BRI (C B B REE AR ORI T2 8) & ERIFDOREIR
—  Stroke Acute Management with Urgent Risk-factor Assessment and Improvement (SAMURAD-

Intracerebral Hemorrhage %% —

| FIFRBERED, 5 EE, 41U, sEME, oA, TRIIFEIE, sRIEES, sEHEN, vE
w)IgEL, UKRTE, RMR, CEREE, RS, tER—{T, B —X, 12E—R
E R SRET > 5 — MR, 2 RMAEROR), o MasrhEE AR

AT R — R R AEPIRY

STUNEBCS 5 — BRI 5 —

o ISERIAS  FMEARES

TEMAS  RRESR

SCRAERERE AN

ORIl MMIE PR

WEETU P FERIAY  FHEAR

nEPAERIAY  (EERRRA

1 ERERT S—  EPIR

(B8] SMEHARNAEZE (C S 1T D MASTBHRAED T (IFAERHIDMEZEEB N ERIFAR CREI DN (Tomii Y,
et al: J Hypertens 2012; Endo K, et al: Stroke 2013). 2EHARKH I TEEEERIOIMEZ N ERIF &
BLET INARIATHD. ol BRUEHAREESZT D B MACH VT, BERIBND 24 KREFET
DIFZE) & EIROBIRZERET LTz,

[/53%] 35k(%, SAMURAI-ICH 7% (Koga M, et al: J Hypertens 20 12)(CE#RE/z 20 A LOXREB L
A, ABRRFUNGERAIAE (SBP) =180 mmHg, FAE 3 KEMAIICZHILDE > FsHE TEE
SBP120-160 mmHg (CPFEZRLE UTTIENI TH D . BEIERIBE 24 BERAICEHRIL /Z 1 ISfEE 24 [ElD SBP
DIE#MRE (SD) B KU successive variation (SV) ZFHEUZ, FHMIER (L, FHIERFZNEL (A
Beis & 72 BRI & LEE LT, National Institutes of Health Stroke Scale (NIHSS) X177h% 4 sl t
BEINUTE%HE, Glasgow coma scale AV ABRKEKDE 2 | HIBIMUZES, F/2E 72 RRLR
(CHBIFMZEET URBS), MAELK (ABRKE & 24 BFEEZOIEESS CT ZHE U T, 33% &8 X DIME
EDENN DS IZHE), BIRAR (RAE 3 hA%D modified Rankin Scale 4-6) & UJZ,

[(FEER] REGIE 211 51 (i 81 5l), FFlsrPoRiE(E 65 7% (IQR 58-74), AREhF NIHSS X 177hIuE 13
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(IQR 8-17), ABzBSMNAEE 10.2mL (IQR 5.6-19.2), #[E] SBP 200 mmHg (IQR 189-213), SD 13.8
mmHg (IQR 11.5-16.8), SV 14.8 mmHg (11.6-17.8) Tz, M. Fin. BADEIREERF(CK
DELEEMTOMER, SD FRHHSEFENEL (hy Xtb/ImmHg 1.17; 95%CI 1.05-1.30) &, SV (38
HAfRRREME(L (ohw X/ 1mmHg 1.09; 95%CI 1.01-1.19) HKLUERRE (hw Xt/1mmHg 1.19;
95%CI 1.06-1.35) EHEEMMEREZERUE, SD, SV UW\WINGMENLA & (EREEZERDIEN D 12,

[iEsm] BRI CHS T DHEERIGE SBP @ SD (FRHAMEFZNE(C (I UTEEL. SV R
MR EN B SRR (O UTBEEU., BRMHARERIC(E. BIEMEEDOH TR, BEL
FEMELNIVE#FT DI ECE. BEINREHNE UIVRLY,
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iR BE PRSI D R I R B R R 50 2
Expected poor outcome after intracerebral hemorrhage and resistance to antihypertensive
therapy
~  Stroke Acute Management with Urgent Risk-factor Assessment and Improvement -
Intracerebral Hemorrhage (SAMURAI-ICH) %% -
v B Al 1), SHBOR] 2), /MR 1), 1L % 4), R 5), KRFIsE 6), I 1),
A ERE 8), WHREd 9), BB)IZETA 10), ML 11), BER 12), AR 1), HPpBER
BE 1), B3RS 1), AEAA 1), EEE—E 1), BR—1T7 3), ir—k 1), BEH—A]1)
ESLEBRAHRIIZE R A — M EPE D, W N2EhEhsEe 2), F ReisAEr 3), #
FifiviER L A—rh i Ripile 4), WBEREL Z— 5), JIIIGERIKRE: 6), R 7), th
MRLEFIE 8), LRk 9), BT FERIREE 10), BIRERIRE 11), ahEERE Z—
12)

