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Blood pressure as a prognostic factor after acute stroke
Valérie Tikhonoff , Haifeng Zhang, Tom Richart, Jan A Staessen

Stroke is the second most common cause of death worldwide and is the complication of hypertension that is most 
directly linked to blood pressure. Hypertension aff ects nearly 30% of the world’s population; therefore, reducing 
blood pressure is key for the prevention of stroke. Unlike the established role of hypertension as a risk factor for 
stroke, the prognostic importance of blood pressure in determining outcome after acute stroke is unclear. The 
acute hypertensive response occurs in more than 50% of all patients with acute stroke and is associated with poor 
prognosis. The relation between the outcome of acute stroke and blood pressure is U-shaped, with the best outcome 
at systolic blood-pressure levels ranging from about 140 to 180 mm Hg. The evidence that decreasing blood pressure 
in hypertensive patients with acute ischaemic or haemorrhagic stroke improves prognosis needs further 
confi rmation. Whether raising blood pressure to improve perfusion of ischaemic brain areas is benefi cial remains 
even more uncertain. Present guidelines for the management of blood pressure in patients with acute stroke are 
not evidence-based, but results from ongoing trials might provide more informed recommendations for the 
future. 

Introduction
Stroke is the second most common cause of death 
worldwide.1 Cerebrovascular disease caused an 
estimated 5·7 million deaths in 2005, with 87% of 
fatalities occurring in low-income or middle-income 
countries.2 Without intervention, the global number of 
deaths from stroke is expected to rise to 6·5 million by 
2015 and 7·8 million by 2030.2 Unlike the established 
benefi t of lowering blood pressure for the primary and 
secondary prevention of stroke,3 the management of 
hypertension in patients with acute stroke remains 
controversial because of the paucity of reliable evidence 
from suffi  ciently powered randomised clinical trials.4 
Concerns that need to be resolved are whether lowering 
blood pressure in patients with hypertension might 
reduce blood fl ow from collateral vessels to the 
ischaemic penumbra and lead to loss of neurons or, 
conversely, whether raising blood pressure in the 
absence of hypertension might improve the perfusion 
of ischaemic brain areas without increasing the risk of 
bleeding. 

In this Review, we discuss the emerging data that 
support management of blood pressure in patients with 
acute stroke. We fi rst outline the prevalence, underlying 
mechanisms, and prognostic value of the hypertensive 
response in acute stroke. We then review the trials 
investigating the feasibility and safety of management of 
blood pressure in patients with acute stroke. Lastly, we 
summarise present guidelines for the management of 
blood pressure in acute stroke, which are not 
evidence-based.4–6 The anticipated completion of several 
ongoing trials might lead to more fi rm recommendations 
in the future.4 

The hypertensive response
An acute hypertensive response occurs within 24 h in up 
to 80%7,8 of patients with acute stroke. This response is 
an increase of blood pressure above normal (ie, 
140 mm Hg systolic or 90 mm Hg diastolic) or above 
pre-existing levels in previously hypertensive patients. 

Prevalence
Of the 563 704 patients with acute stroke (≥20 years of 
age) who enrolled in the US National Hospital Ambulatory 
Care Survey,9 390 584 (69·3%) had systolic hypertension 
(≥140 mm Hg), 172 186 (30·5%) had diastolic hypertension 
(≥90 mm Hg), and 235 843 (41·8%) had a mean arterial 
pressure of 107 mm Hg or higher. Systolic and mean 
arterial pressure were increased in all 4245 patients with 
subarachnoid haemorrhage.9 In 17 398 patients with 
ischaemic stroke randomised in the International Stroke 
Trial,10  mean systolic blood pressure measured within 
48 h of stroke onset was 160 mm Hg, and 14 187 (81·6%) 
patients had a systolic blood pressure of 140 mm Hg 
or higher.10 In the Chinese Acute Stroke Trial,11 
15 888 (75·3%) patients with acute ischaemic stroke had 
a systolic blood pressure of 140 mm Hg or higher. In a 
Spanish observational study,12 844 patients with ischaemic 
stroke had their blood pressure measured within 24 h. 
265 (31·4%) previously hypertensive patients had a 
systolic or diastolic blood pressure of at least 160 mm Hg 
or 90 mm Hg, respectively, and 167 (19·8%) developed 
new-onset hypertension.12 

Mechanisms
The primary cause of the hypertensive response is damage 
or compression of specifi c regions in the brain that 
regulate the activity of the autonomic nervous system.4 
Pre-existing hypertension,13 diabetes mellitus,14 high 
concentrations of serum creatinine,14 and the Cushing 
refl ex (a reactive increase in blood pressure in response to 
raised intracranial pressure)15 can all exacerbate the rise 
in blood pressure. Headache,4 urine retention,4 infection,16 
and stress associated with admission to hospital can lead 
to an imbalance in the autonomic nervous system,17 
activate the sympathetic adrenomedullary pathway,16 and 
raise the concentrations of circulating catecholamines16 
and infl ammatory cytokines,12,16 all of which can contribute 
to the hypertensive response. 

Blood pressure tends to decline spontaneously without 
pharmacological intervention in the fi rst few days to 
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weeks after stroke onset.18 The change in blood pressure 
after acute stroke is also associated with the severity of 
the neurological defi cits caused by the stroke.18 A low to 
normal blood pressure after acute stroke usually indicates 
extensive brain damage or concurrent coronary artery 
heart disease.8,10 

Risk associated with the hypertensive response
The hypertensive response in patients with acute stroke 
is an independent predictor of outcome. In this section, 
we separately review the role of blood pressure at the 
onset of stroke as a predictor of outcome for patients with 
ischaemic or haemorrhagic stroke. 

Ischaemic stroke 
A quantitative overview of 32 studies included 
10 892 patients with acute stroke (onset <7 days).7 
Follow-up of patients varied substantially, from 6 days to 
6 years, although most investigators chose to measure 
outcome at discharge from hospital. In all patients, an 
increased mean arterial pressure (odds ratio [OR] 1·6; 
95% CI 1·1–2·3) and a high diastolic blood pressure (1·7; 
1·3–2·5) were associated with death. In patients with 
ischaemic stroke, the average increases in blood pressure 
associated with death or dependency were 11·7 mm Hg 
(95% CI 1·3–22·2; p=0·03) for systolic, 6·0 mm Hg 
(0·2–11·8; p=0·04) for diastolic, and 9·0 mm Hg 
(0·9–17·1; p=0·03) for mean arterial pressure.7 In the 
GENIC study (Étude du Profi l Génétique de l’Infarctus 
Cérébral),19 high systolic blood pressure on admission 
predicted a poor outcome at 10 days and 6 months, which 
was independent of baseline risk factors but not of the 
severity of the initial event. 

