia-
High BP Increases Stroke Risk zide diuretics, in contrast to smaller changes in-

duced byB-blockers, calcium antagonists, ACE
Haemorrhage as a direct consequence of highnhibitors anda-blockers!!3!

arterial pressure appears straightforward and is
consistent with the lower risk of ICH following 3. Effect of Antihypertensive Therapy
reduction of high BP. However, complications of  on Primary Stroke Prevention
hypertension, including the majority of strokes, are
atherothrombotic in nature rather than haemor- Overviews of randomised controlled trials of
rhagic. This apparent paradox is understandable b@ntihypertensive therapy on stroke incidence show
considering the effect of high BP on abnormalities that the BP reduction achieved (approximately
of vessel wall, blood flow and its constituents — 11/6mm Hg) confers a 38% reduction in risk of
Virchow's triad of factors promoting thrombosis. Stroke after 2 to 3 years of treatment. The relative
Associations between increasing BP and adverséisk reduction is similar for middle-aged and el-
effects on these factors have been reported wittflerly patients, and those with mild, moderate or
regard to, for example, endothelial cell activation/ Severe hypertensidh. This reduction represents
dysfunction, platelet activation, other haemostaticalmost full reversal of the risk associated with long
factors and leucocyte adhesi6r! In particular, ~term BP elevation, as suggested from the pro-
increasing SBP and pulse pressure have been assgpective observational studié4} and indicates
ciated with measures of endothelial cell dysfunc-that antihypertensive treatment prevents stroke
tion and monocyte adhesion, processes that may b@irectly by acting on precipitating factors rather
involved in the promotion of thrombosis and ath- than solely through reversing atherosclerosis.
erosclerosi€®! The effects of lowering high BP on
such processes have not been extensively studied, 3.1 Which Patients Benefit?
let alone the effects of different antihypertensive

treatments?! . R
Further mechanisms by which lowering BP may N9 modgrate to severe hypert(_ansmn In midde-
influence stroke include effects on regression Ofaged pa_1t|ents_. More recent studl_es have been con-
left ventricular mass. LVH on electrocardiogram QUcted n pa_tlents V\_/here_ stroke is more common,

. : . . _i.e. older patients with mild hypertensidt:22!
and echocardiography has been associated with an
increased risk of stroke, both haemorrhagic and 3.1.1 Level of BP
atherothromboti¢t® The LVH may act not only as Recent studies confirm that patients with mild
a marker of prolonged hypertension, but may alsodiastolic (DBP=100mm Hg) and combined sys-
predispose to left atrial enlargement, increased riskolic-diastolic hypertension (SBB160 and DBP
of atrial fibrillation and, hence, stroke. Regression=90mm Hg) benefit from antihypertensive ther-
of LVH occurs with many classes of antihyperten- apy. In addition, 3 studies have shown the benefit
sive drugs, most consistently with ACE inhibitors, of treating isolated systolic hypertension (SBP
calcium antagonists and thiazide diuretics, and les£160 and DBP <90 or 95mm Hg): the Systolic Hy-

Earlier clinical trials showed the benefit of treat-

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)
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pertension in the Elderly Programme (SHE#), 3.1.4 Individuals at High Risk of
Systolic Hypertension in Europe (SYST-E@#) Stroke and Vascular Disease

and Sysclc ryperenson . Criva (ovsT. , AU e e ok of st s smlr
China)?2 In the Swedish Trial in Older Patients geolp grouip :

. ) e o benefit achieved will depend on the individual’s
with hypertension (STOP) stud¥:] the majority prevailing stroke risk. This is most strongly influ-

of patients had only mild elevation of DBP but high gnced by age, the level of usual SBP, smoking hab-
SBP; the results emphasised the benefit of treatingts and the presence of atrial fibrillation, diabetes
high SBP £160mm Hg) regardless of the level of mellitus or LVH. Probability of stroke based on

DBP. these factors can be estimated from the Framing-
ham risk factor equatiol8®! For example, a man in
3.1.2 Age his mid-70s with borderline systolic hypertension