[ &/HY] SAMURAI-ICH #FZ2Tl, SvHEIINGH i (ICH ) CRé FEp k% I L (SBP)
EEITERARREBELE, 2, IR BRREIZE MR ELER O EL IR,
B PRIAI T IC IR BEFPRIENDS ICH BE PSRRI Z R T DTS,
L] #1420%, SAMURAI-ICH fF42I2 8 8T 20 bl oD R _BRHINL, AREH: SBP=180
mmHg, FEIE 3 RERILANIZ= AN DB Rl i 2 BIARUTRER . IRIRBRMGTE 24 BERN,

E 42 SBP120-160 mmHg IZRREL , | BEMRECILEZMEL . Bkt $llix STICH 2=7[(10 X
GCS)—-4E#R—(0.64 X I il §)]& ICH-GS A7 (SEHkE 1~8, GCS1~38, ICH #AL 1~2, MfEER 1~3,
B PIZEME 1~255F 5~15)Z vy, 90 H% mRS LOBH#EZFA =, wIZ ROC R Tl
mRS=4 OFRIFYhA 7T 2 BETHFEL , 1R 24 BFED SBP OHERBZ MR - ARz
SBP - = VUV Mt 58 « ABEIFIILRE  HLIAESED A4 « RGeS IR BIG E T Z,
kiU 7z,

LRSS SN 211 (&t 81 BI) T 4EfpIErh Ui 65 mR(IQR: 58-74), ABgiE NIHSS 13(8-17),
GCS 14(13-15), I 10.2mL(5.6-19.2), STICH A7 67.9(41.4-79.3), ICH-GS 27 7(6-8) T
o7z, STICH-ICH-GS 27 &% 90 HEg mRS LA BB D75 % 0=-0.4822, p <0001,
0=0.4845, p<.0001). TR b4 7 fE(STICH: 66.4, ICH-GS: 8) CHOFHAL=2BEEClE, LB RS
BT C 24 W0 SBP HERIC £ %078 ol

[#%am] STICH-ICH-GS I 90 H % mRS &4~ H &L & - EOMHBIZRL, iR FHCEHTHo
e, =7, Za7 THRILERR BIFLIERR A BT, SVDE T BRIC L 535 SBP ED
RV FRRE THolk.

(SCFIRR 720 SC7, BlbEk 711 3CF)
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AR H T e D BRI AR AR & X DERR
-SAMURAI-ICH #f%t-

FEEE— 1, HEER 2. (U L% 3. WEE 4. ARFE 5, HB)I1FE 6, LILER T,
tyl|EZ T 8, HHEMN 9. EAJIEIL 10, MBELE 11, RER 12, FEHEF 2. &
FEFE—ER 2, BE—1T3. EH—HI2

1 FEMIER Y F - R RAR RN
2 ENIIEREMFEAIE Y v X —  BnE A

3 ENEREMFEMEE & —  MERNE

4 JUNEERE 7 — BRI & —

5 JIGERKE MERESR

6 T[HRKRFE  rRs R

7T HRERSIREE  ERRESNE

8 ENIEREFEE L X — MMEFREAA—V TR F—
9 IRFERRT i PR

10 B U7 U FERRE SRR

11 BiRERKE ERHNR

12 ZHREEY % — HRAR

[BH] SN L CIEREREOEBIRIIAR CTH S, MAiF=IL P ICLD
Me ERIEBRLEE 24 BEOFEHMENMBENEAEICEFNEGTH S EHE L
(Sakamoto Y, et al: Stroke 2013), 4[], FEEZER E TORM &EIF L OBEIZ OV T
BEtLiz,

