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stroke neurology

Chronic kidney disease (CKD), defined as a reduced
glomerular filtration rate (GFR) or albuminuria, is a
known, strong risk factor for stroke. Meta-analyses of
cohort studies and trials indicate that proteinuria/
albuminuria increases the risk of stroke by 71%-
92%, and estimated GFR (eGFR) <60 mL/min/
1.73 m? increases the risk by 43%.'2 CKD is also
predictive of poor outcomes after stroke; reduced
eGFR is independently associated with increased 1-
and 10-year mortalities.’® Since end-stage renal dis-
ease (ESRD) is another established predictor of
stroke risk and poor stroke outcomes,’ stroke neurol-
ogists should fully understand the interaction be-
tween stroke and CKD/ESRD.

In chis issue of Newrology®, Kumai et al.¢ studied
3,778 padients admitted within 24 hours of onset of
their first-ever ischemic stroke from a large-cohort
multicenter stroke registry; of these, 1,320 (34.9%)
had CKD defined as proteinuria or reduced eGFR
on admission. They found that CKD patients had a
49% greater risk of neurologic deterioration, defined
as a Z2-point increase in the NIH Stroke Scale, dur-
ing hospitalization; a-138% greater risk of in-hospital
mortality; and a 25% greater risk of a modified
Rankin Scale score (mRS) =2 ar discharge than non-
CKD patients after adjustment for potential con-
founding factors, including inital stroke severity. As
a component of CKD, proteinuria showed a much
stronger association with unfavorable outcomes than
reduced eGFR; for example, patients with mild pro-
teinuria, with an estimated amounc of urine protein
of 30-100 mg/mL, had a 69% greater risk of an
mRS =2 than patients without proteinuria. In
contrast, reduced eGFR was not associated with
stroke outcomes in the study by Kumai et al.¢ Al-
buminuria and reduced eGFR may involve sepa-
rate pathologic processes. Kumai et al. did not
measure filcration function prior to stroke onset
but only on admission, when it may have been
affected by acute stroke damage. Measurement of
eGFR and urine protein in the chronic stage of
stroke might show different associations,

The cerebro-renal interaction in

Other potential limitations include use of semi-
quantitative measurement of urine protein using
dipstick testing, which may result in frequent false-
positive and false-negative results. However, it is
meaningful that such a handy and economical mea-
surement can predict stroke outcomes. Also, out-
comes were measured after only a short interval. Vital
and functional outcomes were assessed at hospital
discharge (median, 23 days after stroke onset). Be-
cause their registry has a plan to perform yearly
follow-up for enrolled patients, this limitation will
eventually be resolved.

Renal dysfunction is a bystander of stroke, since
both conditions are associared with hypertension and
several traditional vascular risk factors. Additionally,
albuminuria is an indicator of cephalocervical and
systemic vascular dysfunction via nontraditional
vascular risk factors, including endothelial dys-
function, maladaptive carotid arterial remodeling,
homocystinemia, coagulation disorders, impaired
endothelial release of tissue plasminogen activator,
extravascular coagulation, and higher levels of in-
flammatory cytokines and oxidative stress. An as-
sociation between albuminuria and hemorrhagic
transformation of infarcts has also been noted.” Such
factors might cause both initial severity and unfavor-
able outcomes of stroke in parients with proteinuria.

These data underscore the fact that one can no
longer manage and care for stroke patients while dis-
regarding their renal condition. CKD/ESRD is not
only predictive of unfavorable outcomes after general
stroke, but also of stroke ourcomes after specific thera-
pies. In our multicenter observational studies (the
SAMURAI rt-PA Registry), reduced ¢GFR was associ-
ated with early symptomatic hemorrhagic conversion,
mortality, and an mRS =4 at 3 months after IV recom-
binant tissue plasminogen activaror therapy.® Although
thrombolysis is generally not considered safe for stroke
patients undergoing hemodialysis, most experts who re-
sponded to an international survey favored its use.” Pa-
tients with stages 4 and 5 CKD (eGFR <30 mL/min/
173 m® have a high 30-day mortality when
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undergoing carotid endarterectomy or carotid angio-
plasty and stenting.'® Dabigatran, a new oral anticoagu-
lant for stroke prevention, is mainly excreted by the
kidneys, and should be used cautiously even in patients
with moderate renal damage.

