- Bl a3 | K
g

(Congcealment)
1 A (Intervention)
R H (ftom) H A& F&(Japanese) 55 English)
By,
(No. of arms)
D S
(Purpose of intervention) B -7 /Treatment
a) e .
(Type of intervention) EZ &/ Medicine
EENEERLE: Standard treatment group:

AL
(Interventions/Control 1)

EAMEEREROBEL. —HILPEY
BRI 5ETL, EEALZ24BREICH
f:;)gsspigmo mmHgR B IC#FT L

The goal for the standard BP reduction
group is to reduce and maintain SBP<180
mmHg for 24 hours after randomization,
with IV nicardipine.

: A2
(Interventions/Control 2)

A3
(Interventions/Control 3)

: St A4
(Interventions/Control 4)

St A5
(Interventions/Control 5)

A6
(Interventions/Control 6)

’ AT

(Interventions/Control 7)

A8
(Interventions/Control 8)

Tt A9
Interventions/Control 9

T A10
(Interventions/Control_10)

EIBRREEBUR R .
BENEEREROBERL. ZhLIEY
BIRBEETL, EBEALZ24EBMEICH
f:ggsapzrmo mmHgR B IZ#FT 58

Intensive treatment group:

The goal for the intensive BP reduction
group is to reduce and maintain SBP <140
mmHg for 24 hours after randomization,
with IV nicardipine.

WA (Eligibility)

H B (Item)

H A& iE(Japanese)

HEE(English)

E#(TR)
(Age—lower limit)

18 #%/years—old LL.E/<=

L
(Age—-upper limit)

90 #%/years—old Ri&E/>

1R
(Gender)

B % /Male and Female

BIRE%E
(Key inclusion
criteria)

1.3 AE 3B LAURIC = AL D E AR R
E5#RIRT HC LM TEDEES X
QEEEE, ERRERE, BAEELLU

SERITEREE, SOBEEELIIRRES

?ﬁl}ﬁﬁw:@ﬁ#éﬁﬁa&%ﬁﬂiﬁaﬁwahé
JiE
3EDFEBOGCSHEET A7 (BEERIS.
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1.IV nicardipine can be initiated within 3 hours
of symptom onset

2.Clinical sighs consistent with the diagnosis
of stroke, including impairment of language,
motor function, cognition, and/or gaze, vision,
or neglect

3.Total GCS score(aggregate of verbal, eye, &




BRSLVEBRENDAAT DS EHE) A5
B EDRER ~
4CTTREERHMAR DN, FERIEIC
otélﬂlﬂiiib‘ﬁo cokR il T HIEH
5.ZhILCEVESRIICEAAEIELI-BED
B & ABRESBPAY180mmHg L L 240k
T. EEEIL DO E TSBP180mmHgR (<
BRICT AR TUWEULES
ZHILDEUERSRICEAAIELE-EEZEDS
& ARBRBESBPAY180mmHgtB 240K i T. &
{E &1L DB S TSBP140mmHgR B IZ B SRIC
THOTULELNEES

6.BEFERN. REBEEEL(LEREILD1Y
TA—LRavtEURAELND

motor response scores) of 5 or greater at ED
arrival

4.CT scan demonstrates intraparenchymal
hematoma with manual hematoma volume
measurement <60 cc

5.For subjects randomized prior to infusion
start: Admission SBP greater than 180 mmHg
but less than 240 mmHg AND WITHOUT
spontaneous SBP reduction to below 180
mmHg at the time of randomization

OR

For subjects randomized after infusion start:
Admission SBP greater than 180 mmHg but
less than 240 mmHg AND WITHOUT SBP
reduction to below 140 mmHg at the time of
randomization

6.Informed consent obtained by subject,
legally authorized representative, or next of
kin

BB
(Key exclusion
criteria)

1 BN DMIEE . AVMEITEIREICELD
ICHDES]

%I?m AMENIMEICEDEDEEZONDE
BICHAEBOINHE WL SF=TFURTTRELT
UWNDEE B - .

4 NEERHEMZEFESIVHT, IniEH—E1{E
M ICFEFL TLSM ., T XmAHRIRED
EHLLEEF-LTWNDEM

5229 BB E 2 (+25EH

g)b%&g}:l: AHEHERIOB LA, HBUMTiEE G
7BESHLRIZZILI7YUEREL. HhD
PT-INR>4D SE {5

8.1 /1 B %k 350,000/ mm3K i 0D fiE 451
?L%?J)bﬁﬁylzﬁ?‘éi@'@&ﬁmﬂiﬁh%é
b

10.REFNCHIT P RELEFINBEETS
BEEXF->TULAER

1. FEBRICUE BA RERICE ATV
Mo T=fEHI i

124D F+ ABIESERAER (2SN D FEH)

1.ICH is due to previously known neoplasms,
AVM, or aneurysms

2.Intracerebral hematoma considered to be
related to trauma

3.ICH located in infratentorial regions such as
pons or cerebellum

4.IVH associated with intraparenchymal
hemorrhage and blood completely fills one
lateral ventricle or more than half of both
ventricles

5.Patient to receive immediate surgical
evacuation

6.Current pregnancy, parturition within
previous 30 days or active lactation

7.Use of warfarin within the last 5 days and
INR >4

8.A platelet count less than 50,000/mm3
9.Known sensitivity to nicardipine
10.Pre—morbid disability requiring assistance
in ambulation or activities of daily living
11.Subjects living will precludes aggressive
ICU management

12.Subject is currently participating in
another interventional clinical trial

ERsmEH
(Target sample size)

1280

E T E (Research contact person)

18 H (Item)

H K i&(Japanese)

HEEE(English)

EEHRES
(Name of lead
principal
investigator)

Adnan I Qureshi, MD

Adnan I Qureshi, MD

EiEAAE
(Organization)

TRUAKE

University of Minnesota Medical Genter

- EIEME
(Division name)

AR, REENH, RETERRERN

Department of Neurology Professor of
Neurology, Neurosurgery, and Radiology

#E
(Address)

Minneapolis, Minnesota, United States, 55455

Minneapolis, Minnesota, United States, 55455

AREMLVE P E O(Public contact)

5 H(ltem)

H #&:E(Japanese)
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§2(English)




HUER
(Name of contact
person)

Z2m—8

Kazunori Toyoda, MD, PhD

HEa
(Organization)

EiERSRE 42—

National Cerebral and Cardiovascular Center

- BESB
(Division name)

fid o & PO ek

Department of Cerebrovascular Medicine

e
(Address)

T565-8565 KERFFRHTERASSTH7E

15

Japan.