[J71k] <I&IXEN 10 MRk CHRE 3 FERILINIZIEEBEFRE CTh o7z, RARERE
180mmHg Ll DT > b _EMHIIERF ., SAMURAI-ICH AFZEIC B8k S I ERITH
%, BOMESAME(SBP)AY 120-160mmHg & 722 £ 9, & TOEF T=I LV SR
B3 Tz, RBIERZIH S SBP150. 145, 140mmHg ~DMKEEER % TORR & |
TR ESL (72 RERILAN O GCS2 LU % 7213 NTHSS4 LU E DB & 72 134 R |
MAEFLR (33%LLEIER) . ERIFAR (B8 ~ A% mRS4-6) DHEL OEESL . BEAMO
B (Fln, PRI, HFrie3EmAk, FEME, MR NIHSS, miES, mfEE)
THIEL TR L,
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UER] EAT 211 G 81 #1), Fln(hIvER LA AE, SUTFHE U 65 5%
(58-74), ARths NIHSS 1% 13(8-17), #1[E SBP % 200mmHg(189-213) T > 7z, FIE
25 SBP150, 145, 140mmHg F TOEZEEEEIX. £ Th 145(115-190)43
165(125-210)%7, 170(135-235)4r T o Jo, PRERFAVE(IL 17 ), MAEHLKIX 36 B,
RIBTREIL 87 Bl CThH -7z, SBP145mmHg £ CORIZERR & iR Sa0E L & ORICIE
DEAEDS B 5 N7z (OR/10 43 AE 1.0555 95%CI 1.005-1.107), B A M43 TX Y]
% &, 150mmHg F TORERF#L 1156 22U OHEIT 190 43 UL B~ fEHE K D
BEEE N 725 72(0R 0.268; 95%CI 0.075-0.955), HRIFARE & BEERFER & D&
IR SR o Tz,

[f538] BEERSEVGS, MERKCERRRR & XBE Liehomay, 72 B
NOMRFIEMS DR, MARBHICRELZNL Z EPNEETH D,
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BHEOIEF X

AR

SAMURAI-ICH Study

SMER MO - ALYV E VEREIC KD INEIRIME 160 mmHg LI TTAD

SERF
KOGA Masatoshi

EfERERRIE 2 & —NEErhiRaEER

®THLEEO

BEERE | ZhEstRRREHEMR

Bem, BME, —hILYVEY, BEREE T2

SRR IC S 1 2@ F MEEREHILL TV
V). ZRERHERBESR\MAT, ZHLIEVEE
FZBAVTIEHIE (SBP) 160 mmHg LFAD
BEOMRZERSN Ulc. FIE 3 BRLADT > b Lk
HmEEZ Abi# 24 KE SBP 120~ 160 mmHg
[CarhO—bUfe. EEFHRERZ, BERRDS
72 BBLINO#HBIEREES LU 24 BEUAIC=
ANVIEVRIERREEGDERFEEER (SAE)
&Lk, BIREHEEBR, 24 BRETOMmERX (>
33%), 3 nA#%O mRSz4 & 3 nARDELCEL
. 211 AZERL, #HBERERIE 8.1%, SAE &
0.9%, MEEHAKIE 17.1%ICHIRL, mRS24 &
41.2%, FELCIF 1.9%THoc. 2FHAERIEFA
O0%EHMEBMDTREEFD UL ERGT, KFEE
BElERREEISN.

&,
@ BUBE

B ILE S MO 5 kD FERR BT Cd 1~ | L
i LT AP LR 2 I R A 2R B BRI
DMUESEIFEBAH MO e fEA S B ET 5 |

REMEA H 0 RRAROMERT TH 5997 — 4T,

70 (198)

m@%@:ﬁ&¢%ﬂ%ﬁ#
VB LIEHT B MBS H5HYY,

INTERACT % ATACH'W®2 054 1 o b ikBR T2 A
PO BB OREMEAR Eh T b, ASA/AHA
H4FT40&, TABECIHEILE (systolic blood
pressure . SBP) 150~220 mmHg D354 1213 140 mmHg

ETRETSIZLIEBRELRETHAD | T Lafi
U7 B, M EMEE LT SBP 180 mmHg BUF& L
<13 140 mmHg BLTFOWT RSB » 4 BT 5720
DR AFRER T 5 INTERACT 2 & ATACH 19 23347
HTH B,