Another essential issue that must be resolved is
whether active treatment to reduce albuminuria and
improve fileration dysfunction can decrease stroke
risk and improve stroke outcomes. CKD is also asso-
ciated with subdlinical brain abnormalities, including
white matter changes, microbleeds, mild cognitive dis-
orders, and intima-medial thickening of carotid arteries.
The cerebro-renal interaction is an understudied and
underused concept at present, but it has as great a clini-
cal significance as the cardio-renal interaction and
should be studied more extensively and in great derail.

Finally, the Fukuoka Suroke Registry that Kumai
et al.® used as a study cohort merits specific com-
ment. This multicenter registry for acute stroke pa-
tients in the Fukuoka metropolitan area, in western
Japan, has several stengths, since the database in-
cludes extensive underlying patient information, im-
age data principally from MRI/magnetic resonance
angiography, long-term follow-up of vital and func-
tional conditions for many years, and the results of
serologic and genome genetic analyses for most par-
ticipants. This systematic stroke registry will help re-
solve several problems in stroke neurology, in
particular in relation to stroke in the Asian popula-
tion, in whom the stroke burden is increasing.
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Abstract
Intracerebral hemorrhage (ICH) is a major cause of morbidity and mortality in Japan. Seventeen Japanese
institutions are participating in the Antihypertensive Treatment for Acute Cerebral Hemorrhage (ATACH)
II Trial (ClinicalTrials.gov no. NCT01176565; UMIN 000006526). This phase III trial is designed to deter-
mine the therapeutic benefit of early intensive systolic blood pressure (BP) lowering for acute hypertension
in ICH patients. This report explains the long run-up to reach the start of patient registration in ATACH II
in Japan, including our preliminary study, a nationwide survey on antihypertensive treatment for acute ICH
patients, a multicenter study for hyperacute BP lowering (the SAMURAI-ICH study), revision of the offi-

% cial Japanese label for intravenous nicardipine, and construction of the infrastructure for the trial.
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Figure 1. Average of blood pressure levels during the initial 24 h and an mRS of 1 or less at 3 weeks after intracerebral hemorrhage from a

Japanese dual-center observational study.

Compared with patients with the average of systolic blood pressure at least 158 mmHg, patients with the level <138 mmHg more frequently
had an mRS of 1 or less after multivariate adjustment (OR 4.36, 95% CI 1.10-17.22). The frequency did not differ among the patient quartiles

based on diastolic blood pressure.
See Itabashi ef o/ [3] for more information.

Introduction

Asian ethnic origin is an important risk factor for intra-
cerebral hemorrhage (ICH). A recent meta-analysis
reported that the incidence of ICH per 100,000 person-
years was 51.8% in Asian people as compared to 24.2%
in Caucasians [ 1]. The high prevalence of small-artery
cerebrovascular lesions in Asians may be responsible for
the high prevalence of ICH. In Japan, acute ICH patients
account for 17-30% of overall acute stroke patients [ 2].
Undoubtedly, ICH is a burden for the Japanese popula-
tion that needs to be overcome, though the meta-analysis
also provided some good news: the median case fatality
at 1 month after ICH was lower in Japan than anywhere
else in the world (16.7 vs. 42.3%) [1].

A problem in acute ICH management is the lack of a
therapeutic strategy that brings dramatic symptomatic
improvement like that seen with thrombolysis for ische-
mic stroke. Blood pressure (BP) lowering during the
hyperacute stage may prevent hematoma expansion and
improve outcomes after ICH. We reported an observa-
tional study involving 244 patients who were admitted
to the National Cerebral and Cardiovascular Center,
Osaka, or the National Hospital Organization Kyushu
Medical Center, Fukuoka, within 24 h after ICH onset
[3]. Lowering the systolic BP (SBP) to less than 138
mmHg during the initial 24 h immediately after identifi-
cation of ICH on emergency computed tomography was
predictive of independent activity corresponding to a
modified Rankin Scale (mRS) score of 1 or less at 3
weeks (Figure 1). Although this result is promising, a
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prospective interventional trial is required to ascertain
the clinical significance of the cutoff level (138 mmHg
or roughly 140 mmHg) as an emergent antihypertensive
goal.

