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¥ To determine which level of BP lowering
within the initial 24 h of hospitalization
contributed to a favorable early clinical Inclusion: e y
; : ¥ Initial SBR/TH 180/105 mmHg

outcome in hyperacute ICH patients « IV antihypertensive therapy
Exclusion:
v Fatal within 24 h
« Surgical hematoma evacuation
* Premorbid mRS 22
¥ Trauma, tumor, aneurysm, dural AVF, AVM




Patient features

¥ On admission & 24-h F/U

v Hematoma volume: ABC/2 method Bacquou_nd chal’acti-.‘ris‘tlts i
v age, sex, hypertension, diabetes,

hyper- & hypocholesterole ing, alcohol,
Prior stroke, heart disease, liver disease
prior antithrombotic therapy

Admission blood glucose, AFTT

Onset-to-arrival time

Admission NIHSS

v Hematoma enlargement: Awvolume >40%

Blood Pressure

¥ BP within 24 h (BP,,,) : / Prim: =
mean of 3 BP values at 6, 12, & 24 h CRYHTIN Y DULIIN,
v ABP = 100 — BP,,, * 100/BP,,, %) +mRS 0-1 at 3 weeks

71V antihypertensive agents ¥ Secondary outcomes:

v : ithin 2
v Nicardipine, nitroglycerine, diltiazem Hematoma enlargement within 24 h
vMortality at 3 weeks

Patient characteristics BP lowering & primary outcome

mRS 0-1 mRS 2-6
(n=68) (n=178)
Age, y 60.8+-10.€ B - A 1

p Value

Blood glucose, mg/dl

APTT, sec

NIHSS, median (range)
oma volu
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+ Lowering SBP to <138 mmHg during the
initial 24 h appears to be predictive of
favorable early functional outcome in ICH
patients.

v Similar goal (140 mmHg) in INTERACT, ATACH
v Cause or result?

v Needs for a randomized prospective study
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The impact of hyperacute blood pressure lowering on the
early clinical outcome following intracerebral hemorrhage
Ryo ltabashi®, Kazunori Toyoda®®, 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 mmHa, 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-
cerebral 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 expansion
[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 Hearr Associanion (AHA) [8,9]
advocates treating patients having systolic blood pres-
sure (SBP) ar least180 mmHg, diastolic blood pressure
(DBP) at least 105 mmHg, or mean blood pressure
(MBP) ar least 130 mmHg so as to maintain i@ target
BP less chan 180/105 mmHg, The International Sociery
of Hypertension (1SH) | 2] introduced the notion that BP

0263-6352 © 2008 Wolers Kluwer Health | Lippincott Wilkams & Willuns

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.

Journal of Hypertension 2008, 26:2016-2021

Keywords: antihypertensive therapy, blood pressure, hypertension,
intracerebral hemorrhage, mortality, stroke outcoma

Abbreviations: ADL, activity of daily living: APTT, activated partial
thromboplastin time; ATACH, Antihyp: ive T in Acute Cerebral
Hemorrhage; CBF, cerebral blood flow; ICH, intracerebral hemorrhage:
INTERACT, Intensive Blood Pressure Reduction in Acute Cerebral
Haemorrhage Trial; MBP, mean blood pressure: mRS, modified Rankin
scale; NIHSS, National Institutes of Health Stroke Scale

“Cerabrovascular Division, Department of Medicine, National Cardiovascular
Center, Suta, Osaka and "Department of Cerebrovascular Disease, National
Hospital Organization Kyushu Medical Centor, Fukuoka, Japan

Carrespandence to Kazunon Toyoda, MD, PhD, Cerebrovascular Division,
Department of Medicine, National Cardiovascular Center, 5-7+1 Fujishirodai
Suita, Osaka 565-8565, Japan

Tel: +81 6 6833 5012; fax: +81 6 6872 7488; e-mail: toyoda@hsp neve.gojp

Received 31 March 2008 Revised 10 May 2008
Accepted 04 June 2008

more than 220/120mmHg should be reduced by less
than 20%. However, some swmudies involving a small
number of partients 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 Haemorrhage
Trial (INTERACT) [12], involving 404 patients with
hvperacute 1CH, proved rthat intensive BP lowering to
target SBP of 140 mmHg is well tolerated and seems o
reduce hematoma growth, As other trials on acute BP
management for [CH patients, Antihypertensive |'reat-
ment in Acute Cerebral Hemorrhage (ATACH) [13),
Efficacy of Nitrice Oxide in Stroke (ENOS) rtrial
(ISRCTN99414122), and Scandinavian Candesartan
Acute Stroke I'nial (SCAS'L, Clinical I'rials.gov ldenti-
fier: NC'T00120003) are ongoing.