TRz REH 4 F 9 4~ 2009] Tld. ASA/AHA #
A F74 ICE TN MOSHE 180 mmHg #
WY 3 2 & A S h T 39 batETiR=
LYy BTEENAILTIERASER U T A WIBEPTE
BENEATOEL TOABAITRRTH 721, —HT,
ZE7 Y- P EETCREEHZ D 82% 5 SBP 160
mmHg BT ABEREE L, 57% P = AL DV EEE
EEBIRMBEERL LAY, UL, ZOREEEET
BF -2 BIEL ALK, 2T, KRB CIZEMEY
WL BT =AY ¥ ik % SBP 160 mmHg Ll

BRI VTS ERELT

SRR vol. 12 no.2 2013
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T OREREO RN & PR & Ml U TR L 72,

i,ﬁé& <
4@”% FiE

FEAE 3 BRI O 2R i O fUEFMEITH LT
=AY K s ERES % BV T SBP 160 mmHg LT ICBE
B 52 & ARETHEITTEE, FRETT 5 20D Lk
HERIFEBRITETH S, BRIV D
2547812, ATACH % ATACHII & RIEEC$ 5101218

o TR

DEDFKME T 200 AE BRI HEME L L.
5 20 B2 L, AP OER S 1, Glasgow Coma Scale
(GCS) =5, APy SBP=180 mmHg, 7> b L,
MR <60mL, 41 ¥ 7+ —4 Fa vty FHUE. Bt
eIk, FEIERFGIRN, BRSNS, WREIRRIRATE, ik
B, FMEICRES Ra, T b TRGHL, AR
AWML, RN, REABSRONSR, I
MR, 30 HEIPNOD A, PRl , SRR 0 BRI 2
TNT7 7 ) ERPT PT-INRZ L7, MfiIMRE <5 T1/4L,
fIMES AR W L2l & TH o7,

$ mEEE

ME & MR, FRIEBRM 2 B 15 4T &, 0K
20 WERIE L IERI T, & 1T 48 MR, 72 WEMNCATME L
Fo. ZANDE RS E AT SR 1mg DR —
7 A5 3 EE L L7z, SBP 120~160 mmHg # H &
LTaAN o8y EREsh I 3 LIPS 5mg/h T
BRAA L 24 MBS U 7=, 15 28212 SBP 160 mmHg BT

fRCHRARESR 15mg/h £ CHRELZ &L, 15mg/h
T SBP 160 mmHg Ll EA 30 AL LD D= r sy
) URUNTT YL EOMOMBEAEENS L G
MCHHETE/, SBP AV HMBRICH# L 2%, 1~25
mg/h O L CHESI2 Y be—- L. SBPL
120mmHg TiE= AL PV % —dhili L 160 mmHg
EHEA T IRAICHR L 7.

SAMURAI-ICH Study

>
o MEEHE

HAGTEE CT & ARthe & B LR 24 BERISHRIZ L 72,
HMEOHW T DO TEEMD CT BAMETH -7, il
JERI: ABC/2 TEME L 7=, 24 IERILIPIZ AR RIE %
B EBACHE L AHAICE A XY PEMCRGL
7z CT At R CaHfl L 7=,

. =
“ "@’ E;F‘EIEE

Wiaze i O EARERE ISFRIE BRIGHT & FEILBALE 72 REMl BRI
National Institutes of Health Stroke Scale (NIHSS) TVl
U7z, 72 RLIAOBE ORRIE, MFZE, — @ MR i
¥AE (transient ischemic attack : TIA) , WX/MMMER, &
BOOBIR, SRS, ML EOFEFRIE, =1 2¥
EDBRIZAPD LTS L A, 3 » ABRITARE L
< I4%BER 1 ~ # ¥ 2 — T modified Rankin Scale (mRS) &
WP R % SO 2 OMEA RV VOREBEEB I B -7,