Patients below the age of 60 years have shownsBp 155 to 164mm Hg) and a history of cardio-
a similar relative reduction in stroke risk with an- vascular disease will have an estimated 16% 10-
tihypertensive therapy to those above 60 years ofyear probability of stroke, i.e. 1.6% per annum risk
age. In addition, an overview of outcome data in from stroke alone or 3.2% per annum if atrial fib-
patients aged >80 years who entered recent trial$illation is present. Antihypertensive therapy could
of antihypertensive drugs suggests that they benr€duce the risk of stroke to <1% and 2% per annum,
efit from therapy with a 34% reduction in stroke, féSPectively. _ _ _
an incidence similar to that seen in younger pa- Of course, thg benefits of antlhype.rtenswe ther-
tients?3 Initiating antihypertensive therapy in some apy are not restricted to stroke reduction but extend

tients in thei v to mid 80 b . to other cardiovascular events including CHD and,
patients in their early to mi S may be appropri-;, particular, reduction of congestive heart failure

ate given that benefits may be seen within 2 years,cyg) Therefore, overall cardiovascular risk must
be taken into account as well as stroke risk. It has

. ) . been considered appropriate to start antihyperten-
Compared with patients who do not have dlabe'sive therapy if cardiovascular risks exceed 2% per

tes mellitus, those with diabetes mellitus have at, ..+ (which can be estimated simply from the
least a 2-fold higher risk of stroke and enjoy a sim- New Zealand risk tablégl). On this basis, most
ilar relative benefit from antihypertensive therapy men over 60 years of age and women over 70 years
and hence a higher absolute benBfitLow dose  with mild hypertension (e.g. BP 160/95mm Hg)
chlorthalidone in the SHEP stu@$! reduced the would require treatment. Because stroke and car-
relative risk of cardiovascular events by a similar diovascular risk is directly related to BP across the
degree (34%) in patients with or without diabetes normal to high range, some patients with *high nor-
mellitus, although strokes were reduced nonsignif-mal’ SBP, i.e. 140 to 159mm Hg, may be at suffi-
icantly in patients with diabetes mellitus by 22% Cientrisk to justify treatment. This will include in-
[relative risk reduction (RR) 0.78, 95% confidence dividuals with evidence of cardiovascular disease,

interval (Cl) 0.45 to 1.34]. The wide Cls are prob- target organ damage or those who have a cardio-
vascular event rate2% per annum. Clearly from

ith diab I ed. | iddl d'[he above discussion this will include most men
with diabetes mellitus recruited. In a middle-aged 5,4 many women over aged 70 years with SBP

population, the UK Prospective Diabetes Sty -149mm Hg whose cardiovascular event rate will
showed thatgood BP control (<150/85mm Hg) wasexceed 2% per annum. To provide a balance be-
associated with a significant 44% reduction in tween reducing stroke and cardiovascular risk and
stroke events compared with less tight control (aovermedication of the older population, factors
difference of 10/5mm Hg between groups). such as the following will need to be considered:

3.1.3 Patients with Diabetes Mellitus

ably a result of the smaller number of individuals

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)
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. ensuring ‘usual BP’ is recorded by taking mul- Table Ill. Examples of lifestyle changes shown to reduce blood
tipIe measurements on several occasions or bvpressure and their approximate effect in hypertensive patients

using ambulatory BP recording Lifestyle changes ggi‘/‘;g";(‘;m o)
. tak!ng account of standing BPs if lower than Bodyweight reduction of 1kg o

S|tt|ng BPs Salt reduction of 50 mmol/day 5/3
« the general condition and life expectancy of the increased fruit and vegetable 713

patient consumptions from 2 to 7 portions a day

« the wishes of the patient igr:qki)r;c exercise daily for approximately 5/3

¢ nondrug or IifeSter changes that can be insti- DBP = diastolic blood pressure; SBP = systolic blood pressure.
tuted, at least initially, rather than drug therapy.
That the majority of strokes occur in people
aged over 65 years with ‘normal’ BP emphasisesdetailed in table Ill. Such approaches can be used
the need for lowering BP across the population, oron their own in patients with high normal BP or
at least a reduction in the age associated rise in BPborderline hypertension with low levels of cardio-
Itis very likely that lifestyle changes involving diet vascular risk or combined with drug therapy in

and physical exercise with accompanying reduc-those at higher risk.

tions in the prevalence of being overweight would

contribute greatly to this goal.
A summary of BP and age thresholds for con- prevention of stroke comes from trials considering
sidering antihypertensive therapy is shown in tablethe efficacy of thiazide diureticg3-blockers and

3.2 What Antihypertensive Therapy

Should be Used?

