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Hypertension is the most important modifiable risk factor for stroke.
Gorelick, 2004)
Because many patients with stroke have mild hypertension or prehypertension, we have shifted our 
focus and now think of stroke on a continuum of risk based on blood pressure (
on a threshold effect.
hypertension has been proposed that also takes into account the absolute risk of cardiovascular events 
and associated metabolic f
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INTRODUCTION 
 
Lowering BP reduces the risk of stroke. Epidemiological 
studies have shown that for each 10 mm Hg lower systolic 
blood pressure (SBP), there is a decrease in risk of stroke of 
approximately one third in persons aged 60 to 79 years. This 
association is continuous down to levels of at least 115/ 75 mm 
Hg and is consistent across sexes, regions, stroke subtypes, and 
for fatal and nonfatal events. (Lawes et al., 2004) Lowering 
diastolic blood pressure (DBP) was once the main target to 
achieve stroke and other cardiovascular event reduction, but 
SBP has now become the target. (Elliott, 2007) As recently 
shown, even the elderly with sustained SBP elevation may gain 
from BP reduction in relation to less fatal or nonfatal stroke, 
death, and heart failure.5 Although the role of longer
control to improve outcomes in patients wi
undisputed, BP management immediately after a stroke 
remains controversial. In an effort to resolve this controversy, 
several pilot clinical trials have been initiated. In this review, 
we discuss the results of some of these trials and availab
evidence-based guidelines for BP control in the settings of 
acute ischemic and hemorrhagic stroke (excluding 
subarachnoid hemorrhage) and in recurrent stroke prevention.
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ABSTRACT 

ypertension is the most important modifiable risk factor for stroke.
Gorelick, 2004) It is estimated that 25% or more of strokes may be attributable to hypertension. 
Because many patients with stroke have mild hypertension or prehypertension, we have shifted our 
focus and now think of stroke on a continuum of risk based on blood pressure (
on a threshold effect. (Elliott, 2007) Because high BP may not exist in isolation, a wider definition of 
hypertension has been proposed that also takes into account the absolute risk of cardiovascular events 
and associated metabolic factors or early disease markers. (Elliott, 2007)
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association is continuous down to levels of at least 115/ 75 mm 
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achieve stroke and other cardiovascular event reduction, but 

liott, 2007) As recently 
shown, even the elderly with sustained SBP elevation may gain 
from BP reduction in relation to less fatal or nonfatal stroke, 
death, and heart failure.5 Although the role of longer-term BP 
control to improve outcomes in patients with stroke is 
undisputed, BP management immediately after a stroke 
remains controversial. In an effort to resolve this controversy, 
several pilot clinical trials have been initiated. In this review, 
we discuss the results of some of these trials and available 

based guidelines for BP control in the settings of 
acute ischemic and hemorrhagic stroke (excluding 
subarachnoid hemorrhage) and in recurrent stroke prevention. 
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Blood Pressure Management after Intracerebral 
Hemorrhage:  
 
Patients with Intracerebral Hemorrhage 
elevated BP. (Fogelholm et al., 1997)
of all patients with ICH presenting within 3 hours of symptom 
onset have a significant expansion of the hematoma over the 
next 20 hours. (Brott et al., 1997)
hematoma expansion are powerful predictors of mortality after 
ICH. (Davis et al., 2006) Some s
association between high BP and hematoma expansion and BP 
is often lowered under the assumption that high BP promotes 
hematoma expansion. (Ohwaki
studies question this relationship. In a series of 65
prospectively studied patients with ICH presenting within 3 
hours, 37% had significant hematoma enlargement within 24 
hours. Neither baseline nor peak BP was significantly 
associated with hematoma growth.
another pooled analysis of 218 patients with onset of symptoms 
3 hours, hematoma volume was measured at presentation and 
20 to 24 hours later. Percentage hematoma growth, initial ICH 
volume, Glasgow Coma Scale score, and presence of 
intraventricular hemorrhage were all associated w
increased mortality; however, BP was not.
Nonetheless, there may be other reasons to lower BP. 
Hypertensive patients with ICH may have heart failure or 
elevated cardiac troponin in which lowering BP might be
helpful. (Hays and Diringer, 
lowering BP in acute ICH is based on the possible existence of 
a perihematomal ischemic zone. Recent studies, however, 
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It is estimated that 25% or more of strokes may be attributable to hypertension. 