In some studies of ischaemic stroke,20,21 the exclusion of 
patients with a strongly increased blood pressure on 
admission weakened the association between blood 
pressure and outcome. The TOAST study (Trial of 
ORG 10172 in Acute Stroke Treatment)20 did not enrol 
patients with a mean arterial pressure above 130 mm Hg. 
Blood pressure was analysed as a continuous variable.  A 
poor outcome, assessed 90 days after the event, was a 
Glasgow outcome scale score above 2, a modifi ed Barthel 
index below 12, or death. In 1281 patients, higher systolic 
blood pressure on admission (mean 154 mm Hg), but 
not higher diastolic (mean 85 mm Hg) or mean arterial 
pressure (mean 108 mm Hg), predicted a poor outcome. 
The association with systolic blood pressure lost 
signifi cance after adjustment for other known prognostic 
factors. The ORs, expressing the risk associated with a 
10 mm Hg higher systolic blood pressure, were 1·09 
(95% CI 1·03–1·15; p=0·003) unadjusted and 1·01 
(0·93–1·09; p=0·82) adjusted.20

Among the 615 participants in the ECASS-I trial (the 
fi rst European Cooperative Acute Stroke Study),21 patients 
with ischaemic stroke who had higher blood pressure on 
admission showed better functional recovery at 90 days 
(modifi ed Rankin scale score of 0 to 1). The adjusted ORs 

associated with a 10 mm Hg higher blood pressure were 
0·74 (95% CI 0·61–0·90; p=0·002) systolic and 0·61 
(0·41–0·90; p=0·013) diastolic.  ECASS-I did not enrol 
patients with an admission blood pressure higher than 
185 mm Hg systolic or 110 mm Hg diastolic. In a recently 
published series of 565 consecutive Japanese patients 
with ischaemic stroke,22 the systolic blood pressure from 
12 to 36 h after admission (p=0·003 to 0·043), but not at 
6 h (p=0·46), independently predicted neurological 
deterioration, defi ned as an increase of 2 points or more 
in the National Institutes of Health stroke scale score at 
3 weeks, particularly in patients with a cardioembolic 
stroke. On admission, mean systolic blood pressure was 
about 165 mm Hg and dropped by 5–10 mm Hg during 
the fi rst 36 h of hospitalisation. In a Palestinian study of 
186 patients, hypertension predicted in-hospital mortality 
equally in 95 women and 91 men with acute stroke 
(p=0·12 for women vs men).23

Data from several studies10,24 have reported a U-shaped 
association between systolic blood pressure on admission 
and outcome after stroke. In the International Stroke 
Trial,10 which included 17 398 patients with confi rmed 
ischaemic stroke, for every 10 mm Hg below 150 mm Hg 
on admission, the risk of early death (within 2 weeks of 
the qualifying event) and death and dependency at 
6 months increased by 17·9% (p<0·0001) and 3·6% 
(p=0·044), respectively. For every 10 mm Hg above 
150 mm Hg, the risk of early death increased by 3·8% 
(p=0·016) with a non-signifi cant increase of death or 
dependency at 6 months (p=0·21). The rate of recurrent 
ischaemic stroke within 14 days increased linearly by 
4·2% for every 10 mm Hg increase in systolic blood 
pressure at baseline (p=0·023). The most favourable 
outcome at 14 days and at 6 months was for systolic levels 
ranging from 140 to 179 mm Hg at entry.10 

In a study of 2101 Japanese patients admitted to hospital 
on the day of stroke onset (1004 ischaemic strokes, 
1097 patients with primary intracerebral haemorrhage),24 
low (≤130 mm Hg) and high (≥210 mm Hg) systolic blood 
pressure after an ischaemic stroke were associated with 
mortality within 30 days. The adjusted ORs expressing 
the risk of mortality versus 150–169 mm Hg were 2·42 
(95% CI 1·28–4·59; p=0·007) for ≤130 mm Hg and 1·72 
(0·82–3·64; p=0·15) for ≥210 mm Hg. The nadir of the 
association with mortality in patients with ischaemic 
stroke was at 140 mm Hg in patients who were previously 
normotensive and at 160 mm Hg in patients with a 
history of hypertension. 

Finally, the investigators of SITS-ISTR (Safe Implement-
ation of Thrombolysis in Stroke–International Stroke 
Thrombolysis Register) recently published a retro spective 
analysis of the outcome of 10 812 patients with acute 
stroke treated with alteplase.25 In multivariable-adjusted 
analyses, systolic blood pressure (2–24 h after treat ment 
with alteplase) as a continuous variable  (mean 151 mm Hg) 
predicted a worse outcome (p<0∙001). As a categorical 
variable, systolic blood pressure had a linear association 
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with symptomatic haemorrhage and a U-shaped 
association with mortality and dependence at 3 months: a 
systolic blood pressure of 141–150 mm Hg was associated 
with the most favourable outcomes (p<0·05).25 

Haemorrhagic stroke
In patients with primary intracerebral haemorrhage 
included in the quantitative overview of 32 studies 
mentioned in the previous section,7 high systolic pressure 
(OR 2·7; 95% CI 1·1–6·4) and high diastolic pressure (4·7; 
1·9–11·7) were associated with death and dependency. 
Among 3938 Chinese patients hospitalised on the day of 
stroke onset (1760 with primary intracerebral haemor-
rhage, 2178 with acute ischaemic stroke), the in-hospital 
case-fatality rate was higher for haemorrhagic stroke than 
for ischaemic stroke (5·9% vs 1·8%), whereas the opposite 
was the case for the disability rate (34·4% vs 41·3%).26 In 
patients with haemorrhagic stroke, the probability of death, 
disability, or both endpoints combined increased with high 
systolic and diastolic blood pressure on admission.26 For 
example, compared with patients with haemorrhagic 
stroke with a systolic blood pressure less than 140 mm Hg, 
the multivariable-adjusted odds ratios for death or 
disability assessed during hospitalisation were 1·38 
(95% CI 0·96–1·99), 1·42 (1·00–2·03), 1·84 (1·28–2·64), 
and 1·91 (1·35–2·70) among patients with a systolic blood 
pressure of 140–159, 160–179, 180–199, and at least 
200 mm Hg, respectively (p<0·0001 for linear trend).26 In 
1097 patients with intracerebral haemorrhage enrolled in 
the Japanese study,24 the ORs for mortality within 30 days 
were 1·45 (95% CI 0·81–2·62; p=0·21) for ≤149 mm Hg 
and 2·50 (95% CI 1·46–4·28; p=0·0008) for 
210–229 mm Hg, compared with a blood pressure of 
150–169 mm Hg at entry.

