at the discretion of the treating physician as a part of
routine care. The hematoma was classified on the basis
of the location of its major component. Hematoma volume
was determined with the length x width x height/2 method
at bedside by the neurologist on admission and again
24 h after the initiation of nicardipine. If the patient under-
went surgical intervention or died within 24 h, the hema-
toma volume on CT just prior to the event was used as
follow-up data.

Clinical and laboratory assessment

Patient characteristics such as sex, age, height, body
weight, BMI, vascular risk factors such as hypertension,
diabetes mellitus, dyslipidemia, alcohol intake, histories
of ischemic and hemorrhagic stroke, comorbidities
such as liver cirrhosis and chronic renal dysfunction
on hemodialysis, use of antithrombotic medication, and
premorbid modified Rankin Scale (mRS) score were
collected. Hypertension was defined as SBP 140 mmHg
or more or DBP 90mmHg or more before stroke onset
or in the chronic stage of stroke or the use of anti-
hypertensive medication. Diabetes mellitus was defined
as a fasting blood glucose 126 mg/dl or more or the use
of oral antidiabetic agents or insulin. Dyslipidemia was
defined as a total plasma cholesterol level 220 mg/dl or
more, low-density lipoprotein cholesterol level 140 mg/dl,
or the use of antihypercholesterolemic medication. Alcohol
intake was defined as daily consumption of alcohol 40 g or
more. Neurological status was assessed using the National
Institutes of Health Stroke Scale (NIHSS) by the treating
neurologist just before (as baseline) and at 72 (£12) h
after the initiation of nicardipine infusion. Neurological
deterioration, including the level of consciousness
and new or worsening focal neurological deficits were
frequently (at least hourly) monitored by an attending nurse
or neurologist for 24h. Adverse events such as extensive
BP lowering, ischemic stroke, transient ischemic attack,
recurrent ICH, convulsion, tachycardia, phlebitis, pneumo-
nia, and other adverse events within 72h were also
recorded, regardless of potential causal relationships with
nicardipine. Routine laboratory surveillance including
activated partial thromboplastin time, INR, a complete
blood count, glucose, liver enzymes, and lipid profiles
were measured at baseline, 24 and 72h, respectively.
Patients underwent a follow-up evaluation at 3 months

Blood pressure lowering for cerebral hemorrhage

after ICH onset to assess mRS score, cardiovascular events
including newly developed stroke, and acute coronary
syndrome in person or by telephone.

Clinical outcome measures

Clinical outcome measures are summarized in Table 1.
Primary outcomes included: neurological deterioration
corresponding to a decrease of 2 points or more from
the baseline GCS score or an increase of 4.points or more
from the baseline NIHSS score at 72h after the initiation
of treatment and serious adverse event (SAE) to stop
intravenous nicardipine within 24 h. Patients who received
surgical intervention for ICH within the initial 72h were
regarded as having neurological deterioration regardless
of GCS or NIHSS scores. Secondary endpoints were as
follows: time to reach target SBP range; frequency of time
in the target range of SBP, once within the range;
ICH volume expansion over 33% from baseline to 24h;
unfavorable outcome corresponding to patients with mRS
of 4—6 at 3 months after ICH onset; and death at 3 months
of onset. Patients who received surgical intervention for
ICH were regarded as having unfavorable outcome regard-
less of the mRS score.

Safety and feasibility regarding primary outcomes were
assessed whether the proportion of outcomes was at least
less than the upper limit of the 90% confidence interval (CI)
for the predicted proportion based on the weighted average
of cited studies in the protocol study for the ATACH [11,
18-23], and main results of the INTERACT [10]. Finally,
the weighted average of 588 patients was used for outcome
1 and that of 225 patients were used for the outcome 2.
Secondary outcomes (5-7) were assessed whether their
proportion was at least less than the upper limit of
the 90% CI for the proportion of 445 patients who were
registered in the Bleeding with Antithrombotic Therapy
(BAT) Retrospective Study and had the same inclusion

- criteria as the present study [24], and patients in the INTER-

ACT study for the assessment of outcomes 5-7. Finally,
the weighted average of 549 patients within 3 h from onset
was used for outcome 5, that of 445 patients were used
for outcome 6, and that of 849 patients were used for
outcome 7. The differences of confounding factors between
our study and previous studies are shown in Appendix
Table 1, http://linkslww.com/HJH/A200. Patients’ back-
ground features were generally similar among the studies.

S 152-259%

Secdndary ‘
Time to reach the target SBP range

Frequency of time in the target SBP range
Hematoma expansion (>33%) at 24h
Modified Rankin Scale 4-6 at 3 months
Death at 3 months

18-89%
N/A Median 30 min (IQR 15-45)
N/A 77.6% (75.3-79.9)
17.1-283% 36 [17.1% (12.6-22.7)]
54.5-67.9% 87 [41.2% (34.8-48.0)]
6.0~13.5% 411.9% (0.7-4.8)]

Cl, confidence interval; IQR, interquartile range.
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Statistical analysis

Data are presented as mean £ SD or median [interquartile
range (IQR)]. ICH volumes at baseline and at 24h,
and NIHSS scores at baseline and at 72h were compared
by Wilcoxon’s signed rank test. For each primary outcome
(1 and 2) and secondary outcomes (5-7), independent
predictors were assessed from sex, age, BMI, vascular
risk factors, history of stroke, comorbidities, prior anti-
thrombotic medication, onset to treatment time, initial
levels of SBP, pulse rate and hematoma volume, hematoma
location (putamen versus other sites), and initial NTHSS
by backward stepwise logistic regression analysis using
P>0.10 of the likelihood ratio test as the exclusion
criterion. Outcomes were considered statistically significant
if P<0.05.