Because many patients with stroke have mild hypertension or prehypertension, we have shifted our 
focus and now think of stroke on a continuum of risk based on blood pressure (BP) level rather than 

Because high BP may not exist in isolation, a wider definition of 
hypertension has been proposed that also takes into account the absolute risk of cardiovascular events 
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Blood Pressure Management after Intracerebral 

Intracerebral Hemorrhage (ICH) often have 
., 1997) Approximately one third 

presenting within 3 hours of symptom 
onset have a significant expansion of the hematoma over the 

., 1997) Initial hematoma volume and 
hematoma expansion are powerful predictors of mortality after 

Some studies have suggested an 
association between high BP and hematoma expansion and BP 
is often lowered under the assumption that high BP promotes 

Ohwaki et al., 2004) However, 2 recent 
studies question this relationship. In a series of 65 
prospectively studied patients with ICH presenting within 3 
hours, 37% had significant hematoma enlargement within 24 
hours. Neither baseline nor peak BP was significantly 
associated with hematoma growth. (Jauch et al., 2006) In 

218 patients with onset of symptoms 
3 hours, hematoma volume was measured at presentation and 
20 to 24 hours later. Percentage hematoma growth, initial ICH 
volume, Glasgow Coma Scale score, and presence of 
intraventricular hemorrhage were all associated with               
increased mortality; however, BP was not.  (Davis et al., 2006) 

Nonetheless, there may be other reasons to lower BP. 
Hypertensive patients with ICH may have heart failure or 
elevated cardiac troponin in which lowering BP might be 

, 2006) The argument against 
lowering BP in acute ICH is based on the possible existence of 
a perihematomal ischemic zone. Recent studies, however, 
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indicate that low blood flow around the hematoma may be a 
consequence of reduced cerebral metabolism in this area rather 
than a primary reduction of blood flow. (Zazulia et al., 2001) In 
addition, chronic hypertensives (due to a shift in the 
autoregulatory curve) and patients with increased intracranial 
pressure (ICP; due to lowered cerebral perfusion pressure) may 
develop cerebral ischemia if BP is acutely lowered. 
 
The Evidence 

 
Previous studies on BP management in ICH have been limited 
by small sample sizes or retrospective designs. Three 
prospective pilot trials on acute BP reduction after ICH have 
recently concluded and the results were presented at the 
International Stroke Conference in 2015. It should be pointed 
out that trials were not powered to assess clinical efficacy. The 
Antihypertensive Treatment of Acute Cerebral Hemorrhage 
study was a multicenter US study addressing the tolerability 
and safety of intravenous nicardipine infusion for 18 to 24 
hours postictus in patients with ICH with a of SBP 200 mm Hg 
presenting within 6 hours of symptoms. (Qureshi, 2008) Three 
SBP goals (170 to 200, 140 to 170, and 110 to 140 mm Hg) 
were targeted. The study moved to a lower treatment target if 
there were no safety concerns at the higher target. Fifty-eight 
patients (18, 20, and 20 in each target group, respectively) with 
relatively small hematomas (mean volume 20 mL) were 
enrolled. There was no difference in 3-month mortality 
between the groups and the safety-stopping rule was not 
activated in any tier. (Qureshi, 2008) In a larger Asian study, 
Intensive blood pressure reduction in acute cerebral 
hemorrhage trial, hypertensive patients (SBP 150 to 220 mm 
Hg) with an acute ICH within 6 hours of symptom onset were 
randomized to antihypertensive treatment to a target of 140 
mm Hg (intensive group; n203) or 180 mm Hg (guideline 
group; n201) for 7 days or until hospital discharge. (Anderson 
et al., 2008) Most of the patients were residents of China 
(95%), in a good clinical grade (median Glasgow Coma Scale 
14) with small deep ganglionic hematomas. Compared with the 
guideline group, the intensive group showed significantly 
lower mean proportional hematoma growth at 24 hours (13.7% 
versus 36.3%; P0.04). However, this difference was not 
significant after adjustment for initial hematoma volume and 
time from onset of ICH to CT scan. There was no significant 
difference in adverse event rate or outcome at 90 days. 
(Anderson et al., 2008)  The Control of Hypertension and 
Hypotension Immediately Post-Stroke (CHHIPS) pilot trial is 
discussed subsequently. Notably, this trial included patients 
with ischemic and hemorrhagic stroke. The small number of 
patients with ICH (n25) makes interpretation of the results in 
this stroke subtype quite difficult. (Potter et al., 2009) The 
results of these 3 trials indicate that intensive BP-lowering in 
the acute phase is clinically feasible and well tolerated. Larger 
trials are planned to test the hypothesis that hematoma 
expansion can be limited by acute treatment of hypertension. 
 