Tateh K OSEITE AR OFHIIE, FEEHliE E 34
B< &% ATACH O 7T b ZLERSC TR & Lz HEWF
%11)19%24) & INTERACTYW o BERL LH g 5 MEE s
KO L7 THIED 90%ERKEO LIRE®EA v
JEagME L, FUEFAMEEE, BERKE»S 72
HEE LA O RE RIS (GCSz2 DIKTH LI
NIHSS=4 D30 ; ¥ HE D 90% & BWEX M : 152~
25.9%) B & U 24 BERILAIZ= ANV E v b R B L
Lo EEATEESR (serious adverse events | SAE)
(Fl 1.8~8.9%) & U7- (R@). FEERGHE 72 BRI LIA
ZAARHIR B & 24 72 BB-A121E GCS % NIHSS 244
DO TR FIEREES 0 & L, BIXEHIEEE
B SBP Wiz EIT 5 £ TORE, Hi SBP bz 2%
BICHERNIZ S 584, 24 BRITO 33% %A %M
MEdLK (1A 17.1~28.3%) , 3 » A%OERAR (mRS=
4; [Fl 54.5~67.9%) & 3 » A#DFEC (F 6.0~13.5%)
L L7 (RQ). SRR E 2T BRI 3 » ARD
mRS 229 b b THIRAR & L7z,

% wR

211 A (b 81 A, 4EHh 65.6512 #%) 2B L /-,
B, MUF I 201.8415.7/107.9+15.0 mmHg ¢, M

71 (199)

SFRIMER vol. 12 no.2 2013
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Late Breaking & Ongoing Clinical Trials

®=@ MEEE
(Koga M et al, 2012"% & D&% 5 H)

72 RBEBOBREEREE
(NIHSS t =4 & L < I3 GCS | 22)
24 ﬂ#ﬁ‘lirm AT /qnﬂ:im\?a SAE

8.1% 15.2~25.9%

1.8~8.9%

_— . fdfE 30 .
EEBGER £ TOIFE (IGR 15~45)
BiEAERE 77.6% —
24 BEZODER KX (>33%) 17.1% 17.1~28.3%
3 » BROGRTER 41.2% 54.5~87.9%
3 5 BEOET 1.9% 6.0~13.5%

Ho iz 102 mL (IQR 5.6~19.2mL) Th -7z, AL Tz, 2005 BEREHIEE B3t h S Pl
MERRE I, BERR 0L 53.1% AR % T, R I 35.5% D WBEMXHEOTREFE L2, THIBHERTH 7%
MO, BR@IZINE & RO %77 %, SBP id1E (*@).

EAEDEBET 1 BRI T &0 I B EIC S
U7z, #I% & TORMIL 30 7 (FefE, IQR 15~45 %) rY

Th ot TATRZHN VY Y DB T5 BT HE %”@ =8

SRF, 110 5 (Fkfl) 26V LF7HELPL= by Z OIS EMEIRE I T = A L VY L B R
DYy, AVYILE FEHFRELL BREMICFREL T L C SBP 160 mmHg LT IZFEIET 2 & 05 2EFED
25 HBENIZ 5 - 22 8E1E 77.6% TH - 72, JREEE BRIV OREM L RITTEEM 2R L7z, 81%I2580 74
0% 80/5r (hdufi) ¢ 90/4r (PR, 105 43#%) ¢ MFBBERIC 5 b, BIE 72 BEZO
WERE LS L7228 IR AR U 10 R BRI 80/ AT tR NIHSS i 2 Mg BICEHEL Tz, FEAEDEE

=R O A

BEREE & 72 BB OO NIHSS i Rffid 2 h#h 13
(IQR 8~17) & 10 (5~15) (P<0.0001) TdH 7. 6
AB 72 WER LA AR Bl 2240 7. 5R0 D 205 A
i 11 AlZ GCS=22 DIET & L < ik NIHSS=4 D#IAS
Hote, KoT, EERSMEIE 17 A 8.1%) ThH-
fo. ZALVE L PIENBRBEL A5/ SAE 2 A
(0.9%) TadH 7=, 1 Al SBP 84 mmHg ~DBE OREIE
T, 9 1 AN3BERE OEMBINDY ZLF 29T
H otz IO FEFHEEH Z TR E FIED 90%6E
X TR A TE - 72 (RQ).

B L 24 IGHBOMERIZZh 2h 102 mL (IQR

56~19.2) & 11.5mL (6~24.9) (P<0.0001) T& - 7.