Management of blood pressure in patients with 
acute stroke
A working group of the International Society of 
Hypertension has summarised the research questions 
that need to be resolved.8 First, in acute ischaemic stroke, 
should blood pressure be lowered in patients with 
hypertension or should it be raised when there is evidence 
of hypoperfusion? Second, should blood pressure be 
lowered in primary intracerebral haemor rhage? Third, in 
patients previously treated for hyper tension, should drug 
treatment to reduce blood pressure be continued or 
should it be stopped? In this section, we summarise the 
fragmentary evidence in favour of managing blood 
pressure in patients with acute stroke. Most completed 
trials only studied the feasibility and safety of controlling 
blood pressure in acute stroke rather than the long-term 
outcomes associated with such intervention. 

Increasing blood pressure in patients with ischaemic 
stroke
The ischaemic penumbra (fi gure 1) is an area of brain 
around infarcted tissue, in which there is no electrical 

activity, with a fl at electroencephalographic signal, but 
where the tissue remains viable, as indicated by the 
absence of ion pump failure.27 Acute stroke impairs the 
autoregulation of the cerebral circulation (fi gure 1), so 
that cerebral blood fl ow in the ischaemic area becomes 
passively dependent on mean arterial pressure.4 In eight 
of 48 screened patients with ischaemic stroke, Olsen and 
co-workers28 identifi ed a non-infarcted low-fl ow area, 
where an induced increase in blood pressure improved 
blood fl ow, as assessed by scintigraphy. Similarly, results 
from animal experiments have shown that inducing 
hypertension and expanding the circulating volume can 
reduce focal cerebral injury.29,30 The increased blood 
pressure opens collateral vessels and improves perfusion 
of the ischaemic penumbra. These observations support 
the hypothesis that increasing blood pressure in acute 
ischaemic stroke might improve prognosis. 

In 2006, Mistri and colleagues31 undertook a systematic 
review of publications on pressor therapy in stroke. These 
authors did not fi nd any articles on haemorrhagic stroke, 
but they identifi ed 12 relevant publications32–43 on acute 
ischaemic stroke, which included 319 patients 
(54% women; mean age range 42–88 years). The pressor 
drugs used were phenylephrine,33,34,37–40 norepinephrine,42,43 
epinephrine,32 dobutamine,35 dopamine,41 and diaspirin 
cross-linked haemoglobin.36 Phenylephrine was the most 
commonly used drug (62 of 194 patients).33,34,37–40 A 
meta-analysis was impossible,31 because of the small 
number of patients and events and because of varying 
entry and outcome criteria. Nevertheless, this narrative 
overview of publications31 led to the preliminary conclusion 
that pressor therapy in acute ischaemic stroke seemed 
feasible and well tolerated, but that the benefi t and risk in 
terms of clinical outcomes remained to be elucidated. 

In a retrospective, non-randomised study,44 54 patients 
with acute ischaemic stroke received standard therapy, 
46 received induced-hypertension therapy, and all patients 
underwent perfusion MRI within 7 days of the event. 
Compared with the standard-therapy group, more patients 
with induced hypertension (80% vs 28%) had a greater 
than 70% stenosis or occlusion of large intracranial or 
extracranial arteries. Otherwise, the baseline characteristics 
of the two groups were similar. The patients with induced 
hypertension had a trend towards higher mean arterial 
pressure compared with the control group during the fi rst 
2 days, which reached signifi cance on the third day (103 vs 
96 mm Hg; p=0·02). Only 35% of patients with induced 
hypertension met the goal of augmentation of mean 
arterial pressure by 10–20% above baseline. All patients 
survived to discharge. Two patients in the induced-
hypertension group had intracerebral haemorrhage 
compared with none in the control group. Two patients in 
the standard-therapy group, but no patient in the induced-
hypertension group, had myocardial ischaemia. In line 
with Mistri’s overview,31 Koenig and co-workers44 concluded 
that increasing blood pressure in patients with acute 
ischaemic stroke is relatively safe. 
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In the pressor arm of the CHHIPS (Controlling 
Hypertension and Hypotension Immediately Post-Stroke) 
trial,45,46 the investigators intended to use phenylephrine 
to raise blood pressure in patients with acute ischaemic 
stroke and a systolic blood pressure below 140 mm Hg 
(table 1). Of 2267 patients admitted with acute stroke to 
the participating centres and screened for entry into the 
CHHIPS trial, only ten (0·44%) qualifi ed for the pressor 
arm. Of these ten patients, three were not randomised 
(for unclear reasons) and seven presented after the 
pressor arm had been discontinued because of the low 
recruitment. 

Reducing blood pressure in patients with acute stroke
In this section we describe the eff ects of lowering blood 
pressure in trials that included patients with ischaemic 
stroke and haemorrhagic stroke, as well as the eff ects in 
trials that enrolled patients with a specifi c stroke subtype. 

Ischaemic stroke
The ACCESS (Acute Candesartan Cilexetil Therapy 
in Stroke Survivors) study was a double-blind, 
placebo-controlled, phase 2 pilot trial in patients with a 
motor defi cit caused by cerebral ischaemia.47,48 Patients 
randomly received placebo or candesartan 4–16 mg per day 
for 7 days after admission. The primary endpoint was 
death or disability at 3 months after the randomised 
period.48 Blood pressure at randomisation averaged 
189 mm Hg systolic and 99 mm Hg diastolic. On day 7, all 
patients were either started or continued on candesartan 
with the possible addition of hydrochlorothiazide, felo-
dipine, or metoprolol, as necessary, to achieve a blood 
pressure below 140 mm Hg systolic and 90 mm Hg 
diastolic or a daytime ambulatory blood pressure below 
135 mm Hg and 85 mm Hg. After randomisation of 342 of 
500 scheduled patients, of whom 339 were analysable, the 
trial was stopped because of an unspecifi ed imbalance in 
endpoints.48 During the placebo-controlled phase, in the 
fi rst 7 days, blood-pressure levels were reportedly similar 
in both groups. At the end of the initial 7-day period, all but 
two patients in the control group and an unreported 
number in the candesartan group had a mean daytime 
blood pressure greater than 135 mm Hg systolic or 
85 mm Hg diastolic.48 During open-label treatment, blood 
pressure also remained similar in the two groups. Thus, 
the ACCESS results are diffi  cult to interpret. The report 
did not provide detailed information on antihypertensive 
treatment before randomisation, on the use of intravenous 
urapidil when blood-pressure thresholds for safety were 
exceeded during the 7-day randomised period, or on 
the use of concomitant antihypertensive drugs during 
long-term follow-up. The graphical representation of the 
blood-pressure results in the ACCESS report48 suggests 
that the diff erence in systolic blood pressure between the 
two groups on days 6 and 7 of randomised treatment might 
have been as large as 5–10 mm Hg. Figure 2 shows that in 
unadjusted analyses after 400 days, the cumulative event 

rate was 53% lower (p=0·026) in patients who had received 
candesartan compared with those who had received 
placebo during the initial 7 days. However, the Kaplan-
Meier estimates (fi gure 2) also show that at 3 months, 
corresponding to the timing of the prespecifi ed primary 
endpoint,48 the number of events in the two groups was 
similar. Table 2 shows the secondary endpoints.