Questions and answers about blood pressure 

 
Management After Acute: Intracerebral Hemorrhage 

 
What Blood Pressure Level Is Considered to Be Too High 
and Requiring Immediate Reduction? 
 
Answer: Despite absence of definitive supportive evidence, 
some experts believe that a SBP of 180 mm Hg or a mean 

arterial pressure (MAP) of 130 mm Hg would warrant 
immediate lowering. (Broderick et al., 2007) In the presence of 
conditions such as acute heart failure, hypertensive 
encephalopathy, active cardiac ischemia, and so on, lower BP 
targets may be appropriate. 
 

What Is the Appropriate Target Blood Pressure in Patients 
With ICH? 
 
Answer: Immediately after an ICH, it is perhaps more 
appropriate to tailor the target BP to each patient rather than 
using a “one size fits all” approach. The possibility of increased 
ICP and a history of chronic untreated hypertension should be 
considered while choosing the target. Recognizing the absence 
of definitive data, the American Heart Association/ American 
Stroke Association (AHA/ASA) guidelines suggest 
maintaining  a cerebral perfusion pressure of 60 to 80 mm Hg 
in patients with possible increased ICP and a BP of 160/90 or a 
MAP of 110 mm Hg in other patients. (Broderick et al., 2007) 

Recent data from pilot trials indicate that a more aggressive BP 
reduction in patients with relatively small hematomas to 
normotensive levels soon after an ICH is quite well tolerated. 
(Qureshi, 2008; Anderson et al., 2008) We await the results of 
planned larger clinical trials to see if this approach will result in 
improved outcomes. 

 

Table 1. AHA/ASA Recommendations for BP Management in 
Acute Cerebral Hemorrhage (Broderick et al., 2007) 

 

1. If SBP is 200 mm Hg or MAP is 150 mm Hg, consider 
aggressive reduction of BP. 

2. If SBP is 180 mm Hg or MAP is 130 mm Hg and ICP may be 
elevated, consider monitoring ICP and reducing BP to keep 
cerebral perfusion pressure between 60 and 80 mm Hg. 

3. If SBP is 180 mm Hg or MAP is 130 mm Hg and there is no 
evidence of or suspicion of elevated ICP, consider modest BP 
reduction (eg, MAP of 110 mm Hg or target blood pressure of 
160/90 mm Hg). 

 
How Fast Should Blood Pressure Be Lowered? 
 
Answer: results of small studies suggest that rapidly lowering 
MAP by approximately 15% does not lower cerebral blood 
flow, whereas reductions of 20% can do so. (Powers et al., 
2001; Kuwata et al., 1995) Therefore, if BP-lowering is 
considered, current guidelines suggest cautious lowering of BP 
by no more that 20% in the first 24 hours.16, 19 
 
What Antihypertensive Agents Are Appropriate for Use in the 
Acute Setting? 
 
Answer: Short and rapidly acting intravenous antihypertensive 
agents are preferred. In the United States, labetalol, 
hydralazine, esmolol, nicardipine, enalapril, nitroglycerin, and 
nitroprusside have been recommended. (Broderick et al., 2007) 

Intravenous urapidil is also used in Europe. (Steiner et al., 
2006) Large studies comparing various antihypertensives are 
not available. Sodium nitroprusside and nitroglycerin should 
be used with caution because these agents can potentially 
increase ICP. 
 