DOL:10.1097/HIH.0b0132328306896d




We previously reported that a very high BP affected ICH
patients’ outcomes [14]. Thus, we usually give anuhy-
pertensive therapy to patients with acute hvpertension
according to the above AHA criteria (>180/105 mmlHg)
[8.9]. A recent prospective study [15] showed that i.v.
nicardipine when given to ICH patients with acute
hvpertension had a high rate of rtolerability. 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-
hvpertensive 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 prospecrive darta-
bases of two stroke centers. The purpose of this study was
to determine which level of BP lowering within the inital
24h of hospitalization contributed to a positive early
clinical outcome in hyperacute ICH patients.

Methods

A total of 688 consecutive Japanese patients with non-
traumatic ICH 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 onser were registered
in our database from January 1999 through October 2003.
Of these patients, consecutive patients who were given
i.v. anthypertensive therapy for inical SBP (SBP;) at
least 180 mmHg, initial DBP (DBP;) at least 105 mmHg,
or initial NIBP (MBP; = DBP; + pulse pressure/3) at least
130mmHg were enrolled in the study. In principle,
all the ICH padents 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 those with secondary hemorrhages due to trauma,
tumor, aneurysm, dural arteriovenous fistula, or arterio-
venous malformation were excluded. The regional ethics
and hospiral management committees approved the
study (£15=22, 30 Seprember 2003). Written informed
consent to participate in the studv was obtained from rhe
patient, or from a relative if patients could not give
consent themselves.

In all patients, the ICH was verified on compured romo-
graphy (C'1) immediately following admission and then
again approximately 24 h later. "T'he 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 1
to the 24-h CT [14,17,18].

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

Antihypertensive therapy for acute ICH habashi ef al 2017

hvpertension (BP >140/90 mmHg before stroke onset
or taking regular antihvpertensive drugs), diaberes mel-
litus (fasting blood glucose >126 mg/dl. random blood
glucose >200mg/dl, hemoglobin Ale 26.5%, or taking
antidiabetic medication), hypercholesterolemia {(serum
total cholesterol >220 mg/dl or taking ancthyperlipidemic
drugs), hvpocholesterolemia (serum 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
sympromatic stroke (ischemic or hemorrhagic), heart
discase (including atrial fibrillation, valvular disease,
cardiomyopathy, and ischemic heart disease), liver
disease (liver cirrhosis or acuve hepatns), and aking
antithrombotic therapy (antiplatelers or anticoagulants)
before stroke onset. On admission, the blood glucose
level, the activated partial thromboplastin time (APT7T),
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.

T'he BP within the initial 24 h (BP ,,) was defined as the
mean of the three BP values obtained at 6, 12, and 24h
after admission. The reduction in BP 2y, compared with
BP; (ABP) was calculated using the formula: ABP = 100 -
BP,y, x 100/BP; (%). Each time, the BP was measured by
a trained nurse using a mercury sphygmomanometer with
the patient supine; the average of rwo consecutive
measurements within an interval of 1-2min, as well as
additional measurements if the first two were quite
different, was used for analyses [19]. In all patents.
antihypertensive agents were given i.v. immediately after
C'l" derection of the hematoma; nicardipine or nitro-
glycerine was primarily used, and diltiazem was added
if needed. In general, the iv. antihypertensive therapy
was continued during the inital several days, and oral
antihypertensive medication was given subsequently
if needed.

The primary outcome was completely independent
activity of daily living (ADL) at 3 weeks post-1CH,
corresponding to an mRS score of 1 or less. The score
was assessed bv 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-1CH.

Statistical analysis was performed using the SPSS 11.0]
statistical software package (SPSS Inc., Chicago, Illinois,
LISA). The elinical characteristics of the patients with and
without having the above three outcomes were compared
using Student's s-test, the chi-squared test, and Mann—
Whitney's [ test, as appropriate. T'o identify the relation-
ship between BPay, and the carly outcomes, patients
were divided into four groups according to the SBP .y,
ASBP, DBP,yy,. and ADBP. Using the Cox proportional



