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2016 Original article

The impact of hyperacute blood pressure lowering on the
early clinical outcome following intracerebral hemorrhage
Ryo ltabashi® Kazunori Toyodaa'b, Masahiro Yasaka®®, Takahiro Kuwashiro?,
Hideaki Nakagaki®, Fumio Miyashita®, Yasushi Okada®, Hiroaki Naritomi® and

Kazuo Minematsu?

Objective Blood pressure lowering in acute intracerebral
hemorrhage patients may prevent hematoma growth and
neurological deterioration. The optimal goal of hyperacute
antihypertensive therapy for intracerebral hemorrhage
patients to obtain a favorable early clinical outcome was
investigated.

Methods Of 688 consecutive patients who were admitted to
our stroke care units within 24 h after intracerebral
hemorrhage onset, 244 patients who emergently received
intravenous antihypertensive therapy due to admission
blood pressure at least 180/105 mmHg were assessed. The
average systolic and diastolic blood pressure values 6, 12,
and 24 h after admission and the percentage reduction of
the blood pressure value with respect to the admission
blood pressure value were used for analysis.

Results At 3 weeks, 66 patients (27%) had a completely
independent activity level corresponding to a modified
Rankin Scale score of 1 or less. After adjustment for
baseline characteristics, a favorable functional outcome
was more common in patients with the lowest quartile of
average systolic blood pressure in the initial 24 h

(<138 mmHg, odds ratio 4.36, 95% confidence interval
1.10-17.22), and was similarly common in those with the
middle two quartiles (138-148 mmHg, 148-158 mmHg)
than in those with the highest quartile of systolic blood
pressure (=158 mmHg). Analyses using patient quartiles on
the basis of the average diastolic blood pressure or the

Introduction

An elevated blood pressure (BP) is common after intra-
cercbral hemorrhage (ICH) [1-3]. Several studies have
reported that a high BP is associated with a poor out-
come, which is partly because of hematoma cxpansion
[1=7]. Thus, there is a consensus that an extremely high
BP in acute ICH should be controlled. Current guide-
lines recommend intravenous (i.v.) antihypertensive
therapy for acute ICH patients who have elevated BP
levels. The American Heart Association (AHA) [8,9]
advocates treating patients having systolic blood pres-
sure (SBP) at least180 mmHg, diastolic blood pressure
(DBP) at least 105mmHg, or mean blood pressure
(MBP) at least 130 mmHg so as to maintain a target
BP less than 180/105 mmHg. The International Society
of Hypertension (ISH) [2] introduced the notion that BP

0263-6352 © 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

reduction of systolic or diastolic blood pressure did not
show an association with early outcome.

Conclusion Lowering the systolic blood pressure to less
than 138 mmHg during the initial 24 h appears to be
predictive of favorable early outcome in intracerebral
hemorrhage patients. Randomized controlled trials to
answer this question are needed. J Hypertens 26:2016-
2021 © 2008 Wolters Kluwer Health | Lippincott Williams &
Wilkins.
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morc than 220/120 mmHg should be reduced by less
than 20%. However, some studies involving a small
number of patients recommended a lower target BP
to prevent hematoma growth or neurological deteriora-
tion [10,11]. Recently, a run-in phase of Intensive Blood
Pressure Reduction in Acute Cerebral Hacmorrhage
Trial (INTERACT) [12], involving 404 patients with
hyperacute ICH, proved that intensive BP lowering to
target SBP of 140 mmHg is well tolerated and seems to
reduce hematoma growth. As other trials on acutc BP
management for [CH patients, Antihypertensive Treat-
ment in Acute Cerebral Hemorrhage (ATACH) [13],
Efficacy of Nitric Oxide in Stroke (ENOS) trial
(ISRCTN99414122), and Scandinavian Candesartan
Acute Stroke Trial (SCAST, ClinicalTrials.gov Identi-
fier: NCT00120003) are ongoing.

DOI:10.1097/HJH.0b013e32830b896d
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We previously reported that a very high BP affected ICH
patients’ outcomes [14]. Thus, we usually give antihy-
pertensive therapy to patients with acute hypertension
according to the above AHA criteria (>180/105 mmHg)
[8,9]. A recent prospective study [15] showed that i.v.
nicardipine when given to ICH patients with acute
hypertension had a high rate of tolerability. However,
several issues remain to be elucidated, including: to
which level the acute BP should be reduced, whether
SBP or DBP is the optimal indicator for acute anti-
hypertensive therapy, and whether the absolute BP value
or the percentage reduction of the BP should be used as
the indicator of good control. To resolve these issues, an
observational study was done using the prospective data-
bases of two stroke centers. The purpose of this study was
to determine which level of BP lowering within the initial
24 h of hospitalization contributed to a positive early
clinical outcome in hyperacute ICH patients.