Palesch and Qureshi offered us the chance to be
involved in such a trial by inviting us to join the NIH-
funded trial, the Antihypertensive Treatment for Acute
Cerebral Hemorrhage (ATACH) I1 [ 4], and they visited
Tokyo for our first domestic meeting on this trial in
October, 2008. However, to facilitate trial participation
in Japan, some problems needed to be resolved, includ-
ing reassessment of the official label for nicardipine, a
trial drug. This is a report of the long run-up to reach the
start of patient registration in ATACH II in Japan.

Nationwide survey of acute BP
control in Japan

As the first step, it was necessary to ascertain the current
status of antihypertensive treatment for acute ICH
patients in Japan. Thus, a nationwide survey was con-
ducted in 2008 [ 5]. Web questionnaires regarding acute
ICH management and antihypertensive treatment strat-
egies were sent to 1,424 hospitals, and 600 (42%)
responded. Most respondents answered that the goal of
lowering SBP was to reach a maximum of 140, 150, or
160 mmHg (82%). The results indicated that aggressive
BP lowering was common in Japan as compared to the
recommendations of domestic and Western guidelines.
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In addition, nicardipine was the major first choice of
intravenous antihypertensive drug (57%) and the second
choice (27%) in the survey. However, 26% of the
respondents thought that nicardipine was inappropriate
mainly due to contraindications included on the official
Japanese label for this drug. According to the official
label, nicardipine was contraindicated for ICH patients
with a suspicion of ongoing intracranial bleeding, since
the drug may enhance bleeding, and it was also contrain-
dicated for acute stroke patients with elevated intracra-
nial pressure, since the drug may accelerate infracranial
pressure elevation.

SAMURAI-ICH study: a multicenter
study of hyperacute
antihypertensive therapy

The next step was to elucidate the safety and feasibility
of SBP lowering to 160 mmHg or less in acute ICH
using nicardipine, the standard strategy in most Japanese
hospitals according to the Web survey. A prospective,
multicenter study was conducted in Japan from July
2009 through July 2011 by the Stroke Acute Manage-
ment with Urgent Risk-factor Assessment and Improve-
ment (SAMURADI) study investigators; this multicenter
group was funded by the Ministry of Health, Labour and
Welfare (MHLW), Japan, and dealt with themes related
to acute stroke management.

Most protocols for patient selection and nicardipine
injection were similar to those of ATACH or ATACH II
[4,6]. Patients with supratentorial ICH within 3 h of
onset, admission SBP >180 mmHg, Glasgow Coma
Scale (GCS) score =5, and hematoma volume <60 ml
were initially treated with intravenous nicardipine to
maintain SBP between 120 and 160 mmHg with 24-h
frequent BP monitoring. The primary endpoints were
neurological deterioration within 72 h (GCS decrement
>2 points or NIHSS increment >4 points) and serious
adverse effects resulting in stopping intravenous nicardi-
pine within 24 h. The secondary endpoints included
hematoma expansion >33% at 24 h and an mRS score of
4 or more and death at 3 months. The endpoints were
compared with predicted proportions based on the
weighted average of previous studies.

A total of 211 patients were enrolled. The main results
and a substudy on conjugate eye deviation in the cohort
were described in our previous articles [ 7,8]. Briefly, all
the endpoints were close to or below the estimated level.
Thus, SBP lowering to <160 mmHg using nicardipine
appeared to be safe and feasible for Japanese ICH

patients. The interim and final results of the study were
presented at domestic and international conferences in
2011, including the 20th European Stroke Conference,
where the necessity for the reassessment of the official
label for nicardipine was stressed.

Revision of the official label for
intravenous nicardipine

As far as we could determine, the contraindication of the
use of nicardipine for patients with ongoing intracranial
bleeding or high-intracranial pressure was suggested
only by a few experimental or clinical studies reported a
couple decades ago. The detailed situations related to the
label were described in our previous article|[  5]. The
nationwide survey clarified the prevalence of nicardi-

- pine administration to acute ICH patients without

reports of any significant adverse events despite the con-
traindications. Based on the results of the survey and
other considerations, a formal request for reassessment
of the official label for nicardipine was submitted to the
MHLW by the Japan Stroke Society, the Japan Neuro-
surgical Society, and the Japanese Society of Hyperten-
sion in October 2008. After several discussions, the
MHLW finally ordered the pharmaceutical manufactur-
ers of nicardipine to revise the label in June 2011, delet-
ing the ICH-related contraindications.