5-7-1 Fujishiro—dai, Suita, Osaka 565—-8565,

i
(TEL)

06-6833-5012

BEROR—LA—D
' URL

http://www.atach-2.com/

(Homepage URL)

toyoda@hsp.ncve.go.jp

EHEH E4EEE (Sponsor)

18 H (Item)

H AR EE(Japanese)

HEE(English)

HEEFHS
(Name of primary
sponsor)

IRYEREF

University of Minnesota — Clinical and
Translational Science Institute

EIEECAHLL, [ RBROHE, B CHEAR . FRAAEESOL-EEDI0HDEE
FE R THEEE ORI T, RER CAR F—EhUE T B BEAA—D T HER
REBENDCETRCEVER A, OELT, (BLIEDSRRIEBYZ EE A

R B IR S (Funding Source)

H & E&(Japanese)

HEE(English)

1§ B (Item)

ARE r X T
(Source of funding)

) | AEE AN (BIRABRR MR IR B E

Japan Cardiovascular Research

CkEEI B EHER) Foundation(National Institutes of Health)
(Cate ?’&o?(%ﬁ% B4[H/Non profit foundation
BRENMHE
(Nation of funding)
T D OBIEHEE (Other related organizations)
1§ H (ltem) B & & (Japanese) EE(English)

A
(Name of secondary
sponsor(s))

ZOMOHREEHE
#HE

(Name of secondary

funder(s

BRI M S R ITSI =B ERID (Secondary IDs)

15 H (tem)

H & EE(Japanese)

HER(English)

MR
1=SEXID
(Secondary IDs)

ILLV/YES
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gsm? ID“’& NCTO1176565 (Clinical Trials.gov)
IDHELT 1
(Org. issuing | Kk EE IR AEHAERT National Institutes of Health (NIH)
International ID_1)
BLERID2
(Study ID 2)
IDFELT 2
‘ (Org. issuing
International ID_2)
BEBE
(IND to MHLW)
SREREFER R (Institutions)
B (tem) H & & (Japanese) ZEEE(English)
ENEBEFRAE L 4— (RN ERE, NeRReh), dRESREER (Ragss, LE
i (RmMENR), ARAZE REENED, BUT7OTERKZ (HERTED, (E)RZEE
: g R T ararh o rs RMENE) Rare
ramrr B ), BEiL Et2—(RIMERED, (RN R, ERAR
nstitutions) | 2 o g5z (We4EPIFL, BAES ), )
EOMER (BERH), EREERtA—(RHMEAR), BEXE (HERFH),
BEIY7UorERKERERR RZEPRE), Mt IiIRE (SERRE)
HEREW KR (Progress)
IF H (Item) H #&Z&(Japanese) FEZE(English)

(Recruitment status)

—REE l:1:’/0p<=3n_ public recruiting )
(BINEEMEZ2ICLY. BEFEH-ETHEBRELLGND)

ZakajL B
(Date of protocol

fixation

2010/10/20

E&-HANGE (P
BB

(Anticipated trial
start date)

2011/10

40— T (FE)H
(Last follow—up date)

ADBTFRE
(Date of closure to
data entry)

—t

H
(Date trial data

considered

e 7y
complete”)

BHELTFEA
(Date analysis
concluded)

BB E1E %R (Related information)

IH B (Item)

H & :E&(Japanese)

HEE(English)

ZobaJLigEURL
(URL releasing
protocol)

http://www.atach—2.com/
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P\ IR 3 R G A
(Publication of
results)

R IBEURL
(URL releasing
results)

ILER
(Results)

Z OB EEER
(Other related
information)

% /3% /Unpublished

EERR

I5 B (Item)

H A& & (Japanese) #EE(English)

#HA
(Date of registration)

2011/10/14

BREHEHE
(Date of last update)

2011/10/12 12:12:28

BHER—IADYLY

HAFEURL

https://upload.umin.ac,jp/cgi—open—bin/ctr/ctr.cgi?function=brows&action=brows&
recptno=R000007737&type=summary&language=J

HEFEURL

https://upload.umin.ac.jp/cgi~open—bin/ctr/ ctr.cgi?function=brows&action=brows&
recptno=R000007737&type=summary&language=E

X

infrastructure for Academic Activities

University hospital Medical Information Network
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rt-PA [ BIMEAREEOEEIE RE

A |rePAREECEO 4 DOMER |
HRBEAGAAE IA

G I s

xf\l?m) 5‘? }{»— rL 2{) ﬁ

FaCy

WHroORy E LT, BIRT
S & D B AR B
S oMk I R
HARAI AP T IR /-
Y *f‘ ~— & {recombinant tissuc-type plas-
minogen activator @ ri-PA, — A4  alteplase)
a?) E&I%%"H Hk, COHNE
’&ﬁm:;ofﬁ

SERT L, 3
W A 8 “3} & a%‘* 7*‘" o T E ?’ZZ, ?’ T b, ié,;
6 mg/ kg OSRIZEDI, @5 3IFHELR

ORPERERE I, ORAENONE—O R

Wk, Dalteplase L2 v ?fw e B
d . ARATCIRIS RGO 20 O PHE E B L.,

L O R A T B

B 0.6 mg/kgs @M ?
IS D RO LR

rt-PA 0> [ i B

& 54t C & % alteplase
0.9 mg/ ke KR o P GE 1990 4E{CICAT D L
ARReT RPN bt ek R ;37 b
(} 9 mglg DAL, o E W RE NINDS
{National Institute of Neuwrological Disorders
and Stroke) HHNI L 54 g}'i?Lx;»&,,nI“i B ER B ER AT
LA A 3: Bk o AdRENY, ~j§§ T
bk, Shp :r'?it Cd A0 6melke® 3’31 YR
& AW
Trial) ? HEH
DEINAG

ST BT S

BIF f»’o xt"P fX

or sy
il ‘-n}\;mﬁ'}\,{

PA OWREGIRE & LT U A iS85
L9 Eng# &ﬁ"ﬁiumiwo) “ ﬁ. & biﬁ; ’
m NIRESENO LDk },ﬁ ﬁ:ﬁ :E’s

24 WJ el R

Kf{‘} ‘i' 4 :. ;fﬁf } ;;; i"“g ” ,’/\ < i‘%:‘ij 23l

,-‘

«3?‘97‘14‘2?5!4,\
BF 28 J-MARS (Japan post-Marketing Alieplase

Regtsi'rzxtmn Study) DGR AT, 20055

O2AEHND, 1100 MR T 8, 313 B vi-PATHER
f!t ;}}]' fﬂg"{f T 4‘1 if‘.. L ”ﬁv z:‘:’:, {‘:} v{vl ’M ‘?} ') )*ig Fiid i
740248 [tk 2,836 ), delefi 7288, NI

ey

Stroke Scale (NIHSS) rifedii 15] 0 F — ¥ S%ed
OB, EAMENS LDV e H O modi-
i!cd Rmkm ‘um%c i,mk‘*;}

SOl 4, 044 Bl
ST LT
i G5 o) B S B PR SAMURAT
{‘mﬁke Acute Management with Urgent Risk-
factor Assessment and Improvement) ri-PA

Registry (hitp://samuraistroke-ncvejp/index
html} T @ rt-PA #2850 117 600 # (40223
W, 72 = 1208 WA ’s\rm‘ﬁ i -Mf?’i 13) O
[ R R o A 211 &/ ) & LT

HET 36 ?"J"T“I LA O ik I M Ef~ HUMFEHIR & 3
Hobess e B, Ttk LT3 » A

HoOmRS & [‘E H 2, R RNINDS Coil
xf:g. J-ACT !}x B o B 1 & R It A
SITS-MOST (Safe Implementation of Thrombol-
yais in Stroke~MOnitoring Study @ 64834, &
P S8, UL 68 4%, NIHSS e fii12)” o
R 2 I B TR, FMARSHESITS-MOST

2 SAMURATL & HelT, 8 1 {’ﬂ A A e
B e T e S . ﬁil TR EE SITS-
MOST & B cdh ol Fh]-MARS L

SAMURAT (2B 17 & aniily fi%”fi}’éi'l -390 Hig
O mRS O-1 o HVE ifif,‘fé” 5
LD A% T d e TR, T § R A e R