Methods

A total of 688 consecutive Japanese patients with non-
traumatic [CH who were admitted to stroke care units in
the National Cardiovascular Center, Osaka, and the
National Hospital Organization Kyushu Medical Center,
Fukuoka, within 24 h after stroke onset were registered
in our database from January 1999 through October 2003.
Of these paticents, consecutive patients who were given
i.v. antihypertensive therapy for initial SBP (SBP;) at
least 180 mmHg, initial DBP (DBP)) at least 105 mmHg,
or initial MBP (MBP; = DBP; + pulsc pressure/3) at least
130 mmHg were enrolled in the study. In principle,
all the ICH patients in our institutes who met
the above criteria for initial BP were given antihyper-
tensive therapy. Patients who died within the initial 24 h,
those who underwent surgical hematoma evacuation,
those who had a disability prior to ICH onset correspond-
ing to a modified Rankin scale (mRS) score of at least 2,
and thosec with secondary hemorrhages due to trauma,
tumor, aneurysm, dural arteriovenous fistula, or arterio-
venous malformation were excluded. The regional ethics
and hospital management committees approved the
study (#15-22, 30 September 2003). Written informed
consent to participate in the study was obtained from the
patient, or from a relative if patients could not give
consent themselves.

In all patients, the ICH was verified on computed tomo-
graphy (CT) immediately following admission and then
again approximately 24 h later. The hematoma volume
was measured using the ABC/2 method by neurologists
blinded to the patient’s clinical history [16]. Early hema-
toma enlargement was defined as an increase in hema-
toma volume by more than 40% from the admission CT
to the 24-h CT [14,17,18].

Using the prospective database, the following back-
ground characteristics were investigated: age, gender,

Antihypertensive therapy for acute ICH ltabashi et al. 2017

hypertension (BP >140/90 mmHg before stroke onset
or taking regular antihypertensive drugs), diabetes mel-
litus (fasting blood glucose >126 mg/dl, random blood
glucose >200 mg/dl, hemoglobin Alc >6.5%, or taking
antidiabetic medication), hypercholesterolemia (serum
total cholesterol >220 mg/dl or taking antihyperlipidemic
drugs), hypocholesterolemia (secrum total cholesterol
<130 mg/dl on admission without taking antihyperlipi-
demic drugs), current or previous smoking habit, alcohol
consumption at least two drinks per day, history of
symptomatic stroke (ischemic or hemorrhagic), heart
discasc (including atrial fibrillation, valvular disease,
cardiomyopathy, and ischemic heart discase), liver
disease (liver cirrhosis or active hepatitis), and taking
antithrombotic therapy (antiplatelets or anticoagulants)
before stroke onset. On admission, the blood glucose
level, the activated partial thromboplastin time (APTT),
time interval between symptom onset and hospital arrival
(onset-to-arrival time), and the severity of neurological
deficits according to the National Institutes of Health
Stroke Scale (NIHSS) were also recorded.

The BP within the initial 24 h (BP,4,) was defined as the
mean of the three BP values obtained at 6, 12, and 24 h
after admission. The reduction in BP,4, compared with
BP; (ABP) was calculated using the formula: ABP =100 —
BP,4, x 100/BP; (%). Each time, the BP was measured by
a trained nurse using a mercury sphygmomanomecter with
the patient supine; the average of two consccutive
measurcments within an interval of 1-2 min, as well as
additional measurements if the first two were quite
different, was used for analyses [19]. In all paticnts,
antihypertensive agents were given i.v. immediately after
CT detection of the hematoma; nicardipine or nitro-
glycerine was primarily used, and diltiazem was added
if needed. In general, the i.v. antihypertensive therapy
was continued during the initial several days, and oral

antihypertensive medication was given subsequently
if needed.

The primary outcome was completely independent
activity of daily living (ADL) at 3 wecks post-ICH,
corresponding to an mRS scorc of 1 or less. The score
was assessed by vascular neurologists in charge at
the clinic or hospital with full physical examination.
Secondary outcomes included hematoma enlargement
within the first 24 h and mortality at 3 weeks post-ICH.

Statistical analysis was performed using the SPSS 11.0]
statistical software package (SPSS Inc., Chicago, Illinois,
USA). The clinical characteristics of the patients with and
without having the above three outcomes were compared
using Student’s ~test, the chi-squared test, and Mann-
Whitney’s U test, as appropriate. To identify the relation-
ship between BP.4, and the early outcomes, patients

were divided into four groups according to the SBP4p,
ASBP, DBP54;,, and ADBP. Using the Cox proportional

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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