2018 Journal of Hypertension 2008, Vol 26 No 10

Table 1 Clinical characteristics of patients with different early outcomes

mRS at 3 waoks mRS <1 {n~66) mRS >2 (n=178) P value
Bassline charactenstics
Age (year) 608+ 106 660+ 1246 0003
Male gender 41 (82%) 99 (56%) 0.362
Alcahel consumption (=-2 drinks/day) 16 (24%) 23 (V3% 0.032
Physiclogical and clinical status on admission
SBP, (mmHg) 164.0+18.0 20414232 0.002
DBP, (mmHg) 10402184 1051+ 140 0.648
Biuodumcoue (mg/dl) 1203+ 4886 15464657 0003
i partial tF P time (s) 305+43 202+38 0.021
Onsat-to-armval bme (h) 50+58 2B8+38 <0.001
NIHSS score. median (range) 4 (0=17) 14 (1-38) <0.001
Hematoma volume (mi) 60+863 199244 =0.001
Mortality at 3 woeks Daad {n=132) Survved (n=232) P value
Age (yaar) 642+ 138 646+122 0.807
Male gender 8 (67%) 132 (57%) 0.505
Symptomabc schemic stroke 6 (50%) 29 (13%) <0.001
Antithrombotic therapy 5 (42%) 32 (14%) 0.009
SBP, (mmHg) 2253+ 203 2001 +£215 <0.001
DBP, (mmHg) 1137185 1043 +158 0.047
Blood glucose (mg/di) 2487 + 1345 1423 +523 <0.001
NIHSS score, medan (rangel 28 (9-38) 11 (1-386) <0.001
Hematoma volume (mi) 5068+5389 138+164 <0.001
Deep ganglionic hematoma 5 (42%) 183 (78%) 0011
Hematoma enlargement withn 24 h Present (n=232] Absent (n=204) P value
Age (yaar) 886+ 142 8404120 0.048
Maie gender 17 (B3%) 118 (58%) 06186
Hean disease B (28%) 26 (13%) 0023
SBP. immHg) 2038+ 227 1997 +£213 o318
DBP, (mmHg) 1049+174 10432156 0852
NIHSS score, median (range) 14 (3-36) 10 (0-31) <0.001
Hematoma volume (mi) 218+ 288 138+ 188 0.028

Agae, gender, SBP DBP and clinical characteristics thal wera statistically significantly different among the groups (P< 0.05) are listed. Hyperension, diabetes meliitus,

hyperc olemia, ing habit,

¥P ymp

hemaorrhagic stroke, and liver disease were not significantly different for any of the three outcomes.

DBP dl biood p . mRS, cified Rnnhm Scale; NIHSS, National Instituies of Health Siroke Scale; SBP, systolic blood pressure

hazards model, multivanate-adjusted odds ratio (OR) and
95% conhdence interval (Cl) compared with the quartile
with the most modest BP lowering in each item were
calculated after adjustment for age, gender, blood glu-
cose, onset-to-arrival nme, NIHSS score, and hematoma
volume: they were known predictors for ICH outcome
and showed rthe significant association with an mRS
score of 1 or less in the present study (Table 1) Finally,
the clinical characteristics were compared among the
patients in the quartiles using one-way factonal analysis
of variance, the chi-squared test, and the Kruskal-Wallis
test, as appropriate. Continuous values are expressed
as mean = SD. £ value less than 0.05 was considered
statistically significant.

Results

Overall, 244 pavients (140 men, 65+ 12 vears old) were
assessed; 229 (949%) had SBP, ar least 180 mmHg, 123
(50%) had DBP; at least 105 mmHg, and 168 (69%) had
MBP; ac least 130mmHg. The median SBP.y, was
148 mmHg (interquartile range 138—-158 mmHg), median
ASBP was 26%. (20-32%), median DBPs;, was
S80mmHg (74-87 mmHg), and median ADBP was 23%
(16=31%).

At 3 wecks, 66 patients (27%) had independent ADL
(an mRS score of <1). Compared with patients with an
mRS score of at least 2, these patients were younger,
more frequently consumed alcohol, and had a lower SBP;,
a lower blood glucose level, a longer AP'ITT, a lower
NIHSS score, a longer onset-to-arrival ime, and a smaller
hematoma volume (Table 1), A higher proportion of
patients with SBP .y, less than 138 mmHg had an mRS
score of at least 1 (46%) than patients in the other three
quartiles (top graphs of Fig. 1).

