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Limited to 
What can ED physicians do for stroke 

patients alternatively?  



Over 60% of patients with either ischemic or hemorrhagic stroke have elevated blood 

pressure in the ED.  

15% of them over 184 mmHg.   

Acute hypertensive response 

A physiologic response  

Disruption of autonomic control 

Increased sympathetic control 

Impaired parasympathetic activity 





If the blood pressure exceeds the upper limit of 

auto-regulation may result with cerebral edema or 

blood-brain barrier dysfunction.  

However, if the blood pressure decreased the lower 

limit of auto-regulation may result with decreased 

perfusion, worsening ischemia or stroke 

progression.  



Have prognostic significance 

Related with cardiovascular events, renal injury and 

encephalopathy 

May promote hemorrhage propagation 

May increase the likelihood of hemorrhagic transformation in 

ischemic stroke 



Blood Pressure and Clinical Outcomes in the International Stroke Trial 

Jo Leonardi-Bee, Philip M.W. Bath, Stephen J. Phillips and Peter A.G. Sandercock. 

Stroke. 2002;33:1315-1320 
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Normotensive stroke 
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vs 
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Is opposite true? 



Stroke patients with elevated 

blood pressure in acute 

setting 

Drop the Blood 

Pressure 
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the Blood 

Pressure 

vs 

Outcome? Outcome? 



Concerns with lowering the blood pressure are the potential to 

reduce blood flow of penumbra.  

Enlarge the area of infarction 

Concerns with keeping patients with high blood pressure are 

cerebral edema, hemorrhagic transformation, vascular injury 

and cardiovascular complications 









• Included studies were composed of published and unpublished randomized, controlled 

trials in acute ischemic stroke or acute primary intracerebral hemorrhage of drugs that 

had the potential for altering BP.  

• Therapy had to be initiated within 1 week of stroke onset.  

• Uncontrolled studies, confounded trials (where interventions were compared with each 

other rather than control/placebo), studies of patients with subarachnoid hemorrhage, 

and studies where BP or clinical outcome data were unobtainable were excluded. 



• The Cochrane Library (issue 2, 2008), Medline (1966 to January 2009), EMBASE 

(1980 to January 2009), and Science Citation Index(ISI Web of Science, 1981 to 

January 2009) were searched.  

• No language restrictions were applied. 

Type of Participants 

• Adults (age 18 years) of either sex with acute ischemic or hemorrhagic stroke who 

were eligible for randomization to either active treatment or placebo/open control were 

included. 









Methodologies of studies are heterogenous 

Some of them studied patients with hemorrhagic stroke 

Some of them studied patients with ischemic stroke 

Some of them studied both 

Included patients with symptom onset of within one week.  



JAMA. doi:10.1001/jama.2013.282543 



Inclusion Criteria: 

Patients with ischemic stroke 

22 years old or older 

Within 48 hours of symptom onset 

Systolic blood pressure between 140 and 220 

Exclusion criteria 

patients with severe heart failure, acute myocardial in- farction or unstable 

angina, atrial fibrillation, aortic dissection, cerebrovascular stenosis, or 

resistant hypertension, and those in a deep coma, were excluded. 



• Intervention: 

• Lowering systolic blood pressure by 10% to 25% within the first 24 hours 

after randomization, achieving a systolic blood pressure less than 140 

mm Hg and diastolic blood pressure less than 90 mm Hg within 7 days, 

• Discontinue of anti-hypertensive medication in control group.  

• Outcome:  

• The primary outcome was a combination of death within 14 days after 

randomization and major disability at 14 days or at hospital discharge if 

earlier than 14 days. 











Did not enrolled patienst in the early period of stroke (within six hours) 

Heterogenity of hypertensive agents 

Lack of reporting adverse effects of anti-hypertensive agents 

The clinically insignificant blood pressure difference between two 

groups 

Lack of drawing a conclusion between patients with a blood pressure 

of  180 mmHg vs 140 mmHg 



Dropping the blood pressure in patients with ischemic stroke 

under 140 mmHg does not result with a decreased mortality or 

better neurological outcome.  

Blood pressure of ischemic stroke patients decreases slightly 

after a while without a medication.  