RESULTS

We enrolled 211 patients (81 women, 65.6 £ 12.0 years old)
with acute supratentorial ICH from July 2009 to June 2011.
Baseline characteristics are shown in Table 2. Figure 1
shows the trends for SBP, DBP, and pulse rate during
the initial 24h, at 48 and 72h, respectively. SBP was
201.8£15.7mmHg at baseline, and steeply lowered to
the target SBP range between 120 and 160 mmHg within
1h for most patients. The median time to reach the target
range was 30 min (15-45 min) (Table 1). For seven patients,

TABLE 2. Baseline characteristics

“Women, number {%6) 81384
Age (year) o 65.6+12.0
* Body height em) .. .- ©160.4£99
Body weight (kg) 616149
B kghm®) 23T ERAZ
Risk factors, number (%)
Hypertension 176 (83.4)
Diabetes mellitus 29 (13.7)
Dyslipidemia 87 (41.2)
~ Alcohol inﬁake 57 (27.0)
" Comorbidity *1 LT oy
st L:ve,rvcvl,rrhas;s R e e@ry
Renal failure on hemodxalysm o BN R TiX:) S

History of stroke/TIA

26 (12.3)
Ischemic stroke or TIA 19 (9.0)
‘Hemorrhagic stroke 10 4. 7) )
“* Prior medication; number (%} R e
o Antnplatelet 2 (10 4} .
. Anticoagulant 209
SBP (mmHg) - 201.8+157
< 'DBP-{mmHg) 1079150
Pulse rate (per min) 81.84+16.1

- Hemmatoma volume.(mi) median (IQR) 102 (56-19.2)

Hematoma location, number (%)

Putamen 112 (53.1)
Thalamus 75 (35.5)
Subcortex 12(5.7)
Mixed 10 (4.7)
Caudate nucleus 1(0.5)
Internal capsule; 1 (0.5)

. -Admission NIMSS score; median {IQR) 13-

Data are mean = SD unless otherwise stated. IQR, interquartile range; NIHSS, National
Institutes of Health Stroke Scale; TIA, transient ischemic attack.
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nicardipine was not strong enough, and additional
intravenous antihypertensive drugs (diltiazem in three,
nitroglycerin in three, isosorbide nitrate in one) were
started at a median of 110min (97.5-120min) from the
initiation of nicardipine. The proportion of time in the target
SBP range once within the range was 77.6% (75.3—-79.9%).
DBP was 107.9£15.0mmHg at baseline and was steeply
lowered to less than 90mmHg in most patients within 1 h.
Pulse rate was 81.8:4:16.1/min at baseline and mildly
increased up to 90/min until 105 min, and thereafter gradu-
ally returned to the initial rate after about 10 h.

Figure 2a shows the change in the NIHSS scores during
the initial 72 h. The median NIHSS score was 13 (8-17) at
baseline and 10 (5-15) at 72h (P <0.0001). The average
absolute change was —2 (—4 to 0). Six patients (2.8%)
received surgical intervention for ICH (a hematoma
evacuation in five and a ventriculoperitoneal shunting in
one) within 72 h. Of the remaining 205 patients, 11 showed
a decrease of 2 points or more from the baseline GCS score
or an increase of 4 points or more from the baseline NIHSS
score at 72h. In total, neurological deterioration was
identified in 17 patients (8.1%), and the proportion was
low compared with the lower cutoff (15.2%) of 90% CI for
the predicted proportion (Table 1). Crude odds ratios (ORs)
of confounding factors to predict neurological deterioration
are shown in Appendix Table 2, http://links.lww.com/
HJH/A200. On multivariate logistic regression analysis with
backward selection, the initial pulse rate (OR 1.47, 95% CI
1.08-2.03 per 10 beat increase) was positively related to
neurological deterioration (Table 3).

As another primary outcome, SAEs to stop nicardipine
were observed in two patients (0.9%) (Table 1). One
experienced extensive SBP lowering to 84mmHg and
the other had tachycardia and heart rhythm change into
atrial fibrillation. The proportion was also low compared
with the lower cutoff (1.8%) and was too small to perform
multivariate analysis. Additionally, five adverse events
were identified within 24 h. There was recurrent ICH in
two, tachycardia in one, and phlebitis in two. Another
16 events were identified between 24 and 72h including
tachycardia in three, phlebitis in eight, pneumonia in three,
epilepsy in one, and elevated total bilirubin in one.

Figure 2b shows the change in the hematoma volume
during the initial 24h. The volume was 10.2ml [5.6~19.2
(IQR), 14.9+13.2ml] at baseline and 11.5ml (6-24.9,
18.1£19.0ml) at 24h (£<0.0001). The absolute volume
increment and relative volume increment were O0ml (0-1,
3.2412.3ml and 0% (0-15.6, 22.5 £ 73.5%), respectively.
Hematoma expansion greater than 33% at 24 h was found
in 36 patients (17.1%), and the proportion was equal to
the lower cutoff (17.1%) of 90% CI for predicted pro-
portion (Table 1). Crude ORs of confounding factors
to predict hematoma expansion are shown in Appendix
Table 2, http://links.Iww.com/HJH/A200. On multivariate
regression analysis, prior antiplatelet medication (OR 4.69,
95% CI 1.51-14.20), and initial pulse rate (OR 1.36, 95% CI
1.07-1.74, per 10 beat increase) were independently
related to hematoma expansion (Table 3).

A 3-month follow-up was completed for all 211 patients.
The 3-month mRS score was 3 (2-4) (Fig. 3). Eighty-seven
patients (41.2%) had unfavorable outcomes, including
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FIGURE 1 Trends of SBP, DBP, and pulse rate after the initiation of intravenous nicardipine.

three patients who received surgical intervention and
recovered with an mRS score of 2 or 3. The proportion
of unfavorable outcomes was low compared with the lower
cutoff (54.5%) of the 90% CI for the predicted proportion
(Table 1). Crude ORs of confounding factors to predict
unfavorable outcomes are shown in Appendix Table 2,
http://links.lww.com/HJH/A200. On multivariate regres-
sion analysis, men (OR 2.28, 95% CI 1.15-4.67), advanced
age (OR 2.46, 95% CI 1.79-3.52, per 10-year increase), and
higher initial NIHSS score (OR 4.45, 95% CI 2.53-8.25,
per 10-point increase) were positively associated with
unfavorable outcomes (Table 3). Four patients (1.9%)
died within 3 months, one from the index ICH, two from

A. NIHSS score

30 -

20~

S

{points)

0 . .

Baseline 72h

pneumonia, and one from hepatoma. The proportion was
low as compared with the lower cutoff (6.0%) of the 90% CI
for the predicted proportion and was too small to perform
multivariate analysis.

DISCUSSION

This study showed the safety and feasibility of major expert
opinions in our nationwide survey that SBP should be
lowered to 160 mmHg or less using intravenous nicardipine
for acute ICH [17]. The first major finding was that neuro-
logical deterioration was relatively uncommon as com-
pared with that from previous studies and neurological

B.ICH volume
(ml)
JU 90%
60 - 75%
Meadian
25%
1 oo
i
40~ |
20 - :
0 -
Baseline 24 h

FIGURE 2 Changes in National Institutes of Health Stroke Scale score from baseline to 72h and intracerebral hematoma volume from baseline to 24 h. ICH, intracerebral

hemorrhage; NIHSS, National Institutes of Health Stroke Scale score.
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slogical deterioration®

" nitial pulse rate {per 10 beat) - o a7

Hematoma expansion more than 33%°
Prior antiplatelet medication 4.69
Initial pulse rate (per 10 beat) 1.36
Onset to treatment time (per 10 min) 1.10
Initial NIHSS score (per 10 point) 1.77
- Unfavorable gutcome at 3 manths® ) )
“ . Agefper10yean | . o B RN . .- S
. Initial NIHSS score (per 10 pointy B Ry W11

TABLE 3. Independent predictors of primary and secondary clinical endpoints

108-203

1.51-14.20 0.009
1.07-1.74
0.99-1.23

£ 0.97-3.29

15467
LU 179-3.52
e 2.53-8.25 7

ftems with £< 0.1 are listed. NIHSS, National Institutes of Health Stroke Scale.
2Adjusted for age and prior antiplatelet medication.