Ischaemic stroke and haemorrhagic stroke
The BASC (Blood Pressure in Acute Stroke Collaboration) 
investigators published a quantitative overview of the 
eff ects of vasoactive drugs on blood pressure in patients 
with ischaemic or haemorrhagic stroke.55 This overview 
included 32 trials and 5368 patients.55 Calcium-channel 
blockers (CCBs) given intravenously (n=389) lowered 
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systolic blood pressure by 8·2 mm Hg (95% CI 3·8–12·6) 
and diastolic blood pressure by 6·7 mm Hg (4·3–9·2); 
CCBs given orally (n=2123) lowered systolic blood 
pressure by 3·2 mm Hg (1·3–5·0) and diastolic blood 
pressure by 2·0 mm Hg (1·0–3·0). β blockers (n=338) 
lowered diastolic blood pressure by 4·5 mm Hg (1·2–7·8), 
but the induced 5·0 mm Hg decrease in systolic blood 
pressure was not signifi cant (n=33; –0·4 to 10·2). 
Angiotensin-converting enzyme inhibitors non-
signifi cantly reduced systolic blood pressure by 
5·4 mm Hg (–5·8 to 16·5) and diastolic blood pressure 
by 3·0 mm Hg (–5·0 to 11·1). None of the drug classes 
signifi cantly altered outcome apart from β blockers,56 
which increased the early case-fatality rate (OR 1·77; 
95% CI 1·05–3·00).55 In summary, CCBs, β blockers, 
and, probably, angiotensin-converting enzyme inhibitors 
lowered blood pressure in patients with acute stroke, but 
the reviewed data gave no reliable information on the 
clinical outcomes associated with this decrease in blood 
pressure. In two small trials (n=127) of transdermal 
glyceryl trinitrate,57,58 this nitric oxide donor lowered 24 h 
systolic blood pressure by 7·9 mm Hg (95% CI 0·1–15·8),59 
but had no signifi cant eff ect on death, deterioration, or 
dependency.59 Thiazide diuretics are not eff ective in 
lowering blood pressure in the immediate60 and subacute 
post-stroke61 period in patients with ischaemic stroke. 

The depressor arm of the CHHIPS trial (table 1)45,49 
involved 179 patients (mean age 74 years) who had 
cerebral infarction or haemorrhage and who had a 
systolic blood pressure over 160 mm Hg. Within 36 h of 
symptom onset, in a double-blind design, patients 
randomly received oral labetalol, lisinopril, or placebo if 
they did not have dysphagia, or intravenous labetalol, 
sublingual lisinopril, or placebo if they had dysphagia. 
Blood pressure at entry averaged 181 mm Hg systolic and 

95 mm Hg diastolic. Within the fi rst 24 h, systolic blood 
pressure fell by 21 mm Hg on active treatment and by 
11 mm Hg on placebo (p=0·004). The primary outcome, 
death or dependency at 2 weeks, occurred in 69 patients 
(61·1%) in the active-treatment group and in 35 patients 
(59·3%) in the placebo group. The relative risk (RR) 
on active versus placebo treatment was 1·03 
(95% CI 0·80–1·33; p=0·82). Active treatment was not 
associated with early neurological deterioration (1·22; 
0·33–4·54; p=0·76) or with an increased incidence of 
serious adverse events (0·91; 0·69–1·12; p=0·50). The 
60% decrease (9·7% vs 20·3%) in 3-month mortality on 
active treatment just reached signifi cance (hazard ratio 
0·4; 95% CI 0·2–1·0; p=0·05). The results from 
CHHIPS45,46,49 indicated that early lowering of blood 
pressure in hypertensive patients with acute ischaemic 
or haemorrhagic stroke is safe, but, owing to the small 
sample size, these fi ndings cannot be generalised. 

Intracerebral haemorrhage
INTERACT (Intensive Blood Pressure Reduction in Acute 
Cerebral Haemorrhage)50 was an open trial with blinded 
endpoint assessment. This trial involved 404 patients who 
had acute spontaneous intracerebral haemorrhage 
diagnosed by CT within 6 h of onset, increased systolic 
blood pressure (150–220 mm Hg), and no defi nite 
indication or contraindication to treatment with 
antihypertensive drugs. The patients were randomly 
assigned to early intensive lowering of systolic blood 
pressure (target 140 mm Hg) or standard guideline-based 
management of systolic blood pressure (target 180 mm Hg). 
Compared with the standard-management group, systolic 
blood pressure was lower in the intensive-treatment group 
by 13·3 mm Hg (95% CI 8·9–17·6) during the fi rst hour 
and by 10·8 mm Hg (7·7–13·9) during the next 23 h (153 vs 

Design Drugs Endpoints Entry criteria Sample size 

ACCESS* (1998–2003)47,48 Randomised, double-blind, 
placebo-controlled 

Candesartan vs placebo Predefi ned: death or disability at 3 months 
Post hoc: death, cerebrovascular events, 
and cardiovascular events at 400 days 
(fi gure 2) 

IS, motor defi cit, age <85 years, 
BP ≥200/≥110 mm Hg after 
6–24 h or ≥180/≥105 mm Hg 
after 24–36 h 

Planned: 500 
Actual: 339 
Published 

CHHIPS (2004–2008)45,46,49 Randomised, double-blind, 
placebo-controlled, 
titrated dose 

Depressor arm: lisinopril or 
labetalol vs placebo 
Pressor arm: phenylephrine vs 
placebo 

Primary: death or dependency at 2 weeks 
Secondary: BP at 24 h, functional status, 
stroke recurrence, BP at 2 weeks, quality of 
life at 3 months 

Depressor arm: stroke (<12 h) 
and systolic BP >160 mm Hg 
Pressor arm: IS (<12 h) and 
systolic BP <140 mm Hg 
Both: age >18 years 

Planned: 2000
Actual: 179 
Published 

INTERACT (2005–2007)50,51 Randomised, open-label, 
blinded endpoints 

Usual treatment to lower 
systolic BP to <180 mm Hg vs 
intensive treatment to lower 
systolic BP to <140 mm Hg 