LT, WO NIHSS 254, i&sf‘x
LSRR B oA R i
A 800, M%EEad ;%‘L

BT S0
G & e

xde s Ty e
Bl s &,
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P

&

B OBULRL, alteplase 0.9 mg/kg & MW7z SIDS- IR o BRI 5L & dni

& DPHRANR A S gL

MOST D HT & .Efo\ C m.f_‘z Alpdr o fo. BINT Wi‘! 3T, Fea 6 [i f'/’i NS H &t MJ *s*ff) l’a DGE

D afteplase 0.6 mg/ kg o L & B0 e & P LR M 1 51.7%, 2
BOHTESY oo & AUREE SR 6':3 0' &k, {rlnbﬁj.‘iw?f"'f ’S 4 F ?"S
SOFRE, HAAE o TO6me/ kg A BE (mRS 0-1) A% ﬁ P N /f}‘v:: iz

RGN PR PR 1 AL G W 2: % 2 CT CoRNED
RLTWLDTHS Y. BN »ﬂl XU A ’i“ ACT WIIEL A8, S‘lﬁ‘f ff‘}'
T, MR angiography (MRA) € :
EEE (MD) Zvs Lark (M2) o
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EPICOBHERE

Q0 e renreersmnsereesene SR 100 E.i W‘im«i = :g)@ 100 e O 6 B
fiam 24 u’ﬂg%ffé

FI} bomronsmrnr v st s

e
i
‘

/0 }
a0l |

20|

0 -+ 7
6 B R4 MR

=

3 BIErROK R RO B P S 8RR

5 mm RO FEMIRINZE, 5 mm PUEORMEE, M2
Moem 3FHIC T B b, ML RO MR
AT e TAT I, MR E
MR L v o EAT3 2 BRICELEEL
v 2 (kv XH0.082. 95% CT0.008 ~0.812)
L. Mo LT R LA e o PG
YEME IR MRA &) LBH T bh A ENE
< . B R TH B JFACT Lo
1 0.6 meg/ kg @ alteplase A% 5 O M4 TR
HHBEL LT E2R LT D, Lm%bagﬁ“"
5, HAEAMIOImg/kg® MwWilails, XY
i&v*}&‘””ﬁfﬁ? SHAMREMED & A, WS E xff
A RO BEYSIE, OB~ O

7;331[3,! f;,’%ﬁ HBohsHThA ‘3 .

C ! 73 ﬂ#ﬁﬂum.} (FEEeh ?
i — R ERHOER
[ 3 I j U ROHIERG 1, rt-PA SR
b lr T} B s LCiEFERTCw S, Akl
ﬁﬁﬁéﬁ% OFLITIRED D Y, BHETRERF %
— i B o IR CTH H A, R TR

?%K%W®XLﬂWNMT651ﬁr iy A
DI ERDIECH o 725 5. [I0F] W)”ﬁa-??

Wk SERRIRLRCR Y G iR e A ’f'ﬁ‘}fi’.

72 NINDS iS5 #W) A % e LA i.“],f
=V GUEIMBIN A K & L7z ECASS T {Europe-
an Cooperative Acute Stroke Study [}, ECASS
I, ATLANTIS {Alteplase Thrombolysis for

MT I

MI B M2

*p=0.008. p<0.001
D 2 B AT

J-ACT I

(LS, 7 Do)

Acute Noninterventional Therapy in Ischemic
Stroke, 7275 L ATLANTIS part BId 5B 2P
CHEF AN RE R P o T LIZH “?“"’i‘é;;

IR OREBRSOMEIRITRIT) £, 3% ‘1’?’
FMETH AR CRARICRIT LRSS
CZETE, 6N E CRENREROA v
ZHALERA S LR S RY. Cochrane
review b, 6HFM EF COHRBHBIC L - T3~
Gﬁﬁwmwﬂ%mbﬁﬁf ¢ S vARTE (mRS 3~
6) AT e HELTwE (v XL
0 84, 95% CI 0.75~0.95)%. Llosamnc

51 #3R ¥ B BECASS W'Y, EPITHET (Echop-
!anar Imaging Thrombolysis Evaluation Trial) ™
R DAt AR R 1‘}? DT, B4R
TE ORI :mt B 3~ 45 HEH O rt-
PABFBIERRICH 41 Eii3w HEroses
B (4 mifﬂ 34, gaﬂf CI 1.06 ~1.68) ®¥I
HEECOWERRITRE (1,32, L09~1.61) %
< . B~ G ] Hiok VTR B 0')7}’53@ "" B
Lndpo 1.

IRHOFRICIETE, mﬂfuém&ﬂ~4a
16 F] o T 0 IO o BB A LER TR 5% (SITS-
ISTR : Safe Implementation of heaﬁmt‘nts in
Stroke~Tnternational Stroke Thrombolysis Reg-
istry) ¥ & A AR (BCASS IT) W T,
%‘iT%«ISTR Tk, BT O rt-PA HETRERR
BINSHRILRO 7§ XA B B
% ’%» 3~ 45N RTERA S LA 664 B E, 3
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MEDDEHET
5 s pop BHEOUN O SEOW 2908 gi;; e i;
EPITHET | L o0 B~8h -0 UEU LI DPME BB 100 B T2W TR BREDTR
g rt-Pa s e e B A, EREN
- peET %‘-‘:‘,‘d& i—¥ :l"‘?{)}t
opm EHOBHT,
L TPRFY WG, BT OPM
DEFUSE |~ .0  3~6h f;‘ ; g 74 SREERAERA
« Tt HEO R LB .
‘ %%iafiﬁ&. Lz
E: Zar v?f.:f»,
\ " sICH OEARE e
T AR, SEEES mMRtT2 {}‘fsitl,t Tne 9}; %’I {BERERNR S Q%l??;*?
DIAS e 3N BROREE 102 T aE BrRRER
{ - (125 pg/kg) B
Qs e
. IS 25l MRIT20% _L DIAS L R HIC
DEDAS UL 8~Sh ARO®EE QDPMEZ 37 DIAS LU R BU25ug/
fﬁmwmz B »,zs;* kg) BEn A
n-PA 28 & HBE
mu ,g RCT, WA :33 izi cr i
e FAEF EEE wBEOEEE L RIEDRT
DiAs-2 I T 3~on 186 e RET, BCERE
- . (125 ug/kg) & T
?""tff’ 13 /L J»

. TIWL T2

DPM ¢ diffusion perfusion mismatch, DWW RGREINER, PwWi Y

RICH @ A

W45.2%, v A3, 95% CI L02~ L76,
£ 5h). LthA BEC LR S IR I o0 S s
HASTREE I I T RIS B AY, O 24 %
LR, WI‘&‘H HOIETHIC S8R BB ol
=0 BCASS M o plifii A RIS, 2008 454 & 2010
SIS TN, RIEL s, EERlGRETHA
Fo4 rpEGiTeh, B *‘ifii%" WA r1-PA
WEEHEERNEAATERE S AL E » A, HY f”f bk
PERHERE N & R3], H/*» I s 34
"i"‘-"“"“"ff BT TwSL, B %%L, HBAETS