Adjusted for age.

“Adjusted for prior antiplatelet medication.

severity was rather ameliorated within the initial 72h,
showing an absolute 2-point decrease in the NIHSS score.
These results suggest that the present antihypertensive
therapy was protective toward the brain from acute insult
by ICH. The second major finding was that intravenous
nicardipine under tight BP monitoring lowered SBP to the
target range within 1h and kept SBP within the range in
most patients with only a small chance of SAEs. Finally,
early hematoma expansion, as well as 3-month unfavorable
outcome, was relatively uncommon. Death was especially
rare, occurring in only four patients in the present sample
population.

As early neurological deterioration after ICH is thought
to be common due to expansion of hematoma and
perihematomal edema, it is impressive that the median
NIHSS score was 2 points lower at 72h than at baseline
in the studied patients. A low percentage of hematoma
expansion seems to cause neurological improvement,
“although edema volume was not measured. This improve-
ment seems to contribute to relatively good outcomes
at 3 months. One should note, however, that mortality
after ICH was reported to be much lower in Japan than
in other countries, [25] presumably partly due to the
tendency of maintaining intensive therapy even for terminal
patients. Thus, the contribution of BP lowering to reduced
mortality should be underestimated to some extent. Prior
antiplatelet medication and high pulse rate were associated
with one or more of the above safety outcomes, as well as

mRSOmRS 1 mRS 2

mRS 3

TITT
WA
ML RS

T

\42 G

the established predictors such as male sex, advanced
age, and severe initial neurological disability. Of these,
antiplatelet medication was found to be independently
related to hematoma expansion and mortality [24,26]. So
far, there has been no evidence to show the association
between the initial pulse rate and ICH outcomes. High
pulse rate may reflect sympathetic hyperactivity, which
resists BP lowering. Early hospital visit is a known predictor
of hematoma expansion, [27] but late visit was marginally
related to hematoma expansion in this study. Earlier
initiation of BP lowering might prevent hematoma growth.

Intravenous nicardipine was revealed to be tolerable for
the management of acute hypertension in several diseases
[12,21,22,28). The present study showed that nicardipine
seldom brought early SAEs and was useful for prompt
lowering and maintenance within the scheduled range
of SBP. These findings were supportive of safe clinical
use of nicardipine for Japanese ICH patients, although such
a use was contraindicated in Japan as was explained in our

_ previous study [17]. We submitted our study including the

nationwide survey to the Ministry of Health, Labour, and
Welfare of Japan, [17] which abolished the description of
contraindication for ICH on the official label of nicardipine
in June 2011.

The optimal target SBP for hyperacute ICH patients
remains uncertain. As stated above, the Japanese guidelines
suggested a target SBP of less than 180 mmHg and the
recent ASA/AHA guidelines referred to the probable safety

mRS 4 mRS5mRS 6

o0

62!
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4

60% 80% 100%

FIGURE 3 The modified Rankin scale at 3 months. Number in the bar indicates patients’ number. mRS, modified Rankin scale.
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of the target SBP to be less than 140mmHg without
thoroughly describing the efficacy of lowering to this level
[13,16]. The European Stroke Initiative advocates the target
BP of 160/100mmHg [29]. The present target of SBP
160 mmHg or less was in the middle of these guideline-
based goals. The median SBP levels at 90 min and later were
below 140 mmHg, suggesting more than half of our patients
were indicative of the intensive treatment arm (SBP low-
ering to less than 140 mmHg) in the INTERACT 2 and
ATACH 1I [14,15]. Seventeen Japanese institutes, including
nine of the present participating ones, began to register
patients for the ATACH II in 2012 to clarify and better justify
the target SBP goal.

There are some limitations that need to be addressed.
First, this was not a randomized trial but an observational
study with a comparison to previous studies. The ongoing
ATACH 11, in which we are involved, will overcome this
limitation. Second, hematoma volume in our cohort was
relatively small because of the inclusion criterion (<60 ml)
and might have caused better outcomes than the predicted
ones from historical control studies. At least, the median
initial NIHSS score (13) was high compared with those of
the INTERACT (9) and the BAT Retrospective Study (12)
[10,24].

It is of critical importance and immediate urgency to
improve the proportion of favorable outcomes after ICH. As
the present study has a similar study design as the ATACH 11
[15] and some of the authors are also participating in this
trial, the present study has the value as a pilot study to
ascertain that the ATACH 11 is feasible in Japan. This study
provides some new information and may be used to plan
how to proceed to maximize the success of the ongoing
ATACH 1I.
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Reviewers’ Summary Evaluations

Reviewer 1

Few treatment strategies have been demonstrated to be
beneficial for acute intracerebral haemorrhage. In the
present prospective study, the authors demonstrated safety
and feasibility of nicardipine-based BP lowering treatment
with target SBP levels of 120-160 mmHg among Japanese
patients with acute intracerebral haemorrhage. This study
has provided important information on BP lowering
treatment as potentially effective treatment. The strength
is its prospective design and well standardized intervention
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Stroke Initigtive Writing Committee and the Writing Committee
for the EUSI Executive Committee. Cerebrovasc Dis 2006; 22:294—
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protocol. Although this study does not involve control
patients, definite evidence of this treatment strategy will
be established by ongoing large-scale randomized con-
trolled trials.