Primary: proportional change in 
haematoma volume (within 24 h) 
Secondary: haematoma volume, adverse 
events, and clinical outcomes (up to 
90 days) 

HS (<6 h), age >18 years, 
systolic BP 150–220 mm Hg 

Planned: 400 
Actual: 404 
Published 

ATACH (2005–2008)52–54  Non-randomised, open-
label, uncontrolled 

Nicardipine to lower BP to 
170–200, 140–170, or 
110–140 mm Hg 

Tolerability and safety without 
neurological deterioration or adverse 
events 

HS (<12 h), age >18 years, 
systolic BP >170 mm Hg 

Planned: 60 
Actual: 124 
Completed 
(abstract published53)

ACCESS=Acute Candesartan Cilexetil Therapy in Stroke Survivors. ATACH=Antihypertensive Treatment of Acute Cerebral Hemorrhage. BP=blood pressure. CHHIPS=Controlling Hypertension and Hypotension 
Immediately Post-Stroke. HS=haemorrhagic stroke. INTERACT=Intensive Blood Pressure Reduction In Acute Cerebral Haemorrhage Trial. IS=ischaemic stroke. *Trial registration number could not be found. 

Table 1: Completed studies assessing the feasibility and safety of lowering blood pressure in acute stroke
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167 mm Hg and 146 vs 157 mm Hg, respectively). Mean 
proportional haematoma growth was 36·3% in the group 
managed according to the guidelines and 13·7% in the 
intensive-treatment group. The 22·6% diff erence 
(95% CI 0·6–44·5%; p=0·04) was signifi cant at 24 h. 
Intensive lowering of systolic blood pressure did 
not alter the risks of adverse events up to 90 days. The 
results from INTERACT indicated that early intensive 
lowering of blood pressure in haemorrhagic stroke is 
clinically feasible, well tolerated, and probably reduces 
haematoma growth. However, these results need 
confi rmation in a full-scale trial in a wide range of patients 
with spontaneous intracerebral haemorrhage. 

In ATACH (Antihypertensive Treatment in Acute 
Cerebral Hemorrhage), an open-label trial,52,53 the eff ects 
of nicardipine to control systolic blood pressure were 
investigated in three escalating tiers: tier 1, to reduce 
blood pressure to 170–200 mm Hg; tier 2, to reduce 
blood pressure to 140–170 mm Hg in patients who were 
treated successfully in tier 1; and tier 3, to reduce blood 
pressure to 110–140 mm Hg in patients who were treated 
successfully in tier 2. This pilot study has been 
completed and reported in abstract form,53 but is not yet 
published. ATACH confi rmed the safety of tight 
control of blood pressure in patients with intracerebral 
haemorrhage. 

Subarachnoid haemorrhage
In 2007, a Cochrane review62 assessed whether CCBs 
improve the outcome of patients with aneurysmal 
subarachnoid haemorrhage. This overview included 
3361 patients randomised into 16 controlled clinical 
trials. In three studies, patients received magnesium 
sulphate in addition to nimodipine. Overall, CCBs 
reduced the risk of poor outcome, with a relative risk 
(RR) of 0·81 (95% CI 0·72–0·92); the number needed to 
treat was 19 (1–51). For oral nimodipine alone (about 
170–540 mg per day for 3 weeks), the RR was 0·67 
(0·55–0·81). For other CCBs or intravenous nimodipine, 
the results were not signifi cant. CCBs reduced the 
occurrence of secondary ischaemia (RR 0·66; 0·59–0·75) 
and showed a favourable trend for case fatality (0·87; 
0·73–1·02). The authors concluded that CCBs reduced 
the risk of a poor outcome and secondary ischaemia after 
aneurysmal subarachnoid haemorrhage. However, these 
favourable results depended mainly on one large trial of 
oral nimodipine.63 The evidence for other CCBs was 
inconclusive. Given the evidence for benefi t and the low 
risk, oral nimodipine might be indicated in patients with 
aneurysmal subarachnoid haemorrhage. Intravenous 
administration of CCBs, however, cannot be 
recommended for routine use in such patients.62 

At present, nimodipine is the only CCB licensed to 
prevent vasospasm, to reduce the incidence and extent of 
ischaemic defi cits, and to improve neurological outcomes 
in patients with aneurysmal subarachnoid haemorrhage. 
Nicardipine is a second-generation dihydropyridine-type 

CCB with high vascular selectivity and strong cerebral 
vasodilatory activity.64 According to a recently published 
narrative review,65 nicardipine given intra-arterially or via 
prolonged-release implants might be an eff ective 
alternative to nimodipine. 

Management of previously treated hypertensive 
patients with acute stroke
Whether ongoing therapy to lower blood pressure should 
be continued or stopped in patients with acute stroke still 
needs to be resolved by proper evidence from randomised 
clinical trials. The SITS-ISTR investigators25 recently 
published a retrospective non-randomised analysis, 
which indicated that withholding antihypertensive 
therapy for up to 7 days after an ischaemic event in 
patients with a history of hypertension was associated 
with a worse outcome, whereas initiation of anti-
hypertensive therapy in newly recognised moderate 
hypertension was associated with a favourable out-
come.25 
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Figure 2: Kaplan-Meier survival function estimates for the primary endpoint 
in the ACCESS trial
The primary endpoint consisted of death and disability 3 months after the end 
of the 7-day randomised period (candesartan 4–16 mg per day vs placebo).48 
ACCESS=Acute Candesartan Cilexetil Therapy in Stroke Survivors.

Placebo (n=166) Candesartan (n=173)

12-month mortality 12 (7·2) 5 (2·9)

Vascular events 31 (18·7) 17 (9·8)

Cardiovascular events 10 (6·0) 2 (1·2)

Cerebrovascular events 19 (11·4) 13 (7·5)

Non-cardiovascular events 1 (0·6) 1 (0·6)

Pulmonary embolism 1 (0·6) 1 (0·6)

Data are n (%). ACCESS=Acute Candesartan Cilexetil Therapy in Stroke Survivors trial.