GIEHI LA O vi-PA TR fm LA IS
LbI“% {(Third International Stroke Trial) A3
T R NCAT I A,

TR B EE R D S H ¥ L, Wi B
R gEA D OFSHIFRCHES L D b, Me DR
TR BLA & W R B iR o i &
FHF L TR D AL AEMEA S, MRI 'a*f}:
NI (diffusion- ~‘mfmghted fmage : DWI) €

pd

(gt D hEen

oSSR AR R B, SRR (perfu-
sion-weighted image : PWD ToOSUESHER

SRR B L, W 2% diffusion perfu-
sion mismatch (DPM) & FR5. Z @ DPM OFUE
P, S A BT AR R e B
A, MIEHS RS REII RS, RRan
BB (bW BRI V7T BEET H &
Abith. FLTNRF 75 OHFET L o THIE
a3 2 8 BT ri-PA TR R OB AR
ANDBELHMLT HSRABEEEN TS &

. bw%%mWHmWaDmm%Wﬁ

HEw (PWIT
] @Eﬁ{”‘f‘rﬂwﬁ,ﬁ BTES
:k%mulww%%ﬂuk&w LT
MR E TS etk 2 H8 L DIASY,
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16 #sErEYIR

LBRENAFHALVEFIETARL, B
74 7Y YRAMERRY. G IRRM %~
RIESIRME TEXTZ LAMFS L, B
MAABER (DIAS-2) Crt-PA BOHREAMER T
Ehdol. COREIYOKEALLT, YW
BEODPMEFMICMRITRZL CTEHWATZ L
PHREEIHBHS 2o EICMA, DPM
OFMEORL S DM TRETHA ). FFICHi
HROBGEOBMYE(VLETH Y, REDPM
ZEDMICBRT A4 T4 Y LDy TRt
FIH T 8B T & 5 (Acute Stroke Imaging Stan-
dardization Group : ASIST-Japan ¢http://asist.
uminjp/)). EPITHET DR % L&, MRIT
DPME#ETHREI~OEMH, LWLERDPR
EORMESE LR E LS NHERS Mkt
[ 4% € 4 1L BE R SR BR EXTEND (Extending the
time for Thrombolysis in Emergency Neurologi-
cal Deficits) M E PO ENRTE Y, HE
L ENRZHERTCORBREMEHDEL T3S,

D | zomommEs 5

#5510k & RHET ABBEN % B, HEDrt-PA
ERRE L REEL . fBic, BHBUCSET MR
ELT, (H—DEREI ] LS Mz LT
2, rt-PAWBIICERT S, HAVEt-PARE
Fi~ohEEL LT, 010FIC#EETHRN
RERIRE MERCIOMERIAS, FA20114EIC@IL
{ PENUMBRA D fiASRkB Eh, SHEHIH
MR OB AMERBEESE DGR OEMNE
Hol. S#b, SMSMEBEMREIN - 1R5 14
BOMS - RBITFHEIhS, EREDBIFBSET
Ho BEREBET WML L rt-PA B ICBEE
THRTRMBRBH/MED, BREAZHELT
BRIEA TS, BHBRB/OFRE LT, BE
B edaravone I3 T CICBHEICEE s h, T/
rt-PAIGIRB AR MUARBBLEED SR TW
SHRMBHMREICHLTD, SREECHMELT
RLTCOBEADEERRERSY, SHAThDTRE
M55,

BRERRNICREZERECAYS LA It-PA
italteplase DA TH B, b7 4 7Y 8
BoBVrt-PARHVWRE, X6 RETHDY
ZHRBHIREBLI MM TEL. WRLAET

REFTT—EH, ED1DE LTHESATY
5. i, FAIFTI—E, LFTFT—ERY,
rt-PA O—BERELAEM S WBIh TV,

HBTTRRIAERE L, SERBROBEIEA
RLLTH, BULBEEZIVRL L DHEECE
MTREEW) rt-PABREREOZKRIZIEDS
Zv, —BERCKABRA~DOERIC L 5 xS
BHSR - A#ZBoiElE, WPV LEBE
MECOHMBNOBM L Y, HEEFMHIINY
Mt<EBELSV. B HBLED X5
CIREPRERE] ., BRERROBVERL
25THA.

X &R

1) The National Institute of Neurological Disorders and
Stroke rt-PA Stroke Study Group : Tissue plasmino-
gen activator for acute ischemic stroke. N Engl J
Med 333 : 1581-1587, 1995

2) Yamaguchi T et al for the Japan Alteplase Clinical
Trial (J-ACT) Group : Alteplase at 0.6 mg/kg for
acute ischemic stroke within 3 hours of onset :
Japan Alteplase Clinical Trial Stroke 37 : 1810-1815,
2006

3) Nakagawara J et al : Thrombolysis with 0.6 mg/kg
intravenous alteplase for acute ischemic stroke in
routine clinical practice. The Japan post-Marketing
Alteplase Registration Study (J-MARS). Stroke 41 :
1984-1989, 2010

4) Toyoda K et al : Routine use of intravenous low-
dose rt-PA in Japanese patients : general outcomes
and prognostic factors from the SAMURALI register.
Stroke 40 : 3591-3595, 2009

5) Wahlgren N et al : Thrombolysis with alteplase for
acute ischaemic stroke in the Safe Implementation of
Thrombolysis in Stroke-Monitoring Study (SITS-
MOST) : an observational study. Lancet 369 : 275-
282, 2007

6) Mori E et al : Effects of 0.6 mg/kg intravenous al-
teplase on vascular and clinical outcomes in middle
cerebral artery occlusion : Japan Alteplase Clinical
Trial I (J-ACT I1). Stroke 41 : 461-465, 2010

7) Hirano T et al : Residual vessel length on magnetic
resonance angiography identifies poor responders to
alteplase in acute middle cerebral artery occlusion
patients : exploratory analysis of the Japan Alteplase
Clinical Trial I . Stroke 41 : 2828-2833, 2010

8) Hacke W et al : Association of outcome with early
stroke treatment : pooled analysis of ATLANTIS,
ECASS, and NINDS rt-PA stroke trials. Lancet 363 :
768~774, 2004

9) Wardlaw JM et al : Thrombolysis for acute ischae-
mic stroke. Cochrane Database Syst Rev 3:
CD000213, 2003

—146—



10

‘v
)
fo

12}

ot
s

14)

15

Hacke W et al » Thrombolysis with alweplase 3 1o 45
hours after ot ischemic stroke. N Eogl | Med
350 0 1317-1520, 2008

| Davis 8 et al @ Effects of alteplase bovond 3 h after

stroke in the Echoplanar Imaging Thrombelytic
Evpluation Trial (EPITHETY ¢ a placebo-controllad
randomised trial Lancet Neurol 71 209-3089, 2008
Loes KR et o1 0 Thee to troatment with infravenous
alteplase and outcome in stroke ! an updated pooled
analysis of BOASS, ATLANTIS, RINDS, and EPL-
THET trials. Lancet 375 1 1665-1703, 2010

Wahlgren N et al @ Thrombolysis with alteplase 3~
4.5k after acute ischaemic stroke (SITS-1STR) * an
observational study, Laneet 372 @ 1303-1308, 2008
Ponnan G& et al @ Penumbral selection of patients
for trials of noute stroke therapy, Lancel Newrol 8¢
261-269, 2004