Reviewer 2

The strength of the paper is in being the first demonstration
that nicardipine infusion to reduce blood pressure after
intracerebral haemorrhage is safe well below 160 mmHg,
thereby extending guideline suggestions. Its weakness is
in the lack of a control group and in the limitation to small
intracerebral haemorrhage with mild disease.
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Conjugate Eye Deviation in Acute
Intracerebral Hemorrhage

Stroke Acute Management With Urgent Risk-Factor Assessment and
Improvement—-ICH (SAMURAI-ICH) Study

Shoichiro Sato, MD; Masatoshi Koga, MD; Hiroshi Yamagami, MD; Satoshi Okuda, MD;
Yasushi Okada, MD; Kazumi Kimura, MD; Yoshiaki Shiokawa, MD; Jyoji Nakagawara, MD;
Eisuke Furui, MD; Yasuhiro Hasegawa, MD; Kazuomi Kario, MD; Shoji Arihiro, MD;
Kazuyuki Nagatsuka, MD; Kazuo Minematsu, MD; Kazunori Toyoda, MD

Background and Purpose—Conjugate eye deviation (CED) occurs frequently in patients with acute stroke. The purpose of
this study was to elucidate the factors that correlate with CED as well as the relationship between CED and outcomes in
patients with acute intracerebral hemorrhage.

Methods—A total of 211 patients with acute supratentorial intracerebral hemorrhage were recruited in a multicenter,
prospective study. CED was assessed with a National Institutes of Health Stroke Scale “best gaze” subscore of 1.
Hematoma location and volume were assessed on CT.

Results—TForty-five percent of the patients had CED. On multivariable analysis, right-sided lesion (OR, 2.36; 95% CI,
1.18-4.93), hematoma volume (OR, 1.07; 95% CI, 1.04-1.10 per 1 mL), and baseline Glasgow Coma Scale score (OR,
0.66;95% CI, 0.53-0.80 per 1 point) were independently associated with CED. After adjusting for sex, age, intraventricular
extension of the hematoma, baseline Glasgow Coma Scale score, and hematoma volume, the presence of CED both on
admission and 72 hours later was an independent predictor of death or dependency at 3 months poststroke (OR, 5.77;
95% CI, 2.27-16.94). The optimal cutoff volume of hematoma related to CED was >13.5 mL for patients with putaminal
hemorrhage (sensitivity, 76%; specificity, 72%) and 27.7 mL for patients with thalamic hemorrhage (sensitivity, 82%;
specificity, 83%).

Conclusion
intracerebral hemorrthage even after adjusting for initial severity and hematoma volume. CED can be evoked by a
relatively smaller thalamic hematoma than a putaminal hematoma. (Stroke. 2012;43:2898-2903.)

Key Words: conjugate eye deviation m CT w ICH ® outcomes

Conjugate eye deviation (CED) occurring in association
with an acute cerebral lesion is known as a “Prévost
sign” or “Vulpian sign.”'* The underlying mechanism respon-
sible for the development of CED in supratentorial stroke is
thought to be damage to the frontal eye field or subcortical
pathways."?

A recent single-center study on acute anterior circulation
ischemic stroke showed that CED was an indicator of extended
ischemic insult in both the basal ganglia and cortical regions
that are also related to spatial attention or gaze.5 Intracerebral
hemorrhage (ICH) can also evoke CED.™® However, the

relationships between CED and clinical factors or poststroke
outcome in acute ICH have not been fully evaluated. Thus,
this issue was investigated using data from a multicenter study
on acute supratentorial hemorrhage. The first aim of the pres-
ent-study was to elucidate factors that correlate with CED in
acute ICH. The second aim was to elucidate the relationship
between CED and outcomes after ICH.

Methods

The patient samples for this study were derived from the Stroke
Acute Management With Urgent Risk-Factor Assessment and
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Table 1. Frequency of Conjugate Eye Deviation

Overall  Putamen Thalamus  Subcortex

(n=211)  {©=112)  (=75) (n=12)  PValue*
Any CED 96 (45%) 54 (48%) 34(45%)  3(25%) 0.307
Forced CED 27 (13%) 15(13%) 7 (9%) 3 (25%) 0.291
Persistent CED  53(25%) 29(26%) 19(25%) 1(8%) 0.400

*Among patients with putaminal, thalamic, and subcortical hemorrhages.
CED indicates conjugate eye deviation,

Improvement-ICH (SAMURAI-ICH) smdy that was a prospec-
tive, multicenter, observational study conducted between July 2009
and June 2011 to identfy the safety and feasibility of early blood
pressure-lowering for acute hypertension in patients with spontane-
ous ICH. Ten Japanese stroke centers participated in the stady. An
article with the main results has been submitted elsewhere.

Patients with ICH who met the following criteria were registered:
age 220 years; total Glasgow Coma Scale (GCS) score' 25; initial
systolic blood pressure >180 mm Hg; CT <2.5 hours of onset dem-
onstrating a supratentorial intraparenchymal hematoma with manual
volume measurement <60 ml; absence of extensive intraventricu-
lar hemorrhage associated with intraparenchymal hemorrhage; and
informed consent was obtained from the patient, legally authorized
representative, or next of kin. Titrating of intravenous nicardipine was
started within 3 hours of symptom onset and continued for 24 hours
to achieve and maintain the target systolic blood pressure level <160
mm Hg and >120 mam Hg. The study was approved by each institu-
tional ethics and hospital management commiitee.

Newrological status assessments using the GCS and National
Institutes of Health Stroke Scale (NIHSS)! by the treating stroke
specialists were mandatory both on admission and 72 hours after
admission. CED was defined as positive when the patient had an
NIHSS “#2 best gaze” subscore of 1. For the NIHSS item, patients
were rated as having normal (subscore of 0), any CED (subscore of
1 or 2), and forced CED (subscore of 2). Patients with any CED both
on admission and 72 hours after admission were rated as having per-
sistent CED. Patients underwent follow-up 3 months after ICH onset
to assess the modified Rankin Scale (nRS)'>" score in person or by
telephone. Death was coded as a mRS score of 6. An unfavorable
outcome was defined as a mRS score 3 to 6 (death or dependency).

Hematoma volume was determined with the ABC/2 [(lengthx
widthxheight)/2] method" at the bedside by the stroke specialist on
admission.

Statistical analysis was performed using JMP 9.0.3 statistical
software (SAS Tnstitute Inc, Cary, NC). Frequencies of each CED ac-
cording to the location of hematoma were tested by > wsts. Baseline
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clinical characteristics were compared between patients with and with-
out each CED using %* tests and unpaired ¢ tests; GCS, NIHSS, and
mRS scores were analyzed using the Wilcoxon/Kraskal-Wallis tests.
The ORs for associated variables with each CED were determined
using multivariable logistic regression analyses by the forced entry
method adjusted for sex, age, onset-to-arrival time, right-sided legion,
hematoma volume, and baseline GCS score. The ORs for each CED
and death or dependency at 3 months were determined using muledvari-
able logistic regression analyses by the forced entry method adjusted
for sex, age, and established predictors of poor outcome after supraten-
torial hemorrhage from previous studies,'™ " that is, intraventricular ex-
tension of the hematoma, baseline GCS score, and hematoma volume.
Baseline NIHSS score was not used for the adjustment considering the
colinearity both between CED and the NIHSS score and between the
GCS score and the NIHSS score. We tested for an interaction between
the variables. The tests were accorplished by including all combina-
tions of each 2 variables in the multivariable regression models. To
obtain the cutoff hematoma volume, GCS score, and NIHSS score for
discriminating between patients with and without each CED, receiver
operating characteristic curves were constructed, and the area under
the receiver operating characteristic curve was calcolated for ail pa-
tients, for those with putaminal hemorthage, and those with thalamic
hemorrhage, respectively. P<0.05 was considered significant.