At 3 weeks, 12 patients (3%) had died. Compared with
survivors, the patients who had died more frequently had
a history of ischemic stroke, a higher rate of antthrom-
botic use. u higher SBP,, a higher DBP,, a higher blood
glucose level, a higher NTHSS score, a larger hematoma
volume. and a lower rate of deep ganglionic hematoma
(‘Table 1). SBP .y, ASBP, DBP .y, and ADBP were not
significantly associared wirh a faral ourcome, alchough the
mortality rate had a nonsignificant tendency to increase as
SBP reduction increased (middle graphs of Fig. 1),

Early hematoma enlargement was present in 32 of 236
patients (14%) who had a follow-up CT at approximarely
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Fig. 1 —
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and secondary outcomes and blood pressure in the initial 24 h, SBP,4,: the mean of the three SBP values at 6, 12,

100/DBP,

DBP, diastolic blood pressure; mRS, modified Rankin Scale; SBP, systolic blood pressure.

24h. Compared with patients withour enlargement,
patients with early hematoma enlargement were older,
and more frequently had heart disease, a higher NIHSS
score, and a larger hematoma volume on CT (Table 1),
Onset-to-armival time was not associated with hematoma
enlargement. SBP.y,. ASBP. DBP 4. and ADBP were
not significantly associated with hematoma enlargement
(bottom graphs of Fig. 1).

Compared with patients with SBP yy, at least 158 mmHg,
patients with SBP 2y, less than 138 mmHg more frequently
had an independent ADL at 3 weeks after adjustment for
age and gender (OR 4.46, 95% CI 1.89-10.53) and for age,
gender, blood glucose, onset-to-arrival time, NIHSS score,
and hematoma volume (OR 4.36, 93% CI 1.10-17.22,
Table 2). However, the frequency of independent ADL
did not differ berween the other two SBP g, quartiles
(148-158 mmHg, 138-148 mmHg) and the SBP 3, at least
1538 mmHg quartile. After multivariate adjustment, the
frequency of independent ADL did not differ among
the patient quartiles based on ASBP, DBP 4y, or ADBP.
After multivariate adjustment, the frequency of a fatal
outcome or early hematoma enlargement did not differ

Table 2 Odds ratios for independent activity of daily living at
3 weeks (corresponding to mRS score< 1)

Age and gendar adjusted Multnanate adjusted®

OR a5% Cl P value OR a5 C1 P valua

SBP, (mmHg)

168~ 1.00 (Relerence) 1.00 (Reference)

148-158 126 051-3.12 0618 1.72 0.45-662 0433

138-148 126 051-3.14 D614 1.34 033-548 0,680

<138 446 1.89-1053 0001 436 1.10-1722 0038
ASBP (%)

<20 1.00  (Referencel 1.00 (Relerence)

20-26 0.73 0.32-1.68 0462 082 023-2987 0.766

26-32 119 055-2.62 0658 131 037-4867 0678

32- 073 032-187 0453 104 0.28-388 0852
DBP.s, (mmHg)

a7- 1.00  (Reference) 1.00 (Reference)

BO-87 1.13 051-2.48 0766 3.6 0.92-1084 0.069

74-80 0B 039-203 0776 165 047-579 0437

<74 084 035-2.01 0687 284 070-1144 0.143
ADBP (%)

<16 100  (Reference) 1.00 (Referencel

16-23 111 050~-242 0803 1.13 034-376 0.848

23-3 087 044-2.15 0835 196 057-674 0.285

31- 042 017-1.04 D080 143 035-588 0618
SBP,,, the mean of the three SBP values al 6 12, and 24h; ASBP:

100 ~ SBPyy, « 100/58F; DBP;4,: tha mean of the three DBP values at 6, 12,
and 24 h: ADBP. 100 — DBP,,. ~ 100/DBP. CI, confidence interval; DBP, dastolic
blood prasswe; OR. odds ratio; SBP, systolic blood pressure. * Adjusted for age,
gender, bload glucose, onset-to-arrival bme, NIHSS score, and hematoma volume.
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among the patient quartiles based on SBP,y,, ASBP,

[)l”’_uh. or AI) H]’

Discussion

‘T'he association that hyperacute BP lowering has to the
carly clinical outcome of ICH patients was assessed in
this study. The present study's major finding was that. in
ICH patients having an initial BP at least 180/105 mmHg,
lowering SBP to less than 138 mmHg during the initial
24 h of hospitalization was related ro independent ADL
(corresponding to an mRS score <1) at 3 weeks after
multivanate adjustment including the known derer-
minants of patient outcomes such as the advanced age,
the initial hematoma volume, and the initial severity of
neurological deficits,