Of the several classes of antihypertensive drugs
available, most direct evidence for the primary

calcium antagonists.

3.2.1 Thiazide Diuretics
The recent use of low dose thiazide diuretics,
particularly in older patients, has resulted in re-

Several nondrug therapies or |ife5ty|e ap- ductions in the relative risk of stroke, CHF, CHD
proaches have been shown to lower BP in those a@nd total mortality*?! When results from trials in

most risk of stroke, i.e. older individuak$:291 The

patients aged >60 years (shown in table IV) were

effect on BP of several of these approaches ar€ombined, low dose thiazide therapy reduced

Table 1l. Who to treat: blood pressure and age thresholds for
considering introducing antihypertensive therapy (high risk = car-
diovascular event risk 22% per annum)

Threshold

Treatment decision

SBP 2160mm Hg
SBP 140-159mm Hg

DBP 290mm Hg
Age <80 years
Age >80 years

Yes

Yes, if high risk including patients
with diabetes mellitus or vascular
disease (e.g. myocardial infarction,
peripheral vascular disease)

Yes, if >60 years or high risk

Yes

Yes, if ‘biologically fit' (e.g. no known
coexisting diseases likely to lead to
death within 2 years) and able to
comply with and tolerate therapy
(e.g. without precipitating
symptomatic orthostatic hypotension)

DBP = diastolic blood pressure; SBP = systolic blood pressure.

0 Adis International Limited. All rights reserved.

stroke events by 39981

3.2.2 B-Blockers

Inthe Medical Research Council (MRC) elderly
trial, Hypertension in Elderly Persons Trial and the
STOP study, regimens were based [®blocker
therapy, although in the latter 2 trials >50% of the
elderly participants received combined thiazide/
B-blocker treatment. Analysis of the effects [®f
blockers on stroke and cardiovascular end-points
in elderly patients is therefore heavily influenced
by the results of the MRC elderly trial which
showed no significant reduction in stroke, coro-
nary or all cardiovascular events. The outcome of
these trials on stroke and cardiovascular events is
shown in table V. These results are balanced by
other studies showing benefits@blocker—based

Drugs 1999 Oct; 58 (4)
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Table IV. Antihypertensive trials using low dose thiazide diuretics in older patients (>60 years): effect on stroke and cardiovascular events

Study Year Treatment FU n Reduction in

(years) SBP DBP all stroke p-value  CVevents p-value

(mmHg) (mmHg) (%) (%)
EWPHEN® 1985  HCTZ 25mg + 45 416 21 7 43 0.15 38 0.023
triamterene

SHEP[ 1991  Chlorthalidone 12.5mg 4.5 2365 11 5 38 0.0003 32 <0.05
MRC 1992  HCTZ 25mg + 5.8 1081 16 7 31 0.04 35 0.0005
Elderly!e] amiloride 2.5mg

CV = cardiovascular; DBP = diastolic blood pressure; EWPHE = European Working Party on High blood pressure in the Elderly; FU =
follow-up; HCTZ = hydrochlorothiazide; MRC = Medical Research Council; n = number of patients receiving active treatment; SBP = systolic
blood pressure; SHEP = Systolic Hypertension in the Elderly Programme.

regimens such that overal-blockers are esti- 3.2.4 Comparison of B-Blockers, Thiazide Diuretics

mated to reduce stroke risk by 25 to 2%, and Dihydropyridine Calcium Antagonists
In patients treated with diuretic-based therapy