Albers GW ot al * Magnetic resonance imaging pro-

el
fsr]
ot

oesi
-3
Yoot

18

—147—

T L GRo

P ERE

17

files predict clinical response to early reperfusion ©
the diffusion and perfusion imaging eveluation for
understanding siroke evolution (DEFUSE) study.
Ann Neuro! §0 1 508-517, 2008

} Hacke W et ot @ The Desmoteplase in Acute Isch-

emie Stroke Trial (DIAS) ¢ a phase § MRI-based 9~
hour whrdow acute streke thrombelysis trial with fn-
travenous desmoteplase, Siroke 36 ¢ 66-73, 2005
Furlan A et al @ Dose Bscalation of Desmoteplase
for Acute Ischemic Stroke {DEDAS) : evidepce of
safery and efficacy 3 to @ hours after stroke onsern
Stroke 37 © 1227-1231, 2006

acke W et al © Intravenous desmoteplase in pa- .
dents with acute ischaemic stroke selected by MRI
perfusion-diffusion weighted imaging or perfusion
0T (DIAS-2) ¢ n prospective, randomised, double-
blind, placebo-controlled study. Lancet Neuro! 8
141-150, 2008



- Early Ischemic Change on CT Versus Diffusion-Weighted
Imaging for Patients With Stroke Receiving Intravenous
Recombinant Tissue-Type Plasminogen Activator Therapy

Stroke Acute Management With Urgent Risk-factor Assessment and
Improvement (SAMURALI) rt-PA Registry

Tomohisa Nezu, MD; Masatoshi Koga, MD; Jyoji Nakagawara, MD; Yoshiaki Shiokawa, MD;
Hiroshi Yamagami, MD; Eisuke Furui, MD; Kazumi Kimura, MD; Yasuhiro Hasegawa, MD;
Yasushi Okada, MD; Satoshi Okuda, MD; Kazuomi Kario, MD; Masaki Naganuma, MD;
Koichiro Maeda, MD; Kazuo Minematsu, MD; Kazunori Toyoda, MD

Background and Purpose—Alberta Stroke Programme Early CT Score (ASPECTS) is a quantitative topographical score
to evaluate early ischemic change in the middle cerebral arterial territory on CT as well as on diffusion-weighted
imaging (DWI). The aim of the present study was to elucidate the relationship between CT-ASPECTS and
DWI-ASPECTS for patients with hyperacute stroke and their associations with outcomes after recombinant tissue-type
plasminogen activator therapy based on a multicenter registry.

Methods—ASPECTS was assessed on both CT and DWI before intravenous 0.6 mg/kg alteplase in 360 patients with stroke
(119 women, 71£11 years old). The outcomes were symptomatic intracerebral hemorrhage within 36 hours and
independence at 3 months defined by a modified Rankin Scale score of 0 to 2.

Results—DWI-ASPECTS was positively correlated with CT-ASPECTS (p=0.511, P<0.001) and was lower than
CT-ASPECTS (median 8 [interquartile range, 6 to 9] versus 9 [8 to 10], P<<0.001). Higher baseline National Institutes
of Health Stroke Scale score (standardized partial regression coefficient [8] 0.061, P<<0.001) and cardioembolic stroke

. (B 0.35, P<0.001) were related to this discrepancy. The area under the receiver operating characteristic curve for
predicting sSICH (12 patients) using ASPECTS was 0.673 (95% CI, 0.503 to 0.807) by CT and 0.764 (95% CI, 0.635
to 0.858) by DWI (P=0.275). The area for predicting independence at 3 months (192 patients) was 0.621 (0.564 to
0.674) by CT and 0.639 (0.580 to 0.694) by DWI (P=0.535).

Conclusions—For patients with hyperacute stroke, DWI-ASPECTS scored approximately 1 point lower than CT-
ASPECTS. Both CT-ASPECTS and DWI-ASPECTS were useful predictors of symptomatic intracerebral hemorrhage
and independence at 3 months after recombinant tissue-type plasminogen activator. (Stroke. 2011;42:2196-2200.)

Key Words: acute stroke m diffusion-weighted MRI m early ischemic sign m thrombolysis

arly ischemic change (EIC) of the brain is predictive of the
benefit from thrombolysis.!-3 EIC on CT has been assessed
by using the one third of cerebral hemisphere rule, and patients
with extensive EIC are contraindicated for administration of

was successfully developed to improve reliability for the detec-
tion of EIC on CT imaging.” However, EIC on CT is subtle and
has poor intra- and interrater reliabilities.

MRI with diffusion-weighted imaging (DWI) is better than

CT for detection of acute ischemic stroke. MRI could be used
as the first-line modality for the emergent imaging of patients
with acute stroke.>1® ASPECTS has been recently applied to

intravenous recombinant tissue-type plasminogen activator
(rtPA) within 3 to 4.5 hours of onset of acute ischemic stroke.4-¢
The Alberta Stroke Programme Early CT Score (ASPECTS)
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assess EIC on DWL'"12 We reported that pretreatment
ASPECTS on DWI was independently predictive of func-
tional and vital outcomes at 3 months after rtPA therapy from
single-center and multicenter registries.’®!'* To our knowl-
edge, EIC on CT has been compared with that on MRI before
rtPA therapy using ASPECTS only in a few studies!S!6; 1
small study, involving 22 patients with stroke, reported that
ASPECTS on DWI seemed to be useful for predicting neuro-
logical deterioration after thrombolysis.!¢ The aim of the present
study was to elucidate the relationship between pretreatment
ASPECTS assessed using CT and DWI before rtPA therapy and
their associations with outcomes after stroke.

Subjects and Methods

The Stroke Acute Management with Urgent Risk-factor Assessment
and Improvement (SAMURAI) rtPA Registry was conducted using
a multicenter hospital-based retrospective observational design. The
details of this study have been described previously.'!7 In brief, a
total of 600 consecutive patients with acute ischemic stroke receiving
intravenous rtPA were registered from October 2005 (when intrave-
nous alteplase therapy was approved in Japan) through July 2008 in
10 stroke centers in Japan. Patient eligibility for alteplase therapy
was determined based on the Japanese guideline for intravenous rtPA
therapy, which followed the inclusion and exclusion criteria used
in the National Institute of Neurological Disorders and Stroke study
and the Japan Alteplase Clinical Trial (J-ACT).!8:19 According to the
Japanese guidelines,?® patients with CT-documented extensive EIC
(size is not defined) were not eligible for the treatment. Because the
guidelines do not refer to EIC on DWI, the eligibility of patients
having large EIC on DWI depended on each physician’s decision.
Each local ethics committee approved the retrospective collection of
clinical data from the database and submission of the data to our
central office. Each patient received a single alteplase dose of 0.6
mg/kg (the recommended dose in Japanese guidelines and the
approved labeling) intravenously with 10% given as a bolus within
3 hours of stroke onset followed by a continuous intravenous
infusion of the remainder over 1 hour.

Baseline data, including sex, age, comorbidities (hypertension,
diabetes, hyperlipidemia, and congestive heart failure), blood pres-
sure on admission, time from onset to treatment, neurological deficits
using the National Institutes of Health Stroke Scale score, and stroke
subtype according to the Trial of ORG 10172 in Acute Stroke
Treatment (TOAST) categories,?! were collected retrospectively
from medical charts for all patients.