Guidelines 

 
In Table 1, we summarize the AHA/ASA guidelines on the 
management of hypertension in patients with ICH. (Broderick 
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et al., 2007) The European Stroke Initiative, Canadian 
Hypertension Education Committee, and the International 
Society of Hypertension have also published guidelines that are 
referenced for review. (Steiner et al., 2006; Bath et al., 2003; 
Boulanger et al., 2005) 

 
Blood Pressure Management After Acute 

 
Ischemic Stroke 

 
An elevated BP, that often declines spontaneously, is seen on 
presentation in most patients with acute ischemic stroke. 
(Britton et al., 1986) Several studies have emphasized the 
effect of elevated BP on outcome after stroke, but the results 
are inconsistent. (Britton et al., 1986; Okumura et al., 2005) In 
the International Stroke Trial, the largest of these studies, there 
appeared to be a U-shaped relationship between BP and 
mortality. Early death increased by 17.9% for every 10 mm Hg 
below a SBP of 150 mm Hg and by 3.8% for every 10 mm Hg 
above a SBP of 150 mm Hg. (Leonardi-Bee et al., 2002) 

 
The Evidence 
 
There is a paucity of clinical trial data addressing BP 
management in the setting of an acute ischemic stroke. A 
Cochrane review of 218 patients from 5 clinical trials 
concluded that the data were insufficient to make a firm 
recommendation on the value of acute BP reduction after a 
stroke. (Blood pressure in Acute Stroke Collaboration (BASC), 
2001) In the Acute Candesartan Cilexitil Evaluation in Stroke 
Survivors trial, hypertensive patients with acute stroke 
(symptom onset 72 hours) treated with Candesartan for 7 days 
had a significantly improved outcome compared with the 
placebo group. However, there was no BP difference between 
the groups and therefore improved outcome cannot be 
attributed to a direct effect of lowering BP. Moreover, this trial 
was powered to evaluate the safety rather than the efficacy of 
acute BP reduction. (Schrader et al., 2003) The CHHIPS pilot 
trial randomized patients with ischemic or hemorrhagic stroke 
with a SBP 160 mm Hg to treatment with lisinopril (n58), 
labetalol (n58), or placebo (n63) within 24 hours (later 
extended to 36 hours) of symptom onset. The target was a SBP 
of 145 to 155 mm Hg or a 15 mm Hg fall. Active treatment 
resulted in a significant difference in SBP without an increase 
in adverse events compared with placebo. There was no 
difference in the primary outcome measure with 61% of the 
active group dead/dependent at 2 weeks compared with 59% of 
the placebo group. However, there was a borderline significant 
difference in survival at 90 days (11 deaths in the active group 
[10%] vs 12 deaths in the placebo group [20%], HR 0.4, 95% 
CI 0.2–1.0, P0.05). The results indicate that it is reasonable to 
proceed with a larger trial to establish the efficacy of acute BP-
lowering in improving outcome. (Potter et al., 2009) 
 
Questions and Answers on BP Management 
 
Immediately After an Acute Ischemic Stroke 
 
Should Blood Pressure Be Lowered in Patients With Elevated 
BP After an Ischemic Stroke?  
 
Answer: As per the AHA/ASA guidelines, it is recommended 
that before intravenous thrombolytic treatment, BP should be 
lowered if 185 mm Hg systolic or 110 mm Hg diastolic. After 
thrombolytic treatment, SBP should be kept 180 mm Hg and 

DBP 105 mm Hg. Intravenous labetalol, nitropaste, nicardipine 
infusion, and, if BP remains elevated, sodium nitroprusside are 
the recommended agents. (Adams et al., 2007) Despite the 
absence of supporting evidence, these recommendations are 
often applied to patients receiving other forms of reperfusion 
therapy (eg, intra-arterial thrombolysis, clot retrieval, and so 
on). (Adams et al., 2007) Patients with other indications for 
BP-lowering such as acute heart failure, aortic dissection, and 
so on should have the BP lowered. One should be cautious 
about abruptly lowering BP in other patients due to the risk of 
worsening cerebral ischemia. (Fischberg et al., 2000) 