Results

All Patients
A total of 211 patients were enrolled in the SAMURAI-ICH
study (the target sample size was to be 200 patients); all of
those were also enrolled in this substudy. Hematomas were
in the putamen in 112 patients (53%), thalamus in 75 (35%),
subcortex in 12 (6%), candate nucleus in one, internal capsule
in one, and extensively in multiple regions in the remaining
10 (putamen and thalamus in 8, thalamus and caudate nucleus
in one, and putamen, thalamus, and subcortex in one). At the
time of the emergency visit, 96 patients (45%) had any CED:
69 had partial CED and 27 had forced CED (Table 1). A total
of 53 patients (25%) showed persistent CED. The frequency
of any CED was lower in patients with subcortical hemorrhage
(25%) than in those with putaminal (48%) or thalamic hemor-
rhages (45%), although the differences were not significant.
The baseline clinical characteristics of the patients are pre-
sented in Table 2. Patients with any CED had a larger hematoma
volume (P<0.001), a lower GCS score (£<0.001), and a higher
NIHSS score (P<0.001) than patients without any CED. These

Table 2. Patients’ Baseline Clinical Characteristics

Total Any CED

{n=211) With (1=96) Without (n=115)  PValue
Male sex (%) 130 (62) 57 {59) 7363 0.542
Age, mean v (8D) 66 (12) 67(12) 65(12) 0.184
Previous stroke (%) 26(12) 10{10) 16 (14) . 0.442
Onset-to-arrival time, median (QR}, min 55 (40-76) 50 {(41-65) 58 (40-82) 0.163
Right-sided lesion (%) 110 (52 54 {56) 56 (49) 0.274
Hematoma volume, median (IQR), mL 10.2(5.61019.2) 156(9.01c30.0) 7.0(3.4t0121) <0.001
Intraventricular extension of the 39(18) 22(23) 17 (15) 0.130
hematoma (%)
Baseline GCS score, median {IQR) 14 (13-15) 13{11-15) 15 (14-15) <0.001
Baseline NIHSS score, median {({QR) 13(8-17) 17 {13-20) 9(6-13) <0.001

CED indicates conjugate eye deviation; IQR, interquartile range; GCS, Glasgow Coma Scale; NIHSS, National

Institutes of Health Stroke Scale.



2900 Stroke November 2012

Table 3. Multivariable Logistic Regression Analysis for the Presence of Gonjugate Eye Deviation

Any CED Forced CED Persistent CED

OR 35% Cl PValue OR 95% Cl PValue OR 95% Cl PValue
Male sex 0.89 0.45-1.78 0.742 0.77 0.28-2.13 0614 0.56 0.27-1.15 0.112
Age {pery) 1.02 0.99-1.05 0.237 1.01 0.97-1.05 0.715 1.02 0.99-1.05 0.154
Onset-to-arrival time {per min} 0.99 0.98-1.00 0.236 1.00 0.98-1.02 0.922 1.00 0.98-1.01 0.679
Right-sided legion 2.36 1.18-4.93 0.015 3.0 1.02-10.17 0.046 217 1.02-4.84 0.045
Hematoma volume {per mL) 1.07 1.04-1.10 <0.601 1.07 1.04-1.10 <0.001 1.05 1.03-1.08 <0.001
Baseline GCS score (per point) 0.66 0.53-0.80 <0.001 0.67 0.54-0.82 <0.001 0.82 0.69-0.96 0.013

CED indicates conjugate eye devation; GCS, Glasgow Coma Scale.

3 variables were also significantly different between patients
with and without forced CED (£<0.001 for all) and between
patients with and without persistent CED (P<0.00! for all).
Table 3 shows the results of the multivariable analysis to
identify variables significantly associated with the presence
of CED. Right-sided lesion (OR, 2.36; 95% CI, 1.18-4.93),
hematoma volume (OR, 1.07; 95% CI, 1.04-1.10 per | mL),
and baseline GCS score (OR, 0.66; 95% CI, 0.53-0.80 per 1
point) were independently associated with any CED. These 3
variables were also independently associated with both forced
CED and persistent CED. In models using interaction terms,
these 3 variables were still independently associated with any
CED, forced CED, and persistent CED. For predicting any
CED, the optimal cutoff hematoma volume was =8.1 mL, the

optimal cutoff GCS score was 214, and the optimal cutoff
NIHSS score was 212 (Table 4).

Finally, the association of CED with the clinical outcome at
3 months was examined. The median mRS score was higher in
patients with any CED than in those without (4 [interquartile
range, 2-4] versus 2, [1-4]; P<0.001; Figure); the score was
also higher in patients with forced CED than in those without
(P<0.001) and in patients with persistent CED than in those
without (P<0.001). Dead or dependent patients, correspond-
ing to mRS scores of 3 to 6, accounted for 74% of those with
any CED, 78% of those with forced CED, and 89% of those
with persistent CED, whereas they accounted for 50% of those
without any CED. Both any CED and persistent CED were
independently associated with death or dependency after
adjusting for sex, age, and intraventricular extension of the

Table 4. The Optimal Gutoff Hematoma Volume to Predict Conjugate Eye Deviation

1]
Volgrlilefme Sensitivity, % Specificity, % PPV, % NPV, % AUC
Hematoma volume
Overall
Any CED 8.1 90 57 63 87 L0777
Forced CED 9.2 96 53 23 99 0.809
Persistent CED 8.1 94 48 37 96 0.739
Putamen: any CED 13.5 76 72 72 76 0.802
Thalamus: any CED 77 82 83 80 85 0.855
Glasgow Coma Scale
Overall
Any CED 14 75 66 65 76 0.742
Forced CED 13 67 71 25 94 0.719
Persistent CED 13 57 74 42 84 0.680
Putamen: any CED 14 74 69 69 74 0.738
Thalamus: any CED 13 59 93 87 73 0.811
NIHSS
Qverall
Any CED 12 83 71 71 84 0.854
Forced CED 15 89 67 28 98 0.843
Persistent CED 15 81 73 51 92 0.832
Putamen: any CED 12 85 72 74 84 0.843
Thalamus: any CED 1 1l 68 70 90 0.867

CED indicates conjugate eye deviation; PPV, positive predictive value; NPV, negative predictive value; AUC, area under the receiver
operating characteristic curve; NIHSS, National Institutes of Health Stroke Scale.
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hematoma (OR, 2.70; 95% CI, 1.46-5.08 and OR, 8.38; 95%
Cl, 3.46-23.82, respectively) and after further adjusting for
the baseline GCS score (OR, 2.23;95% CI, 1.15-4.41 and OR,
7.41; 95% CI, 3.01-21.28, respectively; Table 5). Persistent
CED remained significantly predictive of death or dependency
after adjusting for sex, age, intraventricular extension of the
hematoma, baseline GCS score, and hematoma volume (OR,
577, 95% CI, 2.27-16.94).