Assessment of ASPECTS on CT and DWI

Before rtPA infusion, MRI studies, including DWI and MR angiog-
raphy, were begun principally after CT. Time of starting CT and
MRI were collected from medical charts. Administration of rtPA was
begun approximately 10 minutes after MRI. CT scans were per-
formed in almost all centers according to a standard CT scan protocol
(5- to 10-mm slice thickness without contrast enhancement, 120 kV,
high tube current, low speed scan with =2 seconds/rotation, contrast-
favored algorithm, inferior orbitomeatal baseline, filmed at appro-
priate window width of =80 Hounsfield units). MRI scans were
performed on a 1.5-T scanner. MRI protocols were not entirely
uniform in each center, but all included an axial DWI using a
single-shot echoplanar imaging (b=1000 s/mm?, 5- to 6-mm-thick
slices). The time required to perform CT was a few minutes and that
of MRI was 10 to 15 minutes. ASPECTS assessed using DWI
(DWI-ASPECTS) as well as original ASPECTS based on CT
(CT-ASPECTS) was examined by each investigator in each center
without using a central reading system. Thus, the reading results
reflect real-life conditions. At least 2 experienced vascular neurolo-
gists or neurosurgeons in each stroke center evaluated the initial
DWI and CT images to calculate quantitative EIC using ASPECTS
later as a post hoc analysis. The interrater agreement of ASPECTS in
our study group assessed using a sample of 76 CT and DWI images

ASPECTS on CT vs DWI Before IV rtPA 2197

Table 1. Baseline Characteristics

n=360

Women 119 (33.1)
Age, y 7111
Hypertension 215(60.2)
Diabetes mellitus 63 (17.6)
Dyslipidemia 71(19.8)
Congestive heart failure 20(5.7)
Pretreatment systolic blood pressure, mm Hg 15121
Pretreatment diastolic blood pressure, mm Hg 82+15
Baseline NIHSS 12 (7-18)
CT-ASPECTS 9(8-10)
DWI-ASPECTS 8(6-9)
Arterial occlusion site

Internal carotid artery 58 (16.1)

Middie cerebral artery trunk (M1) 119 (33.1)

Middle cerebral artery branch (M2 or M3) 81 (22.5)

Not occluded™ 102 (28.3)
Stroke subtype

Cardioembolism 217 (60.3)

Atherothrombotic stroke 52 (14.4)

Lacune 21(5.8)

Other 70 (19.5)
Onset to treatment time, min 140 (120-165)
Time delay of MRI after CT, min (n=323) 19 (12-29)

Data are no. of patients (%), median (interquartile range) for discontinuous
variables, and mean=SD for continuous variables.

NIHSS indicates National Institutes of Health Stroke Scale score; ASPECTS,
Alberta Stroke Programme Early CT Score; DWI, diffusion-weighted imaging;
MRI, magnetic resonance imaging; CT, computed tomography; M1, middle
cerebral artery trunk (horizonal segment); M2, middle cerebral artery branch
(sylvian segment); M3, middle cerebral artery branch (cortical segment).

*Including patients who have insufficient-quality MR angiography.

was p=0.634 for CT (P<<0.001) and p=0.818 for DWI (P<0.001,
Spearman rank test). Arterial occlusion was (principally) assessed on
the initial MR angiography.

Outcomes

The outcomes were symptomatic intracerebral hemorrhage (SICH)
within the initial 36 hours and independence at 3 months correspond-
ing to a modified Rankin Scale score of 0 to 2. Intracerebral
hemorrhage was defined as CT evidence of new parenchymal
hemorrhage of Type I or Type II within the initial 36 hours? and was
assessed by at least 2 experienced examiners. sSICH was defined as a
parenchymal intracerebral hemorrhage associated with neurological
deterioration corresponding to an increase of =4 points from the
baseline National Institutes of Health Stroke Scale score.

Statistical Analysis

Statistical analysis was performed using the JMP 8.0 statistical
software (SAS Institute Inc, Cary, NC). The relationship between
CT-ASPECTS and DWI-ASPECTS was assessed by Spearman rank
test, the Bland and Altman plot, and an interrater correlation
coefficient. Multiple linear regression was performed to identify the
predictors for the discrepancy between CT-ASPECTS and DWI-
ASPECTS based on the characteristics in Table 1. CT-ASPECTS
and DWI-ASPECTS in patients with middle cerebral artery occlu-
sion were compared with those in patients without by the Mann—
Whitney U test. Sensitivity and specificity of EIC on each region of
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Figure 1. Number of patients assessed using CT-ASPECTS and DWI-ASPECTS (A). Bland and Altman plot of CT-ASPECTS and DWI-
ASPECTS. The mean difference between CT-ASPECTS and DWI-ASPECTS was +0.92. The horizontal line showed the mean difference
in scores and the dotted lines showed the 95% CI (B). ASPECTS indicates Alberta Stroke Programme Early CT Score; DWI, diffusion-

weighted imaging; CT, computed tomography.

CT-ASPECTS were assessed when setting DWI-ASPECTS as a
standard. To evaluate the predictive ability of the CT-ASPECTS and
DWI-ASPECTS for each outcome, receiver operating characteristic
curves were constructed. The area under the receiver operating charac-
teristic curve was used as a scalar measure to assess the performance of
prognostic risk scores. The comparison of area under the receiver
operating characteristic curves was conducted by nonparametric
method.22 Statistical significance was established at P<<0.05.

Results

Of the total of 600 consecutive patients registered, the
following 240 patients were deemed ineligible for the study:
109 patients who had a history of ischemic stroke; 20 who
had premorbid modified Rankin Scale scores of 3 to 5; 58
who were not performed MRI due to contraindications,
unsteadiness, or time limitation; 6 who had CT or DWI
images of insufficient quality to evaluate EIC; 43 who had
vertebrobasilar, posterior cerebral arterial, or anterior cerebral
arterial territory strokes; and 3 who had missing data on
3-month modified Rankin Scale scores. Finally, 360 patients
(241 men, 71x11 years old) were included in the study.
Baseline clinical characteristics of the patients are presented in
Table 1. The median National Institutes of Health Stroke Scale
score was 12 (interquartile range, 7 to 18). Time delay between
CT and MRI was identified in 323 patients (89.7%); the median
delay was 19 minutes (interquartile range, 12 to 29).

The pretreatment DWI-ASPECTS was positively correlated
with CT-ASPECTS (p=0.511, P<<0.001, Spearman rank test;
Figure 1A). An interrater correlation coefficient between CT-
ASPECTS and DWI-ASPECTS was 0.535. DWI-ASPECTS
(median, 8; interquartile range, 6 to 9) was lower than CT-
ASPECTS (9; 8 to 10; P<<0.001). Figure 1B shows the Bland
and Altman plot. The mean difference between CT-ASPECTS
and DWI-ASPECTS was 0.92 (95% CI, 0.74 to 1.10). On

multiple linear regression analysis, baseline National Institutes
of Health Stroke Scale (standardized partial regression coeffi-
cient [B] 0.061, P<0.001) and cardioembolism (B8 0.35,
P<0.001) were related to the discrepancy between CT-
ASPECTS and DWI-ASPECTS. CT-ASPECTS was =8 in 286
patients (79.4%); of these, 21 patients (7.3%) had DWI-
ASPECTS of =5. Of these 21 patients, 2 patients had sICH.
CT-ASPECTS and DWI-ASPECTS (median, 9; interquartile
range, 7 to 10 and 8; 6 to 9, respectively) in patients with middle
cerebral artery occlusion were lower than those in patients
without (median, 10; interquartile range, 9 to 10 and 9; 9 to 10,
respectively; P<<0.001 for both).