Table 2: Secondary endpoints of the ACCESS trial48
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Ongoing trials
Table 3 provides details on four ongoing trials set up to 
assess the feasibility and safety of reducing blood 
pressure in patients with acute stroke. Table 4 lists the 
ongoing outcome trials in patients with acute stroke. 
The rationale and design characteristics of COSSACS 
(Continue Or Stop Post-Stroke Antihypertensives 
Collaborative Study)70 and ENOS (Effi  cacy of Nitric 
Oxide in Stroke)71 have been published. Directories of 
ongoing trials of intervening with blood pressure in 
patients with acute stroke are available online69 and in 
printed format.75 

Guidelines for blood-pressure management 
during acute stroke
Current guidelines76–85 on the management of hypertension 
in patients with acute stroke (webappendix) are not 
evidence-based.4–6 The present recommendation is to not 
treat hypertension in most patients with ischaemic stroke, 
unless blood pressure exceeds 200 mm Hg71 to 
220 mm Hg76–78,80,82–85 (systolic) or 120 mm Hg76–78,80,82–85 to 
140 mm Hg (diastolic).76,82,84 Alteplase should only be given 
if the blood pressure is lower than 185 mm Hg 
(systolic)76,77,81–84 and 105 mm Hg85 to 110 mm Hg76,77,81–84 
(diastolic). Patients with primary intracerebral haemorrhage 
can be treated with antihypertensive drugs if systolic blood 
pressure is higher than 180 mm Hg76,79 to 200 mm Hg,79,81 if 
diastolic blood pressure exceeds 105 mm Hg,76 or if mean 
arterial pressure is higher than 130 mm Hg77,79,80 to 
150 mm Hg.79 Current guidelines do not support 
interventions to increase blood pressure in patients with 
acute ischaemic stroke. 

In patients with acute stroke, blood pressure should be 
reduced gradually with special attention for possible 
contraindications. The decrease in blood pressure should 

not exceed 10–20% of the initial level because of the 
higher set point of the autoregulation of cerebral blood 
fl ow in hypertensive patients and to avoid the risk of poor 
perfusion of aff ected brain area.80,83 In case of occlusive or 
severely stenotic atherosclerotic disease of the main 
arteries that sustain blood fl ow to the brain, decreasing 
blood pressure can cause cerebral ischaemia, particularly 
when the collateral circulation is impaired (eg, owing to 
an incomplete or hypofunctional circle of Willis or 
bilateral carotid lesions).86,87 In patients with a carotid-artery 
stenosis of 50% or more or occlusion of the carotid artery 
ipsilateral to the infarcted brain, high systolic blood 
pressure (≥180 mm Hg; death rate 2 of 51 [3·9%]) was 
associated with lower mortality at 3 months compared 
with patients with a systolic pressure of 140–179 mm Hg 
(16 of 123 [13·0%]) or less than 140 mm Hg (11 of 54 
[20·4%]).88 Indications to actively lower blood pressure 
are haematoma growth or rebleeding in primary 
intracerebral haemorrhage, or coexisting critical 
conditions, such as hypertensive encephalo pathy,76,78,81,83,84 
aortic dissection,76,78,81–84 heart failure,76,78,81–84 acute myo-
cardial infarction,76,81–84 acute renal failure,76,81,84 or pre-
eclampsia and eclampsia.81 

The drug classes recommended for lowering blood 
pressure in patients with acute stroke are listed in the 
webappendix. Sodium nitroprusside is probably 
inappropriate for primary intracerebral haemorrhage 
because it is a potent antiplatelet drug and can raise 
intracranial pressure.8 Recently, Suri and colleagues89 
published a retrospective analysis of a hospital discharge 
database in the USA.  Among 12 767 patients admitted 
with a primary diagnosis of intracerebral haemorrhage 
over 1 year, 926 patients (7·3%) received nicardipine and 
530 (4·3%) patients received nitro prusside intravenously 
within 24 h after admission.  There were no diff erences 

Design Drugs Endpoints Entry criteria Sample size 

ACCOST (2004–2008)66 Randomised, double-
blind, placebo-controlled 

Candesartan vs 
placebo 

Total and cardiovascular 
mortality (12 months), 
recovery (3 months) 

IS (<72 h), age >18 years, 
BP >120/70 mm Hg 

Planned: 50 
Actual: 39 
Stopped 

BLAST (2007–2009)67 Randomised, double-
blind, placebo-controlled 

Valsartan vs 
placebo 

Glasgow and Rankin score 
(1 month) 

IS (<48 h), age >18 years, 
history of hypertension 

Planned: 20
Study withdrawn 
before recruitment

CARING 
(2004–ongoing)68 

Non-randomised, 
uncontrolled, 
prospective, open-label 

Double and triple 
concentrated 
nicardipine 

Rate of peripheral phlebitis, 
time and dosage needed to 
reach the target BP 

Stroke (IS, HS, subarachnoid 
haemorrhage [<48 h]), age 
>18 years

Planned: 50 
Actual: 25 
Recruiting 

ICH ADAPT* 
(2007–ongoing)69

Randomised, open-label, 
blinded endpoints 

Labetalol vs 
treatment according 
to ASA guideline 

Peri-haematomal regional 
CBF measured by CT 
perfusion 2 h after initiation 
of BP-lowering treatment; 
rate of CBF reduction (≥15% 
vs < 15%) 

HS (≤12 h), age >18 years, 
systolic BP ≥150 mm Hg 

Planned: 82 
Actual: 3 
Recruiting 

ACCOST=Acute Candesartan Cilexetil Outcomes Stroke Trial. ASA=American Stroke Association. BLAST=Blood Pressure Lowering in Acute Stroke Trial. BP=blood pressure. 
CARING=Nicardipine for the Treatment of Hypertension in Patients with Ischemic Stroke, Intracerebral Hemorrhage or Subarachnoid Hemorrhage. CBF=cerebral blood fl ow. 
HS=haemorrhagic stroke. ICH ADAPT=Intracerebral Hemorrhage Acutely Decreasing Arterial Pressure Trial. IS=ischaemic stroke. *Trial registration number could not be 
found. More information is available in reference 71. For updated information on trials with registration numbers provided, readers can search using the website or trial 
number provided in the reference list.

Table 3: Ongoing studies assessing the feasibility and safety of lowering blood pressure in acute stroke 

See Online for webappendix
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between these two groups in baseline disease severity or 
risk of mortality on admission.  In multivariable-adjusted 
analyses, the risk of in-hospital mortality was higher 
(OR 1·7; 95% CI 1·3–2·2) among patients treated with 
nitroprusside compared with those who received 
nicardipine. Among patients in the two groups who were 
discharged alive, length and costs of hospitalisation were 
similar.89 Sublingual nifedipine should never be used 
because of the risk of abrupt hypotension, reactive over-
stimulation of the sympathetic nervous system, and 
because short-acting nifedipine can cause myocardial 
infarction in patients with coronary artery disease.76–84 
Oral nimodipine might be indicated in patients with 
aneurysmal subarachnoid haemorrhage.62,64 

Future directions and conclusions
Globally, there were 16 million fi rst-ever strokes in 2005, 
and this number is predicted to rise to 18 million and 
23 million in 2015 and 2030, respectively.2 Ageing of 
populations and a redistribution of cardiovascular risk 
factors with economic development explain the 
worldwide increase in stroke risk and the transition from 
haemorrhagic to ischaemic stroke.90 High blood pressure 
is the predominant underlying risk factor. Increasing 
the control rates of hypertension, particularly in 
low-income or middle-income countries where more 
than 80% of the stroke mortality occurs,1,2 is therefore of 
paramount importance. Making antihypertensive drugs 
available and aff ordable is a high priority for the 
prevention of stroke. Strategies with the goal to produce 
an overall downward shift in the blood-pressure 
distribution of the population, along with interventions 
to improve diets91,92 and to reduce numbers of people 
who are overweight,93 smoke,94,95 and have hyper-

cholesterolaemia,96,97 are likely to yield the greatest 
decrease in the global burden of stroke. 