Patients With Putaminal Hemorrhage

One hundred twelve patients (69 men, 62+13 years old) had
putaminal hemorrhages (median volume, 13.6 mL). At the time
of the emergency visit, 54 patients (48%) had CED: 39 had
partial CED and 15 had forced CED (Table 1). A total of 29
patients (26%) showed persistent CED. Of the baseline clini-
cal characteristics of patients, age (65+12 years versus 60+13
years, P=0.020), redian hematoma volume (194 mL versus
8.8 mL, P<0.001), GCS score (13 versus 15, P<0.001), and
NIHSS score (17 versus 10, P<0.001) were significantly differ-
ent between patients with and without any CED. Multivariable
analysis indicated that age (OR, 1.04; 95% CL, 1.00-1.09 per
1 year; P=0.028) and hematoma volume (OR, 1.10; 95% CI,

80% 100%

1.05-1.17 per 1 mL; £<0.001) were independently associated
with any CED. For predicting any CED, the optimal cutoff
hematoma volume was =13.5 mL, the optimal cutoff GCS score
was 214, and the optimal cutoff NIHSS score was 212 (Table
4).

At 3 months, the median mRS score was higher (3 [inter-
(uartile range, 2—4 versus 2 interquartile range, 1-37; P=0.006)
and death or dependency was more common (67% versus
38%; P=0.002) in patients with any CED than in those with-
out. After adjusting for sex, age, and intraventricular extension
of the hematoma, any CED was independently associated with
death or dependency (OR, 2.73; 95% Cl, 1.22-6.25; Table
5); the independent association did not remain after further
adjustment for baseline GCS score or hematoma volume.

Patients With Thalamic Hemorrhage

Seventy-five patients (47 men, 69+10 years old) had thalamic
hemorrhages (median volume, 6.8 mL). These patients were
older than those with putaminal hemorrhages (P<0.001). Atthe
time of the emergency visit, 34 patients (45%) had CED: 27 had
partial CED and 7 had forced CED (Table 1). A total of 19
patients (25%) showed persistent CED. Of the patients’

Table 5. Association Between Conjugate Eye Deviation and Death or Debendency at 3 Mo

Multivariable-Adjusted: Multivariable-Adjusted: Multivafiable~Adjusted:
Crude Model 1 Model 2 Model 3
OR 95% Cl PValue OR 95% Cl Pvalue OR 95% Cl Pvalue OR 95% Cl PValue
Overall (211 patients)
Any CED 283 163-524 <0001 270 1.46-5.08 0.001 223 1.15-441 0.018 1.56 0.75-3.24 0.235
Forced CED 252  1.03-7.13 0044 253 0.98-7.40 0.054 196 0.72-598 0194 094 030-3.14 0.921
Persistent CED 745 3.23-20.32 <0001 838 3.46-23.82 <0001 741 3.01-21.28 <0.001 577 227-16.94 <0.001
Putamen (112 patientsy:  3.27  1.53-7.23 0.002 273 1.22-6.25 0.015 1.89 0.77-4.63 0.165 1.00 0.35-278 0.993
any GED
Thalamus (75 patients): 587 1.89-22.48 0.002 791 214-3869 0.001 348 0.72-21.01 0123 149 0.23-11.13 0.680
any CED

CED indicates conjugate eye deviation; GCS, Glasgow Coma Scale.

Model 1: adjusted for sex, age, and intraventricular extension of the hematoma; Model 2: adjusted for sex, age, intraventricular extension of the hematoma, and
baseline GCS score; Mode! 3: adjusted for sex, age, intraventricular extension of the hematoma, baseline GCS score, and hematoma volume.
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baseline clinical characteristics, median hematoma volume
(9.5 mL versus 4.5 mL, P<0.001), GCS score (13 versus 15,
P<0.001), and NIHSS score (16 versus 8, P<0.001) were sig-
nificantly different between patients with and withoul any
CED. Multivariable analysis indicated that hematoma volume
(OR, 1.21; 95% CI, 1.05-1.44 per 1 mL; P=0.006) and base-
line GCS score (OR, 0.54; 95% CI, 0.29-0.86 per 1 point;
P=0.008) were independently associated with any CED. For
predicting any CED, the optimal cutoff hematoma volume
was 27.7 mL, the optimal cutoff GCS score was 213, and the
optimal cutoff NIHSS score was =11 (Table 4).

At 3 months, the median mRS score was higher (4 [interquar-
tile range, 3—4] versus 3 [interquartile range, 2-41; £<0.001)
and death or dependency was more common (88% versus
56%; P=0.003) in patients with any CED than in those with-
out. After adjusting for sex, age, and intraventricular extension
of the hematoma, any CED was independently associated with
death or dependency (OR, 7.91; 95% CI, 2.14-38.69; Table
5); the independent association did not remain after further
adjustment for baseline GCS score or hematoma volume.

Discussion

This study had 4 major findings: (1) CED was observed in
45% of patients with supratentorial hemorrhage at the time of
the emergency visit and lasted for 72 hours in half of them; (2)
right-sided lesion, hematoma volume, and baseline GCS score
were independently associated with CED; (3) the presence of
CED, especially CED lasting for 72 hours, was an indepen-
dent predictor of death or dependency at 3 months poststroke;
and (4) a relatively smaller hematoma evoked CED in tha-
lamic than in putaminal hemorrhages, and the optimal cutoff
volume of the hematoma related to CED was 27.7 mL for
thalamic and 213.5 mL for putaminal hemorrhages.

