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Abstract

Evaluation of improved Medical Evacuations and Disaster Relief assisted by
High-speed, Large-volume Data Transmission Via Wideband Internetworking
Engineering Test and Demonstration Satellite “Kizuna”

Masamitsu Shirokawa*!, Yasushi Nakajima*', Norio Narita*?

*"Tokyo Metropolitan Hiroo Hospital, Emergency care center
2-34-10 Ebisu, Shibuya-ku, Tokyo 150-0013, Japan
*?Kesennuma City Hospital, Department of Neurosurgery

Information obtained by non-verbal communications, such as primarily images and video, plays a crucial role in
emergency situations. In such situations, information from these sources is considered to be much more effective
for communication than information from verbal sources. Shortly preceding the Great East Japan Earthquake, we
performed a successful high-speed, large-volume data transmission telemedicine experiment via Wideband Inter-
networking Engineering Test and D tration Satellite “Kizuna". Immediately following the disaster, we had
an opportunity to work in some capacity with Tokyo DMAT (Disaster Medical Assistance Team), which had
been deployed to Kesennuma City in Miyagi Prefecture to assist medical evacuations and disaster relief. Due to
time constraints, the full capabilities of the Kizuna link, such as the transmission of patient information, updates,
three-dimensional images, and real-time high-definition video, could not be utilized, and operations were therefore
restricted solely to the use of verbal communications. Even though this proved valuable, the efficiency of evacua-
tion planning and procedures, especially while transporting patients to the heliport, was much lower than its po-
tential. The ultra high-speed network made possible by “Kizuna” is much faster and can transmit a higher capaci-
ty of information more efficiently than any other network. Therefore, it is an ideal satellite for the transmission of
large-volume data, including teleconferences, high-resolution images and real-time video, between multiple sites in
emergency situations.
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Cilostazol for the Prevention of Acute Progressing Stroke:
A Multicenter, Randomized Controlled Trial

Hiroaki Shimizu, mp,* Teiji Tominaga, mp,t Akira Ogawa, Mp,§
Takamasa Kayama, Mp,§ Kazuo Mizoi, Mp,|| Kiyoshi Saito, MD,q
Yasuo Terayama, Mp,# Kuniaki Ogasawara, Mp,** and Etsuro Mori, Mp, Tt
and the Tohoku Acute Stroke Progressing Stroke Study Group

Background: Progressing stroke is one of the major determinants of outcome after
acute ischemic stroke. A pilot randomized controlled trial was conducted to inves-

tigate the effect of cilostazol on prog

ing stroke. Methods: Adult patients with

noncardicembolic ischemic stroke within 24 hours after onset were randomized to
receive cilostazol 200 mg/day (cilostazol group) or no medication (control group)
in addition to the optimum medical treatments (a free radical scavenger plus an anti-
platelet agent or an antithrombin agent). The primary endpoints were the rate of
progressing stroke, defined as aggravation of the National Institutes of Health
Stroke Scale (NIHSS) scote by =4 points on days 3 and/or 5 and a modified Rankin
Scale score of 0 to 1 at 3 months after enrollment. Aggravation caused by systemic
complications, edema, hemorrhagic infarction, or recurrent stroke was not consid-
ered as progressing stroke. This trial was registered as UMIN000001630. Resulis:
A total of 510 patients were enrolled from 55 institutions in Japan between February
2009 and July 2010. The rate of progressing stroke was 3.2% and 6.3% in the cilostazol
and control groups, respectively (P =.143). The modified Rankin Scale score of 0 to 1
at 3 months did not differ between the groups. Conclusions: Cilostazol failed to show
a preventive effect against acute progressing stroke. However, the tendency to re-
duce progressing stroke and the results of stratified analyses may encourage addi-
tional studies to clarify the effect of cilostazol in the treatment of acute ischemic
stroke. Key Words: Acute ischemic stroke—cilostazol—clinical trial—progressing

stroke—prospective—randomization.
© 2013 by National Stroke Association

In patients with acute ischemic stroke, worsening
of clinical and/or radiologic findings is encountered
in 20% to 40% of all patients, even with currently avail-

able treatments.”® Despite this high prevalence of
progressing stroke in the acute stage and its
importance as a predictor of poor outcome,“‘5
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prevention of this phenomenon has not been fully
developed.®”

Studies with anticoagulants failed to clarify any benefi-
cial effect against acute progression.” The majority of pa-
tients with noncardioembolic acute stroke are treated
with aspirin, but aspirin resistance is not rare.® A random-
ized clinical trial showed some favorable effect of aspirin
in comparison to placebo for the prevention of progress-
ing stroke,” but another recent study was negative.'®

Immediately after transient ischemic attack (TTA) or mi-
nor stroke, early stroke recurrence might be reduced by
using clopidogrel in addition to aspirin, but in association
with increased hemorrhagic risks.”! Early initiation of as-
pirin plus extended-release dipyridamole may be as safe
and effective as, but not superior to, aspirin or clopidogrel
alone in preventing subsequent deterioration.'*'?