Advance creation of the research
network for ATACH Il in Japan

After the above-mentioned steps, we formed a Japanese
study group for ATACH II, which consists of 17 Japa-
nese stroke institutes, involving the SAMURALI study
investigators (Table 1). We recently introduced this net-
work elsewhere in the Japanese language | 2]. Briefly,
we ensured independent relationships among clinical
sites, data coordination, and financial management by
managing the three parts independently by the Depart-
ments of Cerebrovascular Medicine (Toyoda) and
Advanced Medical Technology Development (Yama-
moto), the National Cerebral and Cardiovascular Center,

- and the Japan Cardiovascular Research Foundation

(Yamaguchi), respectively. We registered the trial
design in the University Hospital Medical Information
Network Clinical Trials Registry (UMIN-CTR) in Japan
as trial number 000006526. '

A problem for the smooth start of this trial is the lack of
experienced and well-funded support systems and
human resources for investigator-initiated clinical trials
in Japan [ 9], although they are gradually forming in
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Table 1.

List of Japanese institutions participating in the ATACH-II trial.

Ingtitution Department Location Responsible investigator

Clinical sites '

National Cerebral and Cardiovascular Center Cerebrovaseular Medicine Suita, Osaka Kazunori Toyoda (Clinical PI)
Neurology Kazuyuki Nagatsuka

Nakamura Memorial Hospital Neurosurgery and Stroke Center Sapporo, Hokkaido Jyoji Nakagawara

Kohnan Hospital Stroke Neurology Sendai, Miyagi Eisuke Furui

Kyorin University Hospital Neurosurgery and Stroke Center Mitaka, Tokyo Yoshiaki Shiokawa

St. Marianna University Hospital Neurology Kawasaki, Kanagawa  Yasuhiro Hasegawa

NHO Nagoya Medical Center Neurology Nagoya, Aichi Satoshi Okuda

Kobe City Medical Center General Hospital ~ Stroke Center " Kobe, Hyogo Nobuyuki Sakai

Kawasaki Medical School Hospital Stroke Medicine Kurashiki, Okayama Kazumi Kimura

NHO Kyushu Medical Center Cerebrovascular Medicine Fukuoka, Fukuoka Yasushi Okada

Gifu University Hospital Neurosurgery Gifu, Gifu Shin-lehi Yoshimura

Tokyo Saiseikai Central Hospital Neurology Minato-ku, Tokyo Haruhiko Hoshino

Toranomon Hospital Neurology Minato-ku, Tokyo Yoshikazu Uesaka

NHO Kagoshima Medical Center MNewrology Kagoshima, Kagoshima Takahiro Nakashima

Keio University Hospital Neurology Shinjuku-ku, Tokyo Yoshiaki Itoh

St. Marianna University Toyoko Hospital Strokology Kawasaki, Kanagawa  Toshihiro Ueda

Saiseikai Kumamoto Hospital Neurosurgery Kumamoto, Kumameoto Tohru Nishi

Saiseikai Yokohamashi Tobu Hospital Neurology Yokohama, Kanagawa  Jun Gotoh

Data Coordination Unit (DCU)

National Cerebral and Cardiovascular Center Advanced Medical Technology Development Suita, Osaka Haruko Yamamoto (DCU PI)

Management of subcontract

Japan Cardiovascular Research Foundation
Supervisory adviser

National Cerebral and Cardiovascular Center

Suita, Osaka Takenori Yamaguchi

Suita, Osaka Kazuo Minematsu

NHO National Hospital Organization

other medical fields such as oncology [ 10]. Govern-
ment-funded clinical trial support systems like those in
the United States are necessary to enable us to plan and
conduct clinical trials effectively and reliably, cooperat-
ing with other clinical research professionals including
biostatisticians. This time, two projects are available for
maintaining the trial infrastructure: a study funded by an
Intramural Research Fund of the National Cerebral and
Cardiovascular Center and another funded by a Health
and Labor Sciences Research Grant of the MHLW.
There is a substantial need to encourage Japanese stroke
researchers to join in the international, investigator-initi-
ated, multicenter trials to obtain universal clinical evi-
dence that is also common to Japanese. We are learning
much about how to support several stroke institutes in
Japan academically and financially through the experi-
ence of preparing for ATACH II.