3.2.3 Calcium Antagonists there is an approximately 13% (nonsignificant)

Three placebo-controlled clinical outcome stud- /ower stroke risk compared with those using a
ies conducted in patients >60 years of age who re8-blocker—based regimétl. Although there is in-
ceived long-acting dihydropyridine calcium antag- sufficient evidence to dgflmtely Con.clude th@xt '
onists have been published. Both SYST2and blockers are less effective at reducing stroke risk
SYST-Chin&? enrolled patients with isolated sys- than thiazide diuretics, in contrast to the effects of
tolic hypertension, and the Shanghai Trial of thiazides, they did not reduce CHD and total mor-
Nifedipine in the Eloierly (STONEF enrolled pa- tality, as illustrated in table VII. The differences

tients with bined h tensi SBP >160 between the drugs appears more marked in older
lents with combined hypertension ( MM ihan younger patients with hypertension (see table

Hg and DBP >96mm Hg); all studies showed sig- /|y "Many authors and hypertension manage-
nificant relative reductions in stroke events as yant committees no longer recommegtilocker—
shown in table VI. However, as the STONE study pased therapy as first-line antihypertensive treat-
was single blind with allocation to nifedipine or ment in elderly patient8-33 Reasons suggested
placebo in an alternate fashion, less weight shouldgr the poor performance di-blockers in older

be attached to these results compared with resultpatients include their weak antihypertensive effect
from the other studies which were both double-which may be related to their adverse haemodyna-
blind and randomised in design. mic profile in elderly patients with hypertension,

Table V. Antihypertensive trials using B-blockers in older patients (>60 years): effect on stroke and cardiovascular events

Study Year Treatment FU n Reduction in
(years) SBP DBP all stroke p-value  CV events p-value
(mm HG) (mm Hg) (%) (%)
Coope & 1986 Atenolol 100mg 4.4 419 16 10 42 0.03 Nil nd
Warrenderl*612
STOP[Sl 1991 B-Blocker + HCTZ 2 812 19.5 8.1 47 0.008 40 0.003
25mg + amiloride
2-5mg
MRC Elderly'8 1992  Atenolol 50mg 5.8 1102 14 7 18 ns 4 ns

a Many subjects were taking -blockers and a thiazide diuretic.

CV = cardiovacular; DBP = diastolic blood pressure; FU = follow-up; HCTZ = hydrochlorothiazide; MRC = Medical Research Council; n =
number of patients receiving active treatment; nd = no data available; ns = not significant; SBP = systolic blood pressure; STOP = Swedish
Trial in Older Patients with Hypertension.

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)
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Table VI. Antihypertensive trials using dihydropyridine calcium antagonists in older patients (>60 years): effect on stroke and cardiac events

Study Year Treatment FU n Reduction in
(years) SBP DBP all stroke p-value cardiac p-value
(mmHG) (mmHg) (%) events (%)
SYST-Eurl?0l 1997 Nitrendipine 2 2398  10.1 45 42 0.003 26 0.03
SYST-Chinal?l 1998 Nitrendipine 3 1253 8.0 3.2 38 0.01 37 0.09
STONER 1996  Nifedipine 25 891 9.3 55 57 0.003 60 0.0001

sustained release

DBP = diastolic blood pressure; FU = follow-up; n = number of patients receiving active treatment; SBP = systolic blood pressure; STONE
= Shanghai Trial of Nifedipine in the Elderly; SYST-China = Systolic Hypertension in China; SYST-Eur = Systolic Hypertension in Europe.

i.e. maintenance of increased peripheral resistancports suggest ACE inhibitors may prevent more
along with a low cardiac output. Even after allow- cardiovascular events, particularly myocardial in-
ance for differences in BP, thiazide diuretics ap-farction, than dihydropyridine calcium antago-
pear to be more effective th@blockers18 How-  nistsB738l