Hematoma growth is a predictor of mortality and poor
functional outcome in acute ICH pauents [20], and many
[6,14,21], bur notall [22,23], studies have reported that it
is associated with high BP on admission. This association
may be due to the enhancement of ongoing bleeding and
rebleeding from ruptured small arteries and arterioles
caused by high BP. However, after adjustment for time
after onset. no relationship between admission BP and
hematoma growth has been found [14,21], This suggests
that both the BP and the risk of hematoma growth are
highest soon afrer ICH onset [2]. Growth of perihema-
tomal edema also affects functional outcome [24]. Thus,
appropriate control of hvperacute BP may prevent
growth of hematoma and edema and improve patient
outcome,

On the contrary, there is a concern that lowering BP
reduces global cerebral blood How (CBF) and exacerbates
perthematomal ischemia, Most ICH  patients have
chronic hypertension, which increases the lower limic
of GBF autoregulation. A rapid BP decline within 24h
after ICH was reported to be associated with increased
mortality [25]. Thus, aggressive hyperacute BP lowering
may worsen brain injury, particularly in patients with
increased intracramial  pressure.  However, a  small
randomized study using positron emission tomography
showed that i.v. antihyvpertensive therapy that reduced
MBP by 15% did not alter global or perihemaromal CBF
[26]. On the basis of these findings, BP lowering appears
to be more beneficial than harmful for hyperacute
[CH patients.

The present results indicate that acute SBP lowering to
less than 138 mmHg was staasocally associated with
independent ADL at 3 weeks. The result could be used
to explain the SBP goal (<140 mmHg) thar is being used
in INTERACT [12] and ATACH [13]). However, on the
basis of the present study design, it is difficult o conclude
whether strict SBP lowering directly causes a good func-
tional outcome or whether patients who are expected o
have a good outcome tend to respond well to the anti-

hvpertensive therapy. The BP goal identified in the
present study was relanively low compared wich the BP
goals identified in previous studies. Ohwaki er a/. [10]
assessed 76 patients and reported that an SBP warget of
150 mmHg or less was less significantly associated with
hematoma growth than thatof an SBP at least 160 mmHg.
Qureshi er al. [11] gave i.v. antihypertensive medication
to 27 patients to maintain their BP less than 160/
100 mmHg: most of the patients did not develop neuro-
logical deterioration or hematoma growth.

In the present study, the percentage reduction of the SBP
was not found to be a good indicator for functional out-
come, presumably because the patient group with the
greatest SBP reduction included both patients in whom
strict BP lowering was successful and was associated
with a4 good outcome, and patients who had a very
high admission SBP, which was associated with a poor
outcome, Similarly, DBP was not a good indicator of
outcome,

Limitations of the present study nclude: the study was
not a randomized controlled study, and the anthvper-
tensive agent doses were chosen by each physician; BP
values after the mital 24h were nor assessed; chronic
outcome at 3 months was not assessed: and the rates of
hematoma enlargement and mortality in our population
were too low to assess these outcomes appropriately.

As the incidence of ICH is known to be higher in Japan
and many Asian countries than in Western countries [27-
30). a different BP lowering goal from that in Western
guidelines may be necessary in Asian countries. Appro-
priate BP management should be an established part of
the medical therapy given to acute ICH parients.
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~Intensive blood pressure reduction in
acute cerebral haemorrhage trial:
INTERACTC

BACKGROUND: There is much
uncertainty about the effects of early
lowering of elevated blood pressure (BP)
after acute intracerebral haemorrhage (ICH).
Our aim was to assess the safety and
efficiency of this treatment, as a run-in phase
to a larger trial.

METHODS: Patients who had acute
spontaneous ICH diagnosed by CT within 6 h
of onset, elevated systolic BP (150-220 mm
Hg). and no definite indication or
contraindication to treatment were randomly
assigned to early intensive lowering of BP
(target systolic BP 140 mm Hg; n=203) or
standard guideline-based management of BP
(target systolic BP 180 mm Hg: n=201). The
primary efficacy endpoint was proportional
change in haematoma volume at 24 h;
secondary efficacy outcomes included other
measurements of haematoma volume. Safety
and clinical outcomes were assessed for up to
90 days. Analysis was by intention to treat.
This trial is registered with ClinicalTrials.gov,
number NCT00226096.