The ATACH-II trial could be the seminal research
project for stroke researchers in Japan to demonstrate
themselves as effective contributors to investigator-initi-
ated, international clinical trials. The first Japanese
patient was enrolled in ATACH-II on March 1, 2012.
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Low-Dose Intravenous Recombinant Tissue-Type
‘Plasminogen Activator Therapy for Patients With Stroke
Outside European Indications

Stroke Acute Management with Urgent Risk-factor Assessment and
Improvement (SAMURAI) rtPA Registry

Masatoshi Koga, MD; Yoshiaki Shiokawa, MD; Jyoji Nakagawara, MD; Eisuke Furui, MD;
Kazumi Kimura, MD; Hiroshi Yamagami, MD; Yasushi Okada, MD; Yasuhiro Hasegawa, MD;
Kazuomi Kario, MD; Satoshi Okuda, MD; Kaoru Endo, MD; Tetsuya Miyagi, MD;
Masato Osaki, MD; Kazuo Minematsu, MD; Kazunori Toyoda, MD

Background and Purpose—The purpose of this study was to determine the safety and efficacy of intravenous recombinant
tissue-type plasminogen activator (0.6 mg/kg alteplase) within 3 hours of stroke onset in Japanese patients outside the
indications in the European license.

Methods—Of the 600 patients who were treated with recombinant tissue-type plasminogen activator, 422 met the inclusion
criteria of the European license (IN group) and 178 did not (OUT group).

Results—The OUT group was inversely associated with any intracerebral hemorrhage (adjusted OR, 0.50; 95% (I,
0.29~-0.84), positively associated with an unfavorable outcome (2.48; 1.55-3.94) and mortality (2.04; 1.02-4.04), and
not associated with symptomatic intracerebral hemorrhage (0.53; 0.11-1.79) or complete independency (0.65;
0.40-1.03) after multivariate adjustment. ‘

Conclusions—Functional and vital outcomes 3 months after low-dose recombinant tissue-type plasminogen activator in
patients outside the European indications were less favorable compared with those included in the indications; however,
the risk of intracerebral hemorrhage was not. (Stroke. 2012;43:253-255.)

Key Words: acute stroke @ diabetes mellitus m elderly patients m intracerebral hemorrhage ® outcomes m

thrombolysis

atients with severe stroke as indicated by a baseline Patients and Methods
National Institutes of Health Stroke Scale (NIHSS) score Patients were derived from the Stroke Acute Management with
of =25, those >80 years old, and those with any history of Urgent Risk-factor Assessment and Improvement (SAMURAI) rtPA

; e Do e .
prior stroke and concomitant diabetes were excluded from a Registry.” Patient eligibility for alteplase was determined based on
) e L _ the Japanese guideline® stating that patients =75 years old, those
European postmarketing monitoring study for intravenous with NIHSS score =23, those with a history of prior stroke, and
recombinant tissue-type plasminogen activator (rtPA) therapy those with poorly controlled diabetes are to be carefully considered
(the Safe Implementation of Thrombolysis in Stroke- but not excluded. Other exclusion criteria are almost identical
. " . . T between the European and Japanese indications. Each patient re-
Mthom{l g STudy [STTS-MOST] reglst‘ry) without sufficient ceived alteplase (0.6 mg/kg) intravenously with 10% given as a bolus
rationale.! European regulatory agencies do not advocate within 3 hours of stroke onset and the remainder delivered through
rtPA therapy for patients having such exclusion items. Using continuous intravenous infusion over 1 hour. Patients not meeting
our multicenter registry,? this study documented the safety the inclusion criteria of the Buropean license were categorized into
. : J hase W ; . g
and efficacy of low-dose intravenous ttPA (0.6 mg/kg) in EEEH?’T group and those who did were categorized into the IN
. . . . . . & N

patients with stroke outside the European indications as Outcomes included: any and symptomatic intracerebral hemor-
compared with those who fulfilled the SITS-MOST criteria. rhage (ICH) within the initial 36 hours, complete independence
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