• Patients aged 18 years or older with a clinical diagnosis of 

stroke (ischemic or haemorrhagic), 

• Presenting within 30 h of symptom onset  

• Systolic blood pressure higher than 140 mm Hg 



• Patients were allocated in a 1:1 ratio to treatment with 

candesartan or placebo.  

• The randomisation sequence was computer-generated and 

stratifi ed by centre, with blocks of six packs of candesartan or 

placebo.  

• Patients and investigators were masked to treatment 

allocation; the candesartan and placebo tablets were identical 

in appearance and came in prepacked, consecutively 

numbered drug packs. 



Intervention: 4 mg candesartan on day 1, 8 mg on day 2 and 

16 mg on day 3-7.  

• Outcome: death and mRS at 6th months.  

• Stroke progression was defined as a neurological deterioration 

of 2 or more points on the SSS occurring within the first 72 h of 

stroke onset and believed to be caused by the index stroke, 

after exclusion of recurrent stroke or systemic reasons for 

deterioration. 











Included patients either with ischemic or hemorrhagic stroke 

• Included patients within 30 h of symptom onset 

The progress of mean systolic blood pressure is so close 

between to draw a conclusion. 



Can not draw conclusion between high blood pressure and low 

blood pressures in stroke 

Starting candesartan in the first day of the treatment is not 

superior to placebo.  



There is no evidence to drop the blood pressure in patients 

with ischemic stroke either with oral or intravenous 

antihypertensive 



Hemorrhagic Stroke 





In patients presenting with a systolic blood pressure of 150 to 

220 mmHg, acute lowering of systolic blood pressure to 140 

mmHg is probably safe (Class IIa; Level of Evidence B). 

Until going clinical trials of BP intervention for ICH are 

completed physicians must manage BP on the basis of the 

present incomplete efficacy evidence. 





Patient: Hemorrhagic stroke within 6 hours over 18 years old, GCS≥8 and BP≥170 

Intervention: IV nicardipine 

First group: 170-200 mmHg between 18 and 24 hours.  

Second group: 140-170 

Third group: 110-140 

Outcome: The two primary safety end points were:  

(1) neurologic deterioration (defined by a decline in the GCS score ≥2 or increase in 

NIHSS score ≥4 points that is not explained by use of sedatives or hypnotics) within 

24 hrs from treatment initiation; and  

(2) SAE (defined per FDA guidelines) occurring within 72 hrs of treatment initiation. 









Very small sample size  

Predisposed to random bias 





Patient: spontaneous ICH within 6 hours, ≥18 years old, BP 

between 150-220 mmHg, GCS ≥6 

Intervention: Lower blood pressure under 140 mmHg within 

1st hour by IV anti-hypertensive 

Control: Keep blood pressure approximately 180mmHg.  

Outcome: the primary outcome was death from any cause and 

the secondary outcomes were early neurological deterioration 

(defined by a fall of ≥2 points on the GCS or a gain of ≥4 

points in the NIHSS from baseline to 72 h) 









Limitations:  

Small sample size 

Drops in systolic blood pressure in control groups that 

prevents the comparison of high and low blood pressures in 

hemorrhagic stroke 

Conclusion: 

Giving these patients IV anti-hypertensive agents may not 

contribute a better neurological outcome but tends to lower 

mortality with statistical insignificance.  





Patient: spontaneous intracranial hemorrhage within 6 hours, BP 150-220 

mmHg 

Intervetion: achieving blood pressure level of less than 140 mmHg within 1 

hour after randomization and maintaining this level for next 7 days. 

IV and oral anti-hypertensives 

Control: Blood pressure was dropped if BP is over 180 mmHg with oral anti-

hypertensives.  

Outcome: Major disability or death (Modified Rankin Score of 3-6).  











Limitations:  

The dramatic decreases of blood pressure in control group 

Inability to control the effect of oral anti-hypertensive agents in 

control group which results with lower blood pressure.  

Conclusion:  

No conclusion in order to compare the prognosis of patients with 

high blood pressure and low blood pressure like over 180 and 140 

mmHg.  

Intense lowering tends to result with good neurological outcome 

but not death.  



Intensive lowering the blood pressure tends to be result with 

good neurological outcome rather than death?? 

More trials needed comparing the high BPs and intensive 

lowering for drawing a conclusion 

Just wait the results of ATTACH2 trial that is coming up in 

2006 