CED occurs more frequently after [CH than after cerebral
infarction."™® Its frequency was 14% to 33% in patients with
supratentorial infarction,®'? 33% in 215 patients with striate—
capsular hemorrhage,” and 32% in 100 patients with thalamic
hemorrhage.” The percentage of detection of CED in the pres-
ent patients with ICH (45%) was relatively higher than in pre-
vious studies, probably partly due to the short time interval
between stroke onset and the initial neurological examination
(<3 hours). CED was reported to subside in 57% of patients
within 48 hours after hemispheric ischemic or hemorrhagic
stroke,® and it subsided in 43 of 96 patients (45%) in the
present study. CED in patients with subcortical hemorrhage
has not been adequately studied. In the present cohort, CED
after subcortical hemorrhage was half as common as that after
deeper hemorrhage, although the sample size was not large
enough for the difference to be significant.

The present results are unique in that right-sided hema-
toma was associated with any, forced, or persistent CED. CED
attributable to right hemispheric stroke was reported to be
more common and to persist longer than CED with a left-sided
stroke.5!*3-# An imbalance between the left and right corti-
cal inputs on the superior colliculus and premotor reticu-
lar formations* as well as an association between CED and
unilateral neglect®® is a major possible reason for this
difference.

Baseline GCS score, hematoma volume, and intraventricu-
lar extension are established predictors for poor outcome after
supratentorial hemorrhage on multivariable analyses.'>"” In
contrast, CED was reported to be associated with poor out-
come on univariate analysis but not on multivariable analy-
sis,2% partly because CED has a strong association with the
previously established predictors, as shown in Table 3. In the
present results, any CED on admission was independently
related to death or dependency at 3 months even after adjust-
ment for GCS, and persistent CED 72 hours after admission
was independently related after adjustment for GCS and
hematoma volume. This positive statistical result suggests
the strengths of the present study: the relatively larger sample
size than previous studies and accurate documentation of the
severity and duration of CED. Another possible explanation
for this result was that the statistical power of hematoma vol-
ume might be weakened because patients with huge hemato-
mas (>60 mL) were excluded. Bedside assessment of CED
twice is easy, not time-consuming, and appears to provide
valuable information related to chronic outcomes.

A smaller cutoff volume causes CED in thalamic than in
putaminal hematomas, and this may be due to the dense neu-
rological structures of the thalamus. The volume of the healthy
human thalamus is generally less than 6.5 mm*** smaller
than the present cutoff volume of thalamic hematoma causing
CED (27.7 mL). Thus, a thalamic hematoma 27.7 mL would
impair the anterior and posterior limbs of the internal capsule
surrounding the thalamus; these are critical structures respon-
sible for CED."*53 A case series demonstrated that a thalamic
hematoma >2 cm in diameter, >4 mL in volume, or with lat-
eral extension was associated with CED.” The same situation
can happen regarding extinction/inattention (neglect), another
NIHSS subscore that has relationships with CED. Extinction/
inattention (subscore 21) was similarly positive between
thalamic patients (53%) and putaminal patients (39%, not
described in “Results”), although hematoma volume was very
different between the 2 regions.

A strength of this study was that emergency brain imaging
was done right after the hospital visit and almost at the same
time as the initial examination for CED, within 2.5 hours after
symptom onset. Because both CED and hematoma volume
can change during hyperacute ICH, it is necessary to evaluate
CT and neurological examinations in a unified manner with-
out a time delay in the emergency setting to accurately identify
hematoma location and cutoff volume for CED. The present
association between CED and hematoma volame appears to
be highly reliable, whereas previous studies did not do close
volumetric analysis of hematoma.™

The present study had some limitations. First, the study is
a retrospective analysis of a prospectively collected sample
and implications for bias introduction. Second, analyses only
for patients with thalamic ICH and those only for patients
with putaminal ICH might not have strong statistical power
due to small sample size. Third, data on the detailed hema-
toma location in the thalamus or putamen were not avail-
able in the present database, although the finding might be
associated with both presences of CED and stroke outcomes.
Fourth, data on the direction of CED were not available for



all patients. Most patients had ipsilateral CED to the hema-
toma, but some patients, especially those with thalamic hem-
orrhage, might have contralateral CED.* Fifth, all patients
were treated with intravenous nicardipine to maintain certain
levels of blood pressure under the unified protocol of the
SAMURAI-ICH study. The antihypertensive intervention
might affect the duration of CED or the outcome at 3 months.

Conclusions

Persistence of CED was a significant predictor of death or
dependency after acute supratentorial hemorrhage even after
adjusting for initial neurological severity and hematoma vol-
ume. A relatively smaller hematoma could elicit CED in tha-
lamic than in putaminal lesions among patients with acute ICH.
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World Stroke Congress (2012 10H. 79U 7)
IS SYSTOLIC BLOOD PRESSURE LOWERING TO <160 MMHG FOR ACUTE
INTRACEREBRAL HEMORRHAGE SAFE? - THE SAMURAI-ICH STUDY

Masatoshi Koga, MD, Kazunori Toyoda, MD for the Stroke Acute Management with Urgent
Risk-factor Assessment and Improvement (SAMURAI) Study Investigators

Background and aims: The incidence of intracerebral hemorrhage (ICH) in Asian people is
about twice higher than in people of other ethnic origins. Although elevated blood pressure (BP)
is often observed in acute ICH, optimal BP control remains controversial. We aimed to reveal
the current status of acute BP management for acute ICH in Japan and to determine the effects

of the major BP management strategy.

Methods: Using a nationwide questionnaire, we investigated the target systolic BP, first choice
antihypertensive drug and others for acute ICH in Japan. Thereafter we conducted a prospective,

multicenter, observational study to assess whether the major strategy is safe.

Results: Systolic BP (SBP) lowering to <160 mmHg using intravenous nicardipine was a major
strategy in Japan. In the prospective study, the primary endpoints with neurological
deterioration and serious adverse event to stopping nicardipine and the secondary endpoints
with hematoma expansion, modified Rankin scale >4 and death at 3 months of onset were equal

or below the estimated 90% confidence intervals based on previous similar reports.

Conclusions: SBP lowering to <160 mmHg using intravenous nicardipine appeared to be safe.
As a next step to establish optimal BP control, we have just started to enroll patients to the
Antihypertensive Treatment of Acute Cerebral Hemorrhage (ATACH) II, which is the
randomized trial to compare the guideline-based control (<180mmHg) and strict control

(<140mmHg), from Japan on February 2012.
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International Stroke Conference (201342 A, &/ /W)
Conjugate Eye Deviation in Acute Intracerebral Hemorrhage: Stroke Acute Management

With Urgent Risk-factor Assessment and Improvement (SAMURALI) -ICH Study

Shoichiro Sato, MD, Masatoshi Koga, MD, Hiroshi Yamagami, MD, Satoshi Okuda, MD,
Yasushi Okada, MD, Kazumi Kimura, MD, Yoshiaki Shiokawa, MD, Jyoji Nakagawara, MD,
Eisuke Furui, MD, Yasuhiro Hasegawa, MD, Kazuomi Kario, MD, Shoji Arihiro, MD,
Kazuyuki Nagatsuka, MD, Kazuo Minematsu, MD, and Kazunori Toyoda, MD

Background and Purpose: Conjugate eye deviation (CED) occurs frequently in patients with
acute stroke. The purpose of this study was to elucidate the factors that correlate with CED, as
well as the relationship between CED and outcomes, in patients with acute intracerebral
hemorrhage (ICH).