During the acute phase of ischemic stroke, both platelet
function and inflammatory reactions are exaggerated.!**
Cilostazol is an antiplatelet agent that inhibits
phosphodiesterase Il in platelets and vascular
endothelium. It improves endothelial function and inhibits
inflammatory reactions,'’® and has significantly fewer
adverse systemic and cerebral hemorrhagic effects
compared with other antiplatelet agents.®?' Recent
papers reported that patients treated with aspirin plus
cilostazol during the acute phase of stroke (<48 hours
after stroke onset) had less neurologic deterioration during
the first 14 days than those treated with aspirin alone.

The present pilot study investigated the efficacy and
safety of cilostazol administration in the prevention of
acute progressing stroke in patients with noncardioem-
bolic infarction as a multicenter randomized controlled
trial.

Methods
Patients

The present study included patients with acute noncar-
dioembolic ischemic stroke. Subtypes of ischemic stroke
were based on the National Institute of Neurological
Disorders and Stroke II* and judged by physicians in
each hospital. Specifically, the definitive diagnosis of car-
dioembolic stroke is often difficult in the acute stage, so
we tentatively defined cardioembolic stroke as infarction
in areas of the cortical branches in patients with any heart
disease that is a potential embolic source (e.g., atrial fibril-
lation, postsurgical state for valve, sick sinus syndrome,
etc.). All other types of ischemic stroke were considered
eligible except for rare pathologies, such as Moyamoya
disease, arterial dissection, and hematologic diseases.

Inclusion criteria were age between 20 and 80 years,
first or recurrent noncardioembolic infarction, designated
treatment could be started within 24 hours after the onset,
stable clinical condition, and informed consent available.
Exclusion criteria were modified Rankin Scale (mRS)
score =2 before stroke onset, National Institutes of Health

H. SHIMIZU ET AL.

Stroke Scale (NTHSS) score =20, and contraindication to
cilostazol administration. Patients with unstable clinical
conditions, swallowing disturbances, severe systemic
conditions (e.g., cancer, liver cirrhosis, and chronic renal
failure, etc.), congestive heart failure, and current hemor-
rhage (e.g., peptic ulcer, intracerebral hemorrhage, etc.)
were excluded. Patients were also excluded if they were
allergic to cilostazol, were under intravenous treatment
with tissue plasminogen activator, were candidates for lo-
cal intra-arterial fibrinolysis, or were pregnant. Participat-
ing hospitals were asked to enroll at least 10 consecutive
patients who fulfilled the entry criteria.

The study was performed in accordance with the
Declaration of Helsinki and approved by the review
board of Tohoku University Graduate School of Medicine.
This trial was registered with the University Hospital
Medical Information Network-Clinical Trials Registry
(UMIN-CTR) in Japan (trial UMIN000001630).

Procedures

All enrolled patients received the optimum medical
treatment decided by each institution—usually according
to the Japanese Guidelines for the Management of
Stroke**—with no restriction except for cilostazol admin-
istration. These treatments included initial intravenous
agents (e.g., edaravone and/or ozagrel, argatroban, or
heparin) and simultaneous or subsequent oral agents
(e.g., aspirin, thienopyridines, or warfarin). Patients
were randomized into either the cilostazol group or the
control group. Patients allocated to the cilostazol group
received oral cilostazol of 200 mg/day immediately after
the randomization for 3 months of the study period. Pa-
tients in the control group received no cilostazol medica-
tion throughout the study period. No placebo tablet was
used, and the study was performed as an open trial
The randomization was performed by a commercial on-
line system (Waritsuke-kun; Mebix, Inc., Tokyo, Japan)
using a dynamic balancing method with stratification
by study institution.

The primary endpoints were rate of progressing stroke
defined as aggravation of the NIHSS score by =4 poinis
on days 3 and/or 5 after enrollment (the day of enroll-
ment was considered to be day 1) and mRS scores 0 to 1
at 3 months after enrollment. Aggravation related to
causes other than progression of the primary infarction,
such as systemic complication, edema, hemorrhagic in-
farction, or recurrent cerebral stroke, was not considered
as progressing stroke. Evaluation of the mRS at 3 months
was another primary endpoint to clarify the effect of pro-
gressing stroke on clinical outcome. The secondary end-
poihts were any cardiovascular events within the brain,
heart, and peripheral arteries during the 3 months of
the study period, the rate of mRS scores of 0 to 1 at 1
month after enrollment, and the rate of mRS scores 0 to
2 at 1 and 3 months after enroliment.