The sensitivity and specificity of EIC on each region of
CT-ASPECTS when using DWI-ASPECTS as the gold stan-
dard are shown in Table 2. The sensitivities of EICs in the
caudate and internal capsule regions (13.0% and 18.0%,
respectively) and the specificity of EIC in the lentiform
nucleus (86.2%) were relatively low on CT.

Of 360 patients, 76 (21.1%) had any intracerebral hemor-
rhage, 12 (3.3%) had sICH, and 192 (53.3%) were indepen-
dent (modified Rankin Scale 0 to 2). For prediction of sICH,
the area under the receiver operating characteristic curve was
0.673 (95% CI, 0.503 to 0.807) for CT-ASPECTS and 0.764
(0.635 to 0.858) for DWI-ASPECTS (P=0.275; Figure 2A).
For prediction of independence at 3 months, the area under
the receiver operating characteristic curve was 0.621 (0.564
to 0.674) for CT-ASPECTS and 0.639 (0.580 to 0.694) for
DWI-ASPECTS (P=0.535; Figure 2B).

Discussion
In this study, DWI-ASPECTS was positively related with
CT-ASPECTS, scored lower than CT-ASPECTS, and was as
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Table 2. Sensitivity and Specificity of Early Ischemic Change
on Each Region of ASPECTS

Frequency
of EIC, %
CT  DWI Both Sensitivity, %  Specificity, %

Caudate (C) 22 128 17 13.0 99.4
Lentiform nucleus (L) 222 27.8 122 44.0 86.2
Internal capsule (IC) 50 139 25 18.0 97.1
Insular ribbon () 325 453 258 571 87.8
M1 "4 217 97 449 a7.8
M2 19.7 261 133 51.1 914
M3 89 156 6.1 39.3 96.7
M4 72 142 53 37.3 97.7
M5 175 311 125 40.2 92.7
M6 78 186 64 34.3 98.3

ASPECTS indicates Alberta Stroke Programme Early CT Score; DWI,
diffusion-weighted imaging; CT, computed tomography; EIC, early ischemic
change; M1, anterior MCA (middle cerebral artery) cortex; M2, MCA cortex
lateral to insular ribbon; M3, posterior MCA cortex; M4, M5, and M6 are
anterior, lateral, and posterior MCA territories, respectively, approximately 2 cm
stperior to M1, M2, and M3, respectively, rostral to basal ganglia.

useful as CT-ASPECTS for predicting functional outcomes in
patients with hyperacute stroke who were scheduled to
receive rtPA therapy. We elucidated the relationship between
DWI-ASPECTS and CT-ASPECTS before rtPA therapy and
their associations with outcomes after therapy. We followed
much a previous study design by Barber et al' involving 100
patients within 6 hours of stroke onset. The strength of our
study compared with the previous 1 was the larger sample
size, shorter time interval between stroke onset and imaging
examination, and shorter time interval between CT and DWL

This study demonstrates that DWI-ASPECTS scored ap-
proximately 1 point lower than CT-ASPECTS in patients
with stroke within 3 hours of onset. Previously, the reported
difference of ASPECTS in both methods was 0.43 on average
based on the previously mentioned study by Barber et al'> and
1 when using the median based on another study involving 30
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patients within 24 hours of stroke onset.?*> The time delay of
MRI after CT, 102 minutes on average in the former study
and 4.4 hours when using the median in the latter study, was
proposed as a major reason for the discrepancy in AS-
PECTS. 523 Because the time delay was much smaller in the
present study, the discrepancy in ASPECTS appears to be
mainly due to the superior ability of DWI to delineate the
extension of EIC as compared with CT.

The multivariate analysis indicated that when stroke sub-
type was cardioembolic and when the initial neurological
deficits were severe, CT had the tendency to underestimate
extension of EIC than DWI. The time delay of MRI after CT
was not related to this discrepancy. Among regions of
interest, the sensitivities of EICs in the caudate and internal
capsule regions and the specificity of EIC in the lentiform
nucleus were low on CT as compared with DWI. Thus,
ASPECTS in the 2 modalities may not coincide, particularly
in patients with severe cardioembolic stroke whose EICs lie
extensively in the basal ganglia. CT seems to have a limita-
tion for delineation of attenuation changes in the candate and
internal capsule regions as compared with that of sulcal
effacement, focal cortical swelling, and loss of gray-white
differentiation in the cortex because of the low sensitivity.
The probable reason for the low specificity in the lentiform in
the basal ganglia may be reversed discrepancy between CT
and DWIL.2* Reversed discrepancy was identified mainly in
the basal ganglia, and its pathophysiology may be pseudo-
normalization of apparent diffusion coefficient in EIC by
early spontaneous reperfusion.?* A critical limitation in our
Table 2 was that the analysis was referenced to DWI, which
incorporates both reversible and irreversible ischemia. The
analysis should be fundamentally referenced to follow-up
imaging, which represents final tissue status. However, our
patients were treated with rtPA and natural courses of final
tissue status could not be assessed.

Another unique finding in this study was comparison of
CT-ASPECTS and DWI-ASPECTS as an outcome predictor.
The area under the receiver operating characteristic curves for
predicting outcomes with DWI-ASPECTS were somewhat,
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Figure 2. Receiver operating characteristic (ROC) curves of ASPECTS (CT or DWI) for predicting symptomatic intracerebral hemorrhage

(A). ROC curves of ASPECTS (CT or DWI) for predicting modified Ranl

kin Scale scores of 0 to 2 (B). ASPECTS indicates Alberta Stroke

Programme Early CT Score; DWI, diffusion-weighted imaging; CT, computed tomography.
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although not significantly, higher than those with CT-
ASPECTS. DWI-ASPECTS appears to be at least equivalent
to CT-ASPECTS in predicting sICH and stroke outcomes.

This study has several limitations. First, this was an observa-
tional study and patient eligibility for rtPA was determined
according to each patient’s situation, although the determination
was principally based on the Japanese guidelines.?® These
guidelines might have contributed to selection bias. Second, all
the patients were treated with 0.6 mg/kg alteplase. Thus, the
clinical values of CT-ASPECTS and DWI-ASPECTS in pa-
tients treated with 0.9 mg/kg alteplase were not ascertained.
Third, although we tried to perform CT and MRI as quickly as
possible, onset to treatment time might have been somewhat
longer than if only 1 of the examinations had been done. Finally,
the present analysis was done only for patients without extensive
EIC; this selection bias affects statistical results.

