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Article
Intensive blood-pressure lowering in patients with acute 
cerebral hemorrhage. Published in the New England Journal of 
Medicine, September 2016[1]

Why was this research done?
Spontaneous non-traumatic intracerebral haemorrhage 
is commonly followed by an acute hypertensive response, 
which is associated with haematoma expansion leading to 
disability or death. Previous research has shown that guideline 
recommended (<180 mmHg) compared with intensive 
reduction (<140 mmHg) of systolic blood pressure in patients 
with a systolic blood pressure of 150 to 220 mmHg within six 
hours of onset of symptoms of cerebral haemorrhage does not 
lead to a significant reduction in disability or death. However, 
very early and more aggressive blood pressure reduction 
in these patients might influence these negative outcomes. 
Therefore the authors studied superiority of intensive reduction 
of systolic blood pressure to standard reduction in patients with 
acute cerebral haemorrhage. 

What was the research question?
Whether rapid intensive lowering of systolic blood pressure 
in patients with spontaneous supratentorial intracerebral 
haemorrhage leads to a better clinical outcome compared with 
standard care. 

How was this investigated?
In this multicentre, randomised two-group, open-label trial, 
1000 patients were enrolled, 500 patients were assigned to the 
standard treatment group and 500 to the intensive treatment 
group. The authors compared intensive systolic blood pressure 
lowering (110 to 139 mmHg) with standard reduction (140 
to 179 mmHg) within 4.5 hours after symptom onset. The 
primary outcome was death or disability at three months after 
randomisation. Secondary outcomes were quality of life and 

number of participants with haematoma expansion of 33% or 
more within 24 hours. Patients were eligible if they had a Glasgow 
Coma Scale (GCS) score of 5 or more, an intraparenchymal 
haematoma of less than 60 cm3 on computed tomographic 
(CT) scan and one or more readings of systolic blood pressure 
of 180 mmHg between onset of symptoms and initiation of 
intravenous antihypertensive treatment. Nicardipine was used 
a first-line antihypertensive treatment agent according to 
protocol, labetolol was assigned as second agent. 
The haemorrhage was evaluated at baseline and 24 hours after 
treatment initiation. Follow-up data were collected after three 
months during in-person clinical evaluation using the modified 
Rankin scale, the European Quality of Life-5 Dimensions (EQ-
5D) questionnaire, and physical and neurological examination. 

Main findings
The mean interval between onset of symptoms and 
randomisation was similar for both groups (intensive treatment 
group 182.2±57.2 minutes versus standard treatment group 
184.7±56.7 minutes). The mean minimum systolic blood 
pressure during the first two hours was 128.9±16 mmHg in the 
intensive treatment group and 141.1±14.8 mmHg in the standard 
treatment group. The primary outcome death or disability 
was observed in 38.7% (186 of 481) of the participants in the 
intensive treatment group and 37.7% (181 of 480) in the standard 
treatment group (relative risk 1.04; 95% confidence interval 
0.85 to 1.27; analysis was adjusted for age, initial GCS score, 
and presence or absence of intraventricular haemorrhage). The 
secondary outcomes, EQ-5D and haematoma expansion, did 
not differ significantly between the two groups. Serious adverse 
events within 72 hours that were considered to be related to 
the treatment occurred in 1.6% of the intensive-treatment 
group versus 1.2% of the standard treatment group. The renal 
adverse events reported within seven days after randomisation 
were significantly higher in the intensive treatment group (9.0% 
versus 4.0%, p=0.002). 
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Main conclusion
Acute intensive blood lowering in patients with intracerebral 
haemorrhage does not result in a lower rate of death or disability 
than the standard reduction.

Consequences for daily practice
The current recommendation for the treatment of hypertension 
in case of acute spontaneous intracerebral haemorrhage, dating 
from 2007,[2]  was to maintain a systolic blood pressure ≤180 
mmHg and/or mean arterial pressure <130 mmHg. Since then, 
several trials have been initiated to study intensive blood pressure 
reduction.[3,4] None of these studies showed a significant reduction 
in the rate of the primary outcome of death or severe disability. On 
the contrary, several studies have shown a poor clinical outcome 
in patients presenting with a blood pressure >210 mmHg in the 
acute phase following spontaneous intracerebral haemorrhage.[5] 
The initial hypertensive response after intracranial haemorrhage 
is assumed to be a physiological response to obtain cerebral 
perfusion. Lowering blood pressure intensively could lead to 
decreased brain perfusion resulting in neurological damage. This 
was not objectivated in the current trial. However, significantly 
more renal adverse events were found in the intensive treated 
population, indicating intensive treatment might do more harm 
compared with standard treatment. The recent studies showed 

that reducing the blood pressure below the current target of 
<180 mmHg does not improve outcome. It still remains unclear 
whether accepting a systole of 180-210 mmHg is safe and what 
the optimal timing of initiation of treatment is. Therefore, in the 
absence of more evidence, the advice to treat patients presenting 
with a blood pressure >180 mmHg within one hour after acute 
spontaneous haemorrhage according to the standard treatment 
protocol remains the recommendation. 
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