Guidelines suggest withholding antihypertensive agents in 
these patients unless the DBP is 120 mm Hg or the SBP is 220 
mm Hg and limiting the drop in BP during the first 24 hours by 
approximately 15%. (Adams et al., 2007) 

 
Table 2. AHA/ASA Recommendations for BP Management 
in Acute Ischemic Stroke (Adams et al., 2007) 

 
1. Patients eligible for treatment with intravenous thrombolytics 

or other acute reperfusion intervention and SBP 185 mm Hg 
or DBP 110 mm Hg should have BP lowered before the 
intervention. A persistent SBP of 185 mm Hg or a DBP 110 
mm Hg is a contraindication to intravenous thrombolytic 
therapy. After reperfusion therapy, keep SBP 180 mm Hg and 
DBP 105 mm Hg for at least 24 hours. 

2. Patients who have other medical indications for aggressive 
treatment of BP should be treated. 

3. For those not receiving thrombolytic therapy, BP may be 
lowered if it is markedly elevated (SBP 220 mm Hg or DBP 
120 mm Hg). A reasonable goal would be to lower BP by 
approximately 15% during the first 24 hours after onset of 
stroke. 

4. In hypotensive patients, the cause of hypotension should be 
sought. Hypovolemia and cardiac arrhythmias should be 
treated and in exceptional circumstances, vasopressors may be 
prescribed in an attempt to improve cerebral blood flow. 

 
Should Blood Pressure Be Elevated to Improve Cerebral 
Perfusion in Patients With Ischemic Stroke? 
 
Answer: A few small case series have shown neurological 
improvement with induced hypertensive therapy. Studies are 
underway to assess the usefulness of this form of therapy in 
patients with a diffusion–perfusion mismatch on MRI. (Wityk, 
2007) In the meantime, it is reasonable to try volume 
expansion and/or vasopressors in patients with hypotensive 
stroke or in patients who have had a worsening of the 
neurological deficit in association with a drop in BP. 
 
Should Patients on Antihypertensive Agents Have Their 
Medications Held or Continued? 
 
Answer: There are no substantial clinical data available to 
answer this question and a clinical trial is underway to address 
this issue (Continue or stop poststrokeanti hypertensives study). 
(Lewin, 2008) The AHA/ASA guidelines recommend restarting 
antihypertensives at 24 hours in previously hypertensive 
neurologically stable patients unless contraindicated. (Adams et 
al., 2007) 

 
Guidelines 
 

In Table 2 we summarize AHA/ASA guidelines. (Adams et al., 
2007) The European Stroke Organization guidelines are 
referenced for review. (European Stroke Organisation (ESO) 
2008) 
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Blood Pressure Management and Prevention of Recurrent 
Stroke 
 
The Evidence 

 
There is substantial evidence to support BP-lowering for 
prevention of a first stroke; however, few trials have focused 
on antihypertensive therapy for recurrent stroke prevention. 
Two recent studies that addressed this issue are Perindopril 
Protection Against Recurrent Stroke Study (PROGRESS) and 
Morbidity and Mortality after Stroke, and Eprosartan compared 
with Nitrendipine for Secondary Prevention study (MOSES). 
(PROGRESS Collaborative Group, 2001; Schrader et al., 2005) 