Our findings support the use of DWI-ASPECTS as well as
CT-ASPECTS in predicting clinical outcomes after rtPA
therapy. In addition, DWI-ASPECTS in our cohorts showed
higher interrater reliability as compared with CT-ASPECTS
as was reported in previous reports.2>26 DWI-ASPECTS is a
promising scoring system to evaluate EIC for predicting
reliable clinical outcomes in future clinical stroke trials.
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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% CI,
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 m diabetes mellitus m elderly patients m intracerebral hemorrhage m outcomes ®
thrombolysis

atients with severe stroke as indicated by a baseline

National Institutes of Health Stroke Scale (NIHSS) score
of =25, those >80 years old, and those with any history of
prior stroke and concomitant diabetes were excluded from a
European postmarketing monitoring study for intravenous
recombinant tissue-type plasminogen activator (rtPA) therapy
(the Safe Implementation of Thrombolysis in Stroke-
MOnitoring STudy [SITS-MOST] registry) without sufficient
rationale.! European regulatory agencies do not advocate
rtPA therapy for patients having such exclusion items. Using
our multicenter registry,? this study documented the safety
and efficacy of low-dose intravenous rtPA (0.6 mg/kg) in
patients with stroke outside the European indications as
compared with those who fulfilled the SITS-MOST criteria.

Patients and Methods

Patients were derived from the Stroke Acute Management with
Urgent Risk-factor Assessment and Improvement (SAMURALI) rtPA
Registry.? Patient eligibility for alteplase was determined based on
the Japanese guideline?® stating that patients =75 years old, those
with NIHSS score =23, those with a history of prior stroke, and
those with poorly controlled diabetes are to be carefully considered
but not excluded. Other exclusion criteria are almost identical
between the European and Japanese indications. Each patient re-
ceived alteplase (0.6 mg/kg) intravenously with 10% given as a bolus
within 3 hours of stroke onset and the remainder delivered through
continuous intravenous infusion over 1 hour. Patients not meeting
the inclusion criteria of the European license were categorized into
the OUT group and those who did were categorized into the IN
group.

Outcomes included: any and symptomatic intracerebral hemor-
rhage (ICH) within the initial 36 hours, complete independénce

Received June 30, 2011; final revision received August 7, 2011; accepted August 9, 2011.

From the National Cerebral and Cardiovascular Center (M.K., K.E., T.M., M.O., K.M., K.T.), Suita, Japan; Kyorin University School of Medicine
(Y.S.), Mitaka, Japan; Nakamura Memorial Hospital (J.N.), Sapporo, Japan; Kohnan Hospital (E.F.), Sendai, Japan; Kawasaki Medical School (K.K.),
Kurashiki, Japan; Kobe City Medical Center General Hospital (H.Y.), Kobe, Japan; NHO Kyushu Medical Center (Y.O.), Fukuoka, Japan; St Marianna
University School of Medicine (Y.H.), Kawasaki, Japan; Jichi Medical University School of Medicine (K.K.), Shimotsuke, Japan; and NHO Nagoya
Medical Center (S.0.), Nagoya, Japan.

The online-only Data Supplement is available at http://stroke.ahajournals.org/lookup/suppl/dei:10.1161/STROKEAHA.111.631176/-/DC1.

Correspondence to Kazunori Toyoda, MD, Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, 5-7-1 Fujishiro-dai,
Suita 565-8565, Japan. E-mail toyoda@hsp.ncve.go.jp

© 2011 American Heart Association, Inc.

Stroke is available at http:/stroke.ahajournals.org DOI: 10.1161/STROKEAHA.111.631176

253

—153—



254 Stroke January 2012

Table. Safety and Efficacy Outcomes
Age NIHSS Prior Stroke Plus Diabetes
IN Group OUT Group =80Y >80Y <25 =25 Absent Present
(N=422) (N=178) (N=471) (N=129) (N=560) (N=40) (N=575) (N=25)
Any ICH within 36 h, 93 (22.0) 26 (14.6) 96 (20.4) 23 (17.8) 113 (20.2) 6 (15.0) 116 (20.2) 2(8.0)
no. (%)
Multivariate OR 1 0.50 (0.29-0.84) 1 0.83 (0.46-1.46) 1 0.62 (0.22—1.46) 1 0.32 (0.05-1.16)
- (95% Cl)
Symptomatic ICH, 13(3.1) 3(1.7) 15(3.2) 1(0.8) 15(2.7) 1(2.5) 15 (2.6) 1(4.0)
no. (%)
Multivariate OR 1 0.53 (0.11-1.79) 1 0.27 (0.01-1.47) 1 1.17 (0.06-6.88) 1 1.32 (0.07-7.70)
(95% CI)
mRS 0-1, no. (%) 161 (40.5) 35(26.1) 173 (39.4) 23 (24.7) 191 (38.2) 5(15.6) 189 (36.8) 7(38.9)
(N=532)§
" Multivariate OR 1 0.65 (0.40-1.03) 1 0.58 (0.31-1.04) 1 0.40 (0.13-1.05) 1 0.97 (0.32-2.91)
(95% Cl)
mRS 5-6, no. (%) 68 (16.1) 69 (38.8) 86 (18.3) 51 (39.5) 117 (20.9) 20 (50.0) 128 (22.3) 9(36.0)
Multivariate OR 1 2.48 (1.55-3.94)f 1 2.36 (1.36-4.09)t 1 3.23 (1.51-6.97)t 1 2.35(0.81-6.44)
(95% Cl)
Mortality, no. (%) 20(4.7) 23(12.9) 25 (5.3) 18 (14.0) 34 (8.1) 9 (22.5) 41 (7.1) 2(8.0)
. Multivariate OR 1 2.04 (1.02-4.04)* 1 2.00 (0.93-4.24) 1 3.75 (1.45-9.09)t 1 1.54 (0.23-6.24)
(95% Cl)
NIHSS indicates National Institutes of Health Stroke Scale; ICH, intracerebral hemorrhage; mRS, modified Rankin Scale; Cl, confidence interval; OR, odds ratio.
*P<0.05.
1P<0.01.
$P<0.001.

§Assessed for patients who had premorbid mRS 0-1.

(modified Rankin Scale score 0—1), unfavorable outcome (modified
Rankin Scale score 5~6) at 3 months, and death within 3 months.
Symptomatic ICH was defined as that associated with neurological
deterioration corresponding to an increase of =4 points from the
baseline NIHSS score.

To evaluate the independent effect of the OUT group and each
exclusion criterion on the clinical outcomes, a multivariate logistic
regression model was estimated adjusting for sex, hypertension,
dyslipidemia, atrial fibrillation, onset-to-treatment time, Alberta
Stroke Programme Early CT Score, and internal carotid artery
occlusion. The model was adjusted for: patients >80 years using
NIHSS score, prior stroke, and diabetes; patients with NIHSS score
=25, using age, prior stroke, and diabetes; and patients with prior
stroke plus diabetes using age and NIHSS score.

mRS 0 mRS 2

mRS 1

IN-group (n = 422)

% o<
OUT-group (n = 178) 3 e ’
. :51':‘ |

>80 years (n = 129)

NIHSS 225 (n = 40)

Prior stroke plus
diabetes (n = 25)

Results

Of the 600 patients, 178 (85 men; age, 81.7%8.6 years) were
categorized into the OUT group and the remaining 422 (292
men; 67.7%210.5 years) into the IN group. A higher percent-
age of patients in the OUT group were female, older,
hypertensive, diabetic, and had higher initial NIHSS scores
and internal carotid artery occlusion compared with the IN
group (Supplemental Table I; http:/stroke.ahajournals.org).
Of the OUT group, 129 patients were >80 years old, 40 had
severe stroke with an NIHSS score =25, and 25 had prior
stroke plus diabetes.

mRS3 mRS4 mRSEmMRS 6

Figure. Modified Rankin Scale (mRS) distribu-
tion at 3 months.
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