ever, B-Blockers do remain of benefit following 3.2.5 Other Classes of Antihypertensive Drugs
myocardial infarctiori3! There is little evidence of the effects of other
On indirect comparison long-acting dihydro- classes of antihypertensive treatment, including
pyridine calcium antagonists (table VI) and thia- ACE inhibitors,a-blockers and angiotensin Il re-
zide diuretics (table 1V) appear to have similar ef- ceptor antagonists, on stroke prevention. Their use
ficacy in reducing stroke risk. A comparison of the will be dictated by other considerations such as the
effects of an intermediate-acting dihydropyridine, presence of CHF in the case of ACE inhibitors, and
isradipine, and hydrochlorothiazide on carotid ar-also the necessity to use combined therapy in many
tery intima media thickness (a surrogate measurdatients to lower BPs to target levels, e.g. the com-
of atherosclerosis) reported similar progression inPination of thiazide plus ACE inhibitor or angio-
both treatment groups but a higher incidence oft€nsin Il antagonists.
major cardiovascular events in those taking the cal- 3.2 6 Recommendations for Primary
cium antagonis® Other studies have suggested  Stroke Prevention
that short-acting calcium antagonists such as nifed- Overall, an antihypertensive regimen based on
ipine may be associated with an increased risk ofOW dose thiazide diuretics or particularly in those
coronary event89 In patients with hypertension with isolated systolic hypertension, long-acting

who have type 2 diabetes mellitus, preliminary re_dihy(:_iro_pyridine calcium antagonis_ts in addition
to thiazides, would seem appropriate to prevent

stroke in the group most at risk, the elderly. In
Table VIIl. Summary of overviews comparing trials of thiazide patients with diabetes mellitus who are hyperten-
diuretics and B-blockers in patients with hypertension: odds ratios sive, an ACE inhibitor or low dose thiazide diuretic

(OR) for cardiovascular (CV) and coronary heart disease (CHD) . .
events and mortality from stroke, CV disease and all causes!3! appear at present to be the first-line druQS of

Thiazide diuretics B-Blockers choicel®l
OR (95% Cl) OR (95% Cl) 3.2.7 Target BP
a - -

lwasie  osr0s0so  omdsizs _ IntheHypertension Optimal Treatment (HOT)
CHD 0.74 (0.64-0.85) 1.01 (0.80-1.29) study[®? stroke risk was lowest when SBP was
CV mortality 0.75 (0.64-0.87) 0.98 (0.78-1.23) reduced to 142mm Hg and DBP to below 80mm
All mortality 0.86 (0.77-0.96) 1.05 (0.88-1.25) Hg, and cardiovascular mortality was lowest at a
a Fatal and nonfatal strokes and transient ischaemic attack. BP of 139/87mm Hg. Therefore, it would seem
Cl = confidence interval. reasonable to aim for a treated SBP of <150mm Hg

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)
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Table VIII. Risk reduction given by odds ratios (OR) with 95% confidence intervals (Cls) for stroke, coronary heart disease (CHD) and total
mortality in overviews of all randomised placebo-controlled antihypertensive trials using low dose thiazide diuretics and 3-blockers and for

those conducted in the elderly (>60 years) (adapted from Psaty et al*¥! and Messerli et al.[31)

Patient group

Stroke
OR (95% ClI)

CHD
OR (95% Cl)

Total mortality
OR (95% ClI)

Low dose thiazide diuretics All 0.64 (0.53-0.77) 0.71 (0.59-0.85) 0.87 (0.77-0.99)
Thiazide diuretics Elderly 0.61 (0.51-0.72) 0.74 (0.64-0.84) 0.86 (0.77-0.96)
-Blockers All 0.71 (0.59-0.86) 0.93 (0.71-1.09) 0.94 (0.83-1.08)
B-Blockers Elderly 0.75 (0.57-0.98) 1.01 (0.80-1.29) 1.05 (0.88-1.25)