Methods: A total of 211 patients with acute supratentorial ICH were recruited in a multicenter,
prospective study. Both on admission and 72 hours later, CED was assessed with an NIH Stroke
Scale “best gaze” subscore of >1. Hematoma location and volume were assessed on CT within
2.5 hours of onset.

Results: Ninety-six (45%) patients had CED on admission. On multivariable analysis,
right-sided lesion (OR 2.36, 95% CI 1.18-4.93), hematoma volume (OR 1.07, 95% CI 1.04-1.10
per 1 mL), and baseline GCS score (OR 0.66, 95% CI 0.53-0.80 per 1 point) were
independently associated with CED. After adjusting for sex, age, intraventricular extension of
the hematoma, baseline GCS score, and hematoma volume, the presence of CED both on
admission and 72 hours later was an independent predictor of death or dependency at 3 months
post-stroke (OR 5.77, 95% CI 2.27-16.94). The optimal cutoff volume of hematoma related to
CED was >13.5 mL for patients with putaminal hemorrhage (sensitivity, 76%; specificity, 72%)
and >7.7 mL for patients with thalamic hemorrhage (sensitivity, 82%; specificity, 83%).
Conclusions: The persistence of CED was a significant predictor of death or dependency after
acute supratentorial ICH even after adjusting for initial severity and hematoma volume. CED
can be evoked by a relatively smaller thalamic hematoma than a putaminal hematoma. Bedside
assessment of CED appears to provide valuable information related to chronic outcomes of
patients with ICH.



4c. ERFEREDE

International Stroke Conference (2013# 2 A, &/ /L)L)
Reduced estimated glomerular filtration rate and outcomes of intracerebral hemorrhage:
the SAMURAI-ICH study

Tetsuya Miyagi, MD", Masatoshi Koga, MDY, Hiroshi Yamagami, MD?, Satoshi Okuda, MD?
Yasushi Okada, MD®, Kazumi Kimura, MD®, Yoshiaki Shiokawa, MD?®, Jyoji Nakagawara,
MD” Eisuke Furui, MD®, Yasuhiro Hasegawa, MDg), Kazuomi Kario, MD'?, Shoji Arihiro,

MD" Shoichiro Sato, MDY, Masato Osaki, MDY, Junpei Kobayashi, MDY, Takuya Okata,
MDY, Yuki Sakamoto, MDV, Eijirou Tanaka, MDY, Kazuo Minematsu, MD", Kazunori
Toyoda, MDY, for the Stroke Acute Management with Urgent Risk-factor Assessment and
Improvement (SAMURALI) Study Investigators

Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Suita,
Japanl)

Department of Neurology, Stroke Center, Kobe City General Hospital, Kobe, Japan®

Department of Neurology, National Hospital Organization Nagoya Medical Center, Nagoya, Japan 3
Department of Cerebrovascular Disease, National Hospital Organization Kyushu Medical Center,
Fukuoka, Japan H

Department of Stroke Medicine, Kawasaki Medical School, Kurashiki, Japan 3

Departments of Neurosurgery, and Stroke Center, Kyorin University School of Medicine, Mitaka,
J apans)

Department of Neurosurgery and Stroke Center, Nakamura Memorial Hospital, Sapporo, Japan R
Department of Stroke Neurology, Kohnan Hospital, Sendai, Japan 2

Department of Neurology, St Marianna University School of Medicine, Kawasaki, Japan %
Division of Cardiovascular Medicine, Department of Medicine, Jichi Medical University School of

Medicine, Shimotsuke, Japan 10)

Key words: kidney dysfunction, acute stroke, intracerebral hemorrhage, antihypertensive

treatment

Background and Purpose:

The association between chronic kidney disease and clinical outcomes in acute intracerebral
hemorrhage (ICH) remains uncertain. We aimed to assess associations of renal dysfunction and
outcomes in acute ICH patients treated with intensive BP lowering.

Methods:
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The SAMURAI-ICH study was a prospective, multicenter, observational study. A total of 211
patients with acute supratentorial ICH were recruited. BP was targeted between 120 mmHg and
160 mmHg during initial 24 h using intravenous nicardipine. Glomerular filtration rate (eGFR)
was calculated using admission serum creatinine. After 23 patients on maintenance
hemodialysis were excluded, the remaining 188 were divided into 3 groups as follows: Group 1,
eGFR of <60; Group 2, 60 to 75; and Group 3, >75 mL/min/ 1.73m?. Clinical outcomes were
hematoma expansion of >33% at 24 h, neurological deterioration within 72 h (GCS decrement
>2 points or NIHSS increment >4 points), and favorable (modified Rankin Scale [mRS] <2) and
unfavorable (mRS >5) outcomes at 3 months. '

Results:

Of 188 patients, 35 (18 women) were allocated to Group 1, 58 (20) to Group 2, and 95 (33) to
Group 3. Significant differences among 3 groups were found in age (73.1£13.6, 63.3£13.2,
63.8+9.8 yo; p <0.001) and initial systolic BP (208.9+18.1, 201.2+15.6, 200.2+14.8 mmHg;
p=0.018). Initial hematoma volume (14.9+11.9, 15.5+14.9, 14.3+£12.3 mL) and initial median
NIHSS score (14, 11, 13) were similar among 3 groups. For outcomes, significant differences
among 3 groups were found in favorable outcome (17.7%, 51.7%, 41.3%; p=0.004) and
unfavorable outcome (22.9%, 10.3%, 5.3%; p=0.021), but not in hematoma expansion (17.1%,
10.3%, 22.1%) and neurological deterioration (11.4%, 8.6%, 7.4%). After adjustment with
initial hematoma volume, initial systolic BP and initial NIHSS score, eGFR <60 ml/min/1 73m?
was inversely associated with favorable outcome (OR 0.20, 95% CI 0.07-0.54) and positively
associated with unfavorable outcome (4.27, 1.36-13.53).

Conclusions:

Although decreased eGFR on admission was not associated with initial hematoma volume or

initial NIHSS score, it was associated with poor outcomes at 3 months of ICH onset.
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