FINDINGS: Baseline characteristics of
patients were similar between groups. but
mean haematoma volumes were smaller in
the guideline group (12.7 mL. SD 11.6) than
in the intensive group (14.2 mL, SD 14.5).
From randomisation to | h, mean systolic BP
was 153 mm Hg in the intensive group and
167 mm Hg in the guideline group
(difference 13.3 mm Hg, 95% CI1 8.9-17.6
mm Hg; p<0.0001): from 1 h to 24 h, BP was
146 mm Hg in the intensive group and 157
mm Hg in the guideline group (10.8 mm Hg,

95% C1 7.7-13.9 mm Hg: p<0.0001). Mean
proportional haematomna growth was 36.3%
in the guideline group and 13.7% in the
intensive group (difference 22.6%, 95% CI
0.6-44.5%; p=0.04) at 24 h. After adjustment
for mitial haematoma volume and time from
onset to CT, median haematoma growth
differed between the groups with p=0.06; the
absolute difference in volume between
groups was 1.7 mL (95% CI -0.5 to 3.9,
p=0.13). Relative risk of haematoma growth
=or=33% or >or=12.5 mL was 36% lower
(95% CI 0-59%, p=0.05) in the intensive
group than in the guideline group. The
absolute risk reduction was 8% (95% CI -1.0
to 17%, p=0.05). Intensive BP-lowering
treatment did not alter the risks of adverse
events or sccondary clinical outcomes at 90
days.

INTERPRETATION: Early intensive
BP-lowering treatment is clinically feasible.
well tolerated, and seems to reduce
haematoma growth in ICH. A large
randomised trial is needed to define the
effects on clinical outcomes across a broad
range of patients with ICH.

FUNDING: National Health and Medical
Rescarch Council of Australia.
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Anderson CS. et al: Intensive blood pressure
reduction in acute cerebral haemorrhage trial
(INTERACT): a randomised pilot trial.
Lancet Neurol. 2008 Mav:7(5):391-9.
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cAntihypertensive Treatment of Acute
Cerebral Hemorrhage (ATACH) Trial:c

Introduction: This study evolved from
numerous case series evaluating the treatment
of acute hypertension in patients with
intracerebral hemorrhage (ICH). We report
the results of a three-year multicenter
open-labeled pilot trial funded by the
National Institutes of Neurological Diseases
and Stroke.

Objective: To determine the tolerability and
safety of three escalating levels of
antihypertensive treatment goals for acute
hypertension in subjects with supratentonal
ICH within 6 hours after symptom onset.

Methods: The trial was designed as a
traditional dose escalation trial recruiting
18-22 patients with ICH for each of the
pre-specified three treatment targets.
Nicardipine was infused to maintain systolic
blood pressure (SBP) in one of three tiers
(170-200 mm Hg, 140-170 mm Hg, or
110-140 mm Hg) for 24 hours after onset of
symptoms. Treatment success was measured
by achieving and maintaining the SBP within
goals. Safety outcomes were the rate of
neurological deterioration during treatment,
and the rate of serious adverse events related
to nicardipine. Safety stopping rules were
pre-specified and were overseen by an
external Data Safety and Monitoring Board.

Results: A total of 60 patients were recruited
(aged 62£15.1 years; 56.7% were men) with
18, 20. and 22 patients recruited in each of
the tiers of blood pressure reduction of
increasing intensity. The mean time interval
between symptom onset and presentation to
the hospital was 1.8+1.4 hours and mean time
to initiation of study treatment was 4.2+1.7
hours. Primary treatment failure was

observed in 6 of 60 patients, all in the last tier.

A total of 3 secondary treatment failures were

o4

observed, all in the third tier. Overall, a total
of 9 of 60 patients had primary or secondary
treatment failures. The safety stopping rule
was not activated in any of the tiers. Seven
neurological deteriorations were observed: 1,
2, and 4 in the first. second, and third tier,
respectively. These were related to hematoma
expansion (n=6) and hydrocephalus (n=1).
The three month mortality ranged from 10%
to 22% between the tiers. The age, initial
GCS score, hematoma volume and
intraventricular extension adjusted mortality
did not differ between the three tiers. The age,
initial GCS score, hematoma volume and
intraventricular extension adjusted three
month favorable outcome did not differ
between the three tiers.

Conclusions: Aggressive SBP reduction to
110-140 mm Hg in the first 24 hours using
intravenous nicardipine was well tolerated
with a low risk of hematoma expansion,
neurological deterioration and in-hospital
mortality. The results favor pharmacological
reduction of SBP in patients with acute ICH.

Hi#

Qureshi Al et al: Antihypertensive

Treatment of Acute Cerebral Hemorrhage
(ATACH) Trial: Final Results.  Stroke 2009,
on web. abstract of International Stroke
Conference 2009
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