and DBP of <90mm Hg in all patients with hyper- 4.2 Effect of Anfihypertensive Therapy
tension. In patients with diabetes mellitus and oth-  on Stroke Recurrence
ers at particularly high cardiovascular risk, tighter
BP control may be desirable. Five studies have considered the effect of anti-
hypertensive therapy on stroke recurrence in pa-
tients with a remote history of strok&:5% Three
of these studid¥’-49 individually did not show a
Patients at the highest risk of stroke include significant reduction in stroke risk although a meta-
those with a history of cardiovascular disease, paranalysis of all 5 studies showed a significant 28%
ticularly previous stroke where recurrence ratesreduction in further strokes (RR 0.72,95% CI 0.61
vary from 7 to 14% in the first year to between 4 to 0.85)[51 The largest study, the Poststroke Anti-
and 7% annually thereafté¥] Clearly, patients at hypertensive Treatment Study (PATS), was con-
highest risk have the greatest potential to benefitducted in 5615 Chinese patients with minor stroke
from interventions that lower the risk. Because who were hypertensive or normotensive and re-
of intra/extracranial vascular disease, changes irceived indapamide, a thiazide diurelfi$). A mean
cerebral autoregulation and hence cerebral bloodBP fall of 5/2mm Hg was associated with a 29%
flow (CBF) in patients who have had a stroke, the reduction in stroke recurrence. Many of the pa-
relationship between BP and stroke recurrence antients enrolled in the above studies had a minor
the effect of lowering BP may differ from that seen stroke or made a good recovery and tended to have
in more healthy people. a mean age lower than that expected. The effect of
antihypertensive therapy in older patients with more
extensive cerebrovascular disease is less clear. For
example, concern has been raised about lowering
Most, but not all, studies in patients with a his- BP and its effect on CBF and cerebral ischaemiain
tory of stroke suggest that higher BP is associatedpatients with severe carotid artery stenosis.
with stroke recurrencé-43 rie et all#4! have re- Based mainly on the results of the PATS study, it
ported a U-shaped relationship of stroke recur-appears likely that antihypertensive therapy started
rence with DBP with the optimal DBP being 80 to weeks to months following stroke onset can reduce
85mm Hg. However, in the UK Transient Isch- stroke incidence in patients who are making a good
aemic Attack (TIA) Study that included almost recovery but have persistently high BP. As in the
2500 patients with TIA or minor stroke, there was primary prevention of stroke, thiazide diuretics
a direct continuous relationship between both SBPmay be suitable as the initial first choice for many
and DBP and risk of further stroke, such that a re-patients during the chronic phase of secondary
duction in SBP of 12mm Hg or DBP of 5mm Hg stroke prevention. A greater degree of certainty
was associated with a 34% reduction in strokeabout the benefits of such therapy in patients with
risk.[45] a history of stroke, and determination of the levels

4. Secondary Prevention of Stroke

4.1 Relationship of BP to Stroke Recurrence

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)
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of BP at which to intervene will have to await the 48 hours) has been associated with poorer out-
results of further trials such as the Perindopril Pro-comes compared with placebo-treated groups. In
tection Against Recurrent Stroke Study (PROG-the recent National Institutes of Neurological Dis-
RESS)52 This study is examining the effect of an orders and Stroke thrombolysis trial with alteplase
ACE inhibitor and thiazide diuretic primarily on (rtPA), use of antihypertensive therapy by either
stroke recurrence and secondarily on other cardioactive or placebo groups was not associated with a

vascular events. better outcomé&3!
4.3 When to Start Antihypertensive 4.6 Effects of Therapy on CBF
Therapy Following Stroke Following Stroke

The discussion in section 4.2 considered anti- Use of ACE inhibitors in the first week follow-
hypertensive treatment in the ‘chronic’ phase ofing ischaemic stroke, either as a single dose or on
stroke. Whether to intervene with antihypertensive@ regular basis has been shown to lower systemic
therapy in the early poststroke phase, and at whaBP butnot to reduce CBE*55IHowever, this may
stage, is unclear. There is evidence of a U-shapedot apply to other drugs such as dihydropyridine
relationship between BP immediately following calcium antagonisé! or cerebrovascular vasodi-
stroke and short term outcorff8] such that high lators such as hydralazine, sodium nitroprusside or
SBP (>160mm Hd}4 and low SBP (<140mm Hg) nitratesl®”681 B-Blockers and labetalol may have

are associated with higher mortality. less effect on reducing CBF 68l
4.4 Potential Risks and Benefits of Lowering 4.7 Continuing or Stopping
BP in the Early Poststroke Period Antihypertensive Therapy Following Stroke