Even with the best possible prevention, many patients 
will still have a stroke. Alteplase, aspirin, and 
decompressive surgery for ischaemic stroke are proven 
interventions in acute stroke that are used in clinical 
practice.98 By contrast, the evidence for management of 
blood pressure in patients with acute stroke remains 
incomplete and contradictory.4–6 Most of these 
recommendations for management of blood pressure in 
acute stroke are based on expert opinion and general 
principles identifi ed in observational studies or in small 
clinical trials, which mostly have intermediate outcomes. 
Specialised care in stroke units includes monitoring of 
blood pressure, which can reduce post-stroke mortality 
and disability by about 20%.99 The introduction of stroke 
units should become a health-care priority,98 particularly 
in middle-income countries with high death rates due to 
stroke, such as northern China.100,101 

Another matter to resolve is the extent to which 
characteristic blood-pressure profi les might be independent 
predictors of stroke outcome and might inform therapeutic 
decisions. In an analysis of 793 patients enrolled in 
ECASS-II,102 blood pressure was measured every 15 min 
during the fi rst 2 h, then every 30 min during the next 8 h, 
and thereafter at 1 h intervals. High baseline, high 
maximum and mean levels, and high variability of systolic 
blood pressure all predicted an unfavourable outcome.102 
The blood-pressure readings in ECAS-II were obtained by 
conventional sphygmo ma no metry at the hemiparetic 
arm.102 Future studies should make use of automated 
techniques of blood-pressure measurement. To our 
knowledge, none of the ongoing trials on blood-pressure 
intervention in acute stroke uses this state-of-the-art 

Design Interventions Endpoints Entry criteria Sample size 

COSSACS* 
(2002–ongoing)70 

Randomised, open-label, 
blinded endpoints, age 
stratifi cation (<75 vs 
≥75 years) 

BP-lowering drugs 
continued vs 
discontinued within 
48 h of stroke onset 

Primary: death or dependency at 2 weeks 
Secondary: functional status and BP at 2 weeks; discharge 
destination; death or dependency, stroke recurrence, and 
QoL at 6 months 

Stroke (<24 h), age >18 years, 
receiving antihypertensive 
drugs, BP <200/<120 mm Hg 
(if HS) 

Planned: 2900 
Actual: 573 
Recruiting 

ENOS (2001–ongoing)71,72 Randomised, single-blind, 
blinded endpoints, placebo-
controlled 

Transdermal 
glyceryl trinitrate vs 
placebo 

Primary: mortality and Rankin score (3 months) 
Secondary: recurrent stroke; deep vein thrombosis, 
pulmonary embolism, and intracranial haemorrhage 
(<7 days); major extracranial haemorrhage (<10 days); BP 
over 7 days; length of hospital stay; functional status and 
QoL at discharge and at 3 months 

Stroke, age >18 years, 
BP 140–220 mm Hg, 
Rankin score >3 

Planned: 1300 
Actual: 932 
Recruiting 

INTERACT 2 
(2008–ongoing)73 

Randomised, open-label Intravenous BP-
lowering drugs vs 
treatment according 
to ASA guidelines 

Primary: death and dependency (3 months) 
Secondary: neurological deterioration (<72 h); haematoma 
expansion and cerebral oedema (24 h and 72 h); death, 
functional status, and QoL at discharge and at 1 and 
3 months 

HS (<6 h), age >18 years, 
systolic BP 150–220 mm Hg 

Planned: 2800
Actual: 450
Recruiting 

SCAST (2005–ongoing)74 Randomised, double-blind, 
placebo-controlled 

Candesartan vs 
placebo 

Primary: death or disability and combination of vascular 
death, myocardial infarction, or stroke (6 months) 
Secondary: functional status and QoL at discharge and at 
6 months 

Stroke (<30 h), age >18 years, 
systolic BP ≥140 mm Hg 

Planned: 2500 
Actual: 1371 
Recruiting 

ASA=American Stroke Association. BP=blood pressure. COSSACS=Continue Or Stop Post-Stroke Antihypertensives Collaborative Study. ENOS=Effi  cacy of Nitric Oxide in Stroke Trial. HS=haemorrhagic stroke. 
INTERACT 2=Second Intensive Blood Pressure Reduction in Acute Cerebral Haemorrhage Trial. QoL=quality of life. SCAST=Scandinavian Candesartan Acute Stroke Trial. *Trial registration number could not be found. 
More information is available in references 71 and 77. For updated information on trials with registration numbers provided, readers can search using the website or trial number provided in the reference list.

Table 4: Ongoing outcome trials of blood-pressure interventions in acute stroke 
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approach.103 More studies also need to investigate whether 
the clinical benefi ts of treating the acute hypertensive 
response in patients with stroke are drug specifi c. 

In conclusion, more than 50% of all patients with acute 
stroke have an acute hypertensive response, which is 
associated with poor prognosis. Lowering blood pressure 
in such patients by intravenous or oral treatment is feasible, 
has little risk, and has a low cost. Pending confi rmation in 
ongoing trials,70,75 which include patients with ischaemic or 
haemorrhagic stroke or both stroke subtypes (table 4), and 
pending widespread adoption of the results hoped for, 
lowering blood pressure in patients with new-onset stroke 
might translate into major absolute benefi t. 
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Webtable 1: Current guidelines for the management of increased blood pressure in acute ischaemic stroke  

 Indications for lowering blood pressure   Recommended drugs  

European Stroke Initiative  

recommendations for stroke  

management (2003;1 updated in 

2008 by the European Stroke 

Organisation)2  

SBP >220 mm Hg or DBP 120–140 mm Hg  

(on repeated measurement); heart failure; aortic 

dissection; acute myocardial infarction; hypertensive 

encephalopathy; acute renal failure; thrombolysis and 

SBP >185 mm Hg or DBP >110 mm Hg  

 

DBP ≥140 mm Hg  

Captopril 6·25–12·5 mg po, labetalol 5–20 mg iv, urapidil 10–50 mg iv (followed by 4–8 mg/h), clonidine 0·15–0·3 mg sc or iv, dihydralazine 5 

mg plus metoprolol 10 mg iv   

 

 

 

 

Nitroglycerin 5 mg iv (followed by 1–4 mg/h), sodium nitroprusside 0·5–10 µg/kg/min iv   

AHA/ASA Scientific Statement.  