A third trial, Prevention Regimen for Effectively avoiding 
Second Strokes (PRoFESS), was recently published. (Yusuf et 
al., 2008) PROGRESS was a well-conceived and conducted 
clinical trial of BP-lowering. A total of 6105 patients with a 
history of stroke or transient ischemic attack within the past 5 
years were eligible to be randomized to perindopril, an 
angiotensin-converting enzyme inhibitor with or without 
indapamide, a thiazide-like diuretic, versus placebo as add-on 
therapy. In the perindopril-based treatment group, BP was 
lowered by approximately 9/4 mm Hg, and there was a 
statistically significant 28% relative risk reduction for the 
primary outcome, total stroke, as well as other important results 
in relation to major vascular event reduction. (PROGRESS 
Collaborative Group, 2001) Overall, with greater lowering of 
BP, the risk reduction benefit increased for major outcome end 
points. There has been debate about the value of perindopril 
alone in reducing major vascular events because BP was only 
reduced by approximately 5/3 mm Hg in this group 
corresponding to a 5% nonsignificant reduction in total stroke. 
A significant reduction of stroke risk was only achieved for the 
perindopril and indapamide combination as demonstrated in 
stratified analysis. (Gorelick, 2002) A key message derived 
from PROGRESS is that greater BP-lowering may be 
associated with more significant benefit in terms of reducing 
major vascular events. In MOSES, 1405 patients from general-
type medicine clinics with a history of cerebrovascular events 
were randomized in an open-label trial to either the angiotensin 
receptor blocker, eprosartan, or the calcium channel blocker, 
nitrendipine. (Schrader et al., 2005) Approximately 75% of the 
subjects reached the treatment goal of BP 140/90 mm Hg, and 
by the end of the trial, BPs were nearly the same in the 2 
groups. Although not the primary end point, fatal and nonfatal 
cerebrovascular events were statistically significantly reduced 
favoring the eprosartan treatment group, as was the primary 
end point, combined cerebrovascular and cardiovascular events 
and noncardiovascular death. The interpretation of these results 
have been questioned because of the inclusion of transient 
ischemic attacks (which may not be as clinically relevant as 
completed strokes) in the primary composite end point and 
secondary end points for all cerebrovascular events. 
 
In PRoFESS, 20 332 patients with ischemic stroke were 
randomized to either the angiotensin receptor blocker, 80 
mg/day telmisartan (n10 146), or placebo (n10 186) on a 
background of standard antihypertensive therapy as part of a 
22 factorial design study, which also included aspirin plus 
extended-release dipyridamole plus versus clopidogrel. During 
the average follow-up period of 2.5 years, mean BP was 
3.8/2.0 mm Hg lower in the telmisartan treatment, although at 
1 month and 1 year, the between-group difference in SBP was 
5.4 and 4.0 mm Hg, respectively, showing that the BP 
difference favoring telmisartan had narrowed over time. There 

was no significant interaction between the BP-lowering or 
antiplatelet arms of the study. Overall, there were fewer 
recurrent stroke events in the telmisartan treatment group 
compared with the placebo group (8.7% versus 9.2%; hazard 
ratio0.95; 95% CI, 0.87 to 1.01), but this did not reach 
statistical significance (P0.23). (Yusuf et al., 2008) Major 
cardiovascular events were less frequent in the telmisartan 
group (13.5% versus 14.4%; hazard ratio0.94; 95% CI, 0.87 to 
1.01), but this was not a statistically significant difference 
(P0.11). Of note, hypotensive symptoms (3.9% versus 1.8%; 
P0.001) and syncope (0.2% versus 0.1%; P0.004) led to 
discontinuation of study medication more frequently in the 
telmisartan group as did diarrhea (0.7% versus 0.4%; P0.02) 
and nausea (1.0% versus 0.7%; P0.01). Post hoc exploratory 
analysis suggested that the effect of telmisartan might be time-
dependent because there was no significant difference in event 
rates in the first 6 months after randomization for the primary 
outcome (a modest increase in events was noted) with a 
difference favoring telmisartan emerging later. Had the trial 
been carried out for a longer period of time, it has been 
speculated that a significant benefit of telmisartan may have 
been noted. Finally, a nonsignificant trend for a lower rate of 
new-onset diabetes mellitus was associated with telmisartan 
treatment (1.2% versus 1.5%; P 0.10). 
 

Table 3. AHA/ASA Recommendations for BP Management for 
Prevention of Recurrent Stroke (Sacco et al., 2006) 

 

1. Antihypertensive treatment is indicated to prevent 
recurrent stroke and other vascular events; for ischemic 
stroke, treatment is initiated beyond the hyperacute 
stroke period. 

2. The absolute target BP level is uncertain and should be 
individualized by patient; benefit may be noted with an 
average BP drop of 10/5 mm Hg. 

3. Lifestyle modifications are included as part of a 
comprehensive approach. 

4. Choice of antihypertensive drug(s) remains uncertain; a 
diuretic or diuretic plus an angiotensin-converting 
enzyme inhibitor is a reasonable choice; however, 
compelling indications may exist for a specific class of 
antihypertensive and use of the JNC 7 report is 
recommended. 