There have been many case reports of neurolog- 1 €re are very little data on the effects of con-
ical deterioration following administration of anti- tnuing antihypertensive therapy in those already

hypertensive therapy in patients who have had d"€ated prior to their stroke compared with giving
stroke, usually as a result of large BP fdffss8l O treatment or starting therapy. In a preliminary

Even moderate reduction in systemic BP may lead €PO't, 24-hour BP changes over the first week
to falls in CBF if cerebral autoregulation is im- were found to differ little whether therapy was con-

paired as has been suggested following stféRe. tinued orstopped followipg stroke onset compared
Under such circumstances reduced cerebral perith those patients receiving no theralf$l. Only

fusion may lead to further ischaemic damage, parntroducing therapy (a thiazide diuretic) led to a
ticularly to the potentially salvageable penumbral 97€ater fall in systemic BP. Furthermore, in the
region surrounding the infarct. In contrast, mainte- €1y Stroke period orthostatic BP falls were found

nance of high BP may promote further oedema and® be infrequent in patients taking antihypertensive
haemorrhage. therapy and similar to those not receiving such

treatment?’®

The above considerations suggest that continu-
ing certain classes of low dose antihypertensive
therapy poststroke in the absence of a low BP may

High BP immediately following stroke is be better tolerated than initiating therapy in pre-
common but tends to fall spontaneously over theviously untreated patients. In clinical practice
ensuing 7 to 14 day885% Use of drugs with an many doctors still continue antihypertensive ther-
antihypertensive action, such gslockersl®9 di-  apy following stroke, and the potentially danger-
hydropyridine calcium antagoniéd and ion chan-  ous practice of routinely introducing treatment im-
nel blockerd?? in the early stroke period (within mediately following stroke in those with mild to

4.5 Studies of BP Lowering in the
Early Stroke Period

0 Adis International Limited. All rights reserved. Drugs 1999 Oct; 58 (4)



672 Fotherby & Panayiotou

moderate elevation of BP also occlifS. The evidence to support the use of such therapy during
Cochrane Collaboration is currently reviewing the this time, although some opinion suggests that sus-
data concerning the management of BP in the acutéained high BP in patients with uncomplicated
stroke period. To decide on best practice a control-cerebral haemorrhage should be treated cautiously
led outcome study is required. to prevent re-bleeding and vasogenic oedéffla.

4.8 Recommendations for Managing High 5. Conclusion

BP in the Early Poststroke Period . . .
v There is now good trial evidence for the use of

In the absence of relevant trial data only antihypertensive therapy in the primary prevention
opinion-based recommendations on circumstanof stroke not only in patients with moderate to
tial evidence can be given. As BP tends to declinesevere hypertension, but also in those with mild
spontaneously in the first 7 to 10 days following hypertension. Despite this, the older population
stroke it would appear reasonable not to start antiwho are most at risk of stroke, have the highest
hypertensive therapy during this time in most pa-prevalence of hypertension and therefore the most
tients. Therapy could be gradually introduced afterto gain, are often inadequately treated or not even
the immediate poststroke period on the basis of BRdentified as having hypertensidfi! It is possible
measurements and the patient’s condition if BPto identify a group of patients at high risk of stroke
remains high. who would benefit from ‘aggressive’ BP lowering

Whether to continue previous antihypertensiveto target BP levels not often attained at present. For
therapy is unclear but can be guided by the clinicalthe secondary prevention of stroke, there is less
situation including factors such as level of BP, re- conclusive evidence of the patient groups that ben-
guirement for control of angina pectoris or CHF, efit most from treatment, and at what BP levels and
and ease of drug administration in the presence ofyvhen treatment should be started. The available
for example, dysphagia or reduced consciousnesgvidence suggests that many stroke patients with
level. hypertension, particularly those who have had a

Indications for administering antihypertensive minor stroke, will benefit from antihypertensive
therapy in the immediate poststroke period are sugtherapy introduced some weeks after stroke onset.
gested in table IX. In the absence of firm or com-

pelling indications (table I1X, point A) there is little References
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