Guidelines for the early 

management of adults with 

ischaemic stroke (2007)3  

SBP >220 mm Hg or DBP >120 mm Hg; pulmonary 

oedema; aortic dissection; acute myocardial 

infarction; hypertensive encephalopathy; 

thrombolysis and SBP >185 mm Hg or DBP >110 

mm Hg  

Lower BP by 15% within the first 24 h, labetalol 10–20 mg iv over 1–2 min (repeat every 10–20 min to a maximum of 300 mg), nicardipine 5 

mg/h iv (titrate by increasing 2·5 mg/h every 5–15 min to maximum of 15 mg/h and at goal BP reduce to 3 mg/h)  

New Zealand guideline for 

management of stroke (2003)4  

SBP >220 mm Hg or DBP >120 mm Hg; 

thrombolysis and SBP >185 mm Hg or DBP >110 

mm Hg  

Labetalol (dosage unspecified)   

American Academy of Neurology 

stroke coding guide (2008)5  

SBP >220 mm Hg or DBP 121–140 mm Hg or MAP 

>130 mm Hg (2 readings 20 min apart); heart failure, 

aortic dissection, or acute myocardial infarction and 

SBP 185–220 mm Hg or DBP 105–120 mm Hg; 

thrombolysis and SBP >185 mm Hg or DBP >110  

mm Hg 

 

DBP >140 mm Hg (2 readings 5 min apart)  

Labetalol 10–20 mg iv over 1–2 min (repeat every 10–20 min to a maximum of 300 mg), enalapril 1·25 mg iv over 5 min (to be repeated every 6 

h; 0·625 mg in the elderly)  

 

 

 

 

Sodium nitroprusside 0·5–10 µg/kg/min iv   

NICE guideline for  

diagnosis and initial management of 

acute stroke and TIA (2008)6  

Heart failure, aortic dissection, acute myocardial 

infarction, hypertensive encephalopathy, acute renal 

failure, preeclampsia/eclampsia and SBP >200 mm 

Hg; thrombolysis and SBP >185 mm Hg or DBP 

>110 mm Hg 

β blockers (not further specified), calcium-channel blockers (not further specified)  

Australian National Stroke 

Foundation. Clinical guidelines for 

acute stroke management (2007)7  

SBP >220 mm Hg or DBP >120 mm Hg  Lower BP no more than 10–20%  

China Guidelines for SBP >220 mm Hg or DBP >120 mm Hg; ·· 



cerebrovascular disease prevention 

and treatment (2007)8  

haemorrhagic transformation and SBP >180 mm Hg 

or DBP >105 mm Hg, reperfusion intervention and 

SBP >180 mm Hg or DBP >105 mm Hg  

The Hong Kong Neurological 

Society and Hong Kong Stroke 

Society consensus statement on 

ischaemic stroke care in Hong Kong 

(2004)9  

SBP ≥220 mm Hg or DBP ≥120 mm Hg (on repeated 

measurements 20 min apart) and hypertensive 

emergency (heart failure or aortic dissection or 

hypertensive encephalopathy)  

·· 

AHA=American Heart Association. ASA=American Stroke Association. DBP=diastolic blood pressure. iv=intravenous. MAP=mean arterial blood pressure. NICE=National Institute for 
Health and Clinical Excellence. po=peroral.  SBP=systolic blood pressure. sc=subcutaneous. TIA=transient ischaemic attack. ··These guidelines do not include specific recommendations on the 
drugs to be used.  



Webtable 2: Current guidelines for the management of increased blood pressure in acute haemorrhagic stroke   

 Indications for lowering blood pressure  Recommended drugs  

European Stroke Initiative  

recommendations for stroke management 

(2003)1  

SBP >180 mm Hg or DBP >105 mm Hg (on 

repeated measurement)  

Captopril 6·25–12·5 mg po, labetalol 5–20 mg iv, urapidil 10–50 mg iv (followed by 4–8 mg/h), clonidine 0·15–0·3 mg sc or iv, dihydralazine 

5 mg plus metoprolol 10 mg iv  

 

Sublingual nifedipine to be avoided   

AHA/ASA Scientific Statement: guidelines for 

the management of spontaneous intracerebral 

haemorrhage in adults (2007)10  

SBP >200 mm Hg or MAP >150 mmHg; 

increased ICP and SBP >180 mm Hg or MAP 

>130 mm Hg; SBP >180 mm Hg or MAP 

>130 mm Hg  

Continuous iv infusion of labetalol 2 mg/min (up to 300 mg/day) or esmolol 25 to 300 µg/kg/min or hydralazine 1·5–5 µg/kg/min or 

nicardipine 5–15 mg/h or nitroglycerin 20–400 µg/min; to keep CPP >60 to 80 mm Hg intermittent iv infusion of labetalol 5–20 mg every 15 

min or esmolol 250 µg/kg or enalapril 0·625–5 mg every 6 h or hydralazine 5–20 mg every 30 min or continuous iv infusion as outlined 

above; intermittent or continuous iv infusion of medications (see above) until MAP 110 mm Hg or target BP 160/90 mm Hg  

New Zealand guideline for management of 

stroke (2003)4  

History of hypertension and MAP ≥130 mmHg  ·· 

China guideline for cerebrovascular disease 

prevention and treatment (2008)8  

SBP >200 mm Hg or DBP >110 mm Hg  ·· 

NICE guideline for  

diagnosis and initial management of acute 

stroke and TIA (2008)6  

SBP >200 mm Hg  

 

·· 

Australian National Stroke Foundation clinical 

guidelines for acute stroke  

management (2007)7  

History of hypertension and  

MAP ≥130 mm Hg 

·· 

AHA=American Heart Association. ASA=American Stroke Association. BP=blood pressure. CPP=cerebral perfusion pressure. DBP=diastolic blood pressure. ICP=intracranial pressure. 
iv=intravenous. MAP=mean arterial blood pressure. NICE=National Institute for Health and Clinical Excellence. po=peroral.  SBP=systolic blood pressure. sc=subcutaneous. TIA=transient 
ischaemic attack. ··These guidelines do not include specific recommendations on the drugs to be used.  
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