 
Questions and Answers about BP Management for 
Recurrent Stroke Prevention 

 
When Is It Safe to Lower BP After an Acute Ischemic Stroke 
for the Purpose of Recurrent Stroke Prevention? Answer: 
While awaiting the arrival of more definitive data, the available 
evidence suggests that it might be reasonable to start oral 
antihypertensives as soon as 24 to 72 hours after onset of 
symptoms provided there are no contraindications such as a 
presumed hemodynamic mechanism of stroke. (Schrader et al.,  
2003; Lewin, 2008) The AHA/ASA guideline supports BP-
lowering therapy as soon as 24 hours after acute ischemic 
stroke. (Adams et al., 2007) 

 
What Is the Target BP Goal? 
 
Answer: The precise target goal is not definitively known. In 
the PROGRESS trial, BP was lowered by approximately 10 / 5 
mm Hg, and this BP target has been suggested as a reasonable 
one for patients according to the AHA/ASA guideline. (Sacco 
et al., 2006) However, there is variability of absolute BP level 
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and response to BP-lowering by the patient, especially when 
age is taken into account, and this must be considered before 
attempting to lower BP. A reasonable goal, if it can be safely 
achieved after ischemic stroke, is the Seventh Report of the 
Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure (JNC 7) 
target of 140 / 90 mm Hg for uncomplicated hypertensive 
patients and 130/80 mm Hg for those with diabetes mellitus or 
chronic kidney disease. (Chobanian et al., 2003)  Persons 
without hypertension may also benefit from BP-lowering in 
relation to recurrent stroke prevention. (Sacco et al., 2006) 

 
Which BP-Lowering Agent Is Most Effective? Answer: In 
general, all major classes of BP-lowering agents may diminish 
recurrent stroke risk. Although some studies have suggested 
that angiotensin-converting enzyme inhibitors and angiotensin 
receptor blockers may be more effective in recurrent stroke 
prevention than other antihypertensive agents, this assertion 
has not been validated in more recent studies. Thus far and 
based on somewhat limited data, the degree of BP-lowering 
may be more important than the agent used. The choice of the 
antihypertensive agent should probably depend more on the 
associated medical conditions rather than any specific 
cerebrovascular protective effects of a specific class of 
antihypertensive agents. -blockers may have a reduced ability 
to protect against stroke (particularly atenelol), may favor 
weight gain, and cause dyslipidemia and impaired glycemic 
control. Therefore, persons at risk for or with multiple 
metabolic factors may not be good candidates for -blocker 
administration unless they are vasodilator -blockers, which 
may not be associated with these latter side effects. Thiazide 
diuretics also may have dyslipidemic and diabetogenic effects 
when used at high doses, although this has been questioned by 
the findings of the Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack trial that failed to support 
the preference for calcium channel blockers, -blockers, or 
angiotensin-converting enzyme inhibitors compared with 
thiazide-type diuretics in patients with metabolic syndrome. 
(Wright et al., 2008) The AHA/ASA guideline recommends 
consideration of a diuretic in combination with an angiotensin-
converting enzyme inhibitor. (Sacco et al., 2006) 

 
Guidelines 

 
Table 3 lists recommendations for BP management according 
to AHA/ASA guidelines. (Sacco et al., 2006) Select recent 
guides from other regions are referenced. (European Stroke 
Organisation (ESO), 2008; Kjellstrom et al., 2006) The JNC 7 
is an excellent guide for overall BP management. (Chobanian 
et al., 2003) 

 
Conclusion 

 
The management of hypertension in the setting of an acute 
stroke is a vexing clinical problem. Recent data suggest that 
lowering BP in acute ICH is probably safe; however, it 
remains to be seen if this decreases hematoma expansion or 
improves outcome. Blood pressure management in acute 
ischemic stroke remains problematic and questions such as 
when to start antihypertensives and by how much to reduce BP 
are yet to be resolved. Although lowering BP is effective for 
recurrent stroke prevention, the degree of BP reduction may be 
more important than the class of the agent used. 
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