33% A A BB k% 36 A (17.1%) 12888 7. &0
I3 s O 72 —7 v FTEBIEV, 87 A (41.2%)
MEIRAR (mRSZ4) Th 7.3 » ABIZ 4 A (1.9%)

72 (200)
7 F RIS

—121—

TEELAERERE A2 SBP IR 5 1 BFELL
P BB (120~160 mmHg) (CA D, Zhllikd L

LCitHr s Tk, £, mENAS 3 » ARG
TREPEMIC 5 XRTHAM -7,

i L 5% 5551 D iR R {5 08 08 0o LR ik % J L D v
BBl R BZLARENEEZONEH, SOMETIE
72 WG D NIHSS i3 2 I8 Uk, FREEO S I
BIhoTomus, AR L, -7/l I0
~HTH55., ZORHIIHBRHEIFTH -7 3 » Atk
DERZEHELTHBTH AT,

ALV VEERBE & £ X AR 5 AR
ELAHOEFEHICREICHEBTES Z LB EhTn
BN SEOFESE, —HANLVEVMELALE
BAHEHRREE &9, HERERIZ T AR CIE
2RI 5DICHMTHBEILERLE, ZTHhED
HEREOAE TP = AL Oy 4 REICHHET X
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SAMURAI-ICH Study

{mmHg or bpm)
220 0% (—
] N 7%
200 - ol |
N 2s%
10%
180 - SBP DBP BRiA —
160
140 -+
120 i
¢ |
100 N Y T Y Y Y YRR ‘ i
e NN AL - o I N N N N & N q s 8 N8R \
T FFRXTTINNN NN FHANANNNNNNNNNNS R RNNN &N
80 4R N T N T T R T R R A T A R N
\ BUTH e D NN N Y RN NN NENNNL N
el RN AR, [
60 i li gg I'[ IIY\X L
40 LI IR SRR A IR MM ARSNEE AR RENNR B NN BN RN N L AL | 1

Om 16m30m45m th 76m90mi0sm 2h 3h 4h 5h 6h 7h 8h Sh

T T T T T T T T T T T T
10h 11h 12h 13h 14h 15h 16h 17h 18h 19h 20h 21h 22h 23h 24h 48h 72h

HQ mE-IRBO#HS
(Koga M et al, 2012'® X v 51fH)

BIEERHLTHS, WEIHTO=H L2 OB
HCIETHE N AN T IR MATERL L T DA R THEE N
FEATUEL TS BAICER L R D AT E RORES
b2, BRGNS, HARRHEARES, BA
EiEREsEET, 287 5 - PREEOMRAE £
FEAES IS TR VIR CBOBET £ LY | 2011 4
6 FIZIRAICRORTHH » 6 ZONE L HIFR & iz,
T O B SR LD 1L E B3R LT o, T
RIS 4 F 7 4~ 2009] CTid SBP 180 mmHg il
BHESEL Th D, ASA/AHA 1 14 F 74 »i3faitkic i
5 ML &V A SBP 140 mmHg KA DBEE B 2
ELRETH DT & iR L 299 European Stroke
Initiative 1& 160/100 mmHg % HHZ 51552, Sn|
DEBRIE NS4 F o4 vObfiTcd s, SEHOM
EOHBERDL L DL IE VS 00 SR TR
SBP Mgt 140 mmHg % THl-> Tk D, R E G
o B L) b4 INTERACT 2'9 % ATACH 11 ™ 0> Bithialée
FEBICHEY T BIEART A2 LI b0 8 Lk,
W) R B AR B 72, hasEO 17 fEds 6
ATACH 2 ~OREfiPE kA& 2012 F 2 HIZBA L 7=

o3 TR S

.

e BDHOIC

ML O SRIR A 6 X 4 5 Z & OB TH 5.
AW E AR TR 40 A ATACH I & RO F
WA Y THD, bHyET ATACH I DR A TR % i
RTH70054 1y FMFRNEE S T, BN
15206, INTERACT 2 % ATACH Il D55 = & 0 S ik
OB ) 2 MBS T 5 Z & A Y)Y 5,

i)
1} Qureshi Al er al - Spontaneous intracerebral hemorrhage, N
Engl J Med 344 © 1450—1460, 2001
Mayer SA et al © Treatment of intracerebral haemorrhage.
Lancet Neurol 4 © 662-672, 2005
Willmot M er af { High blood pressure in acute stroke and

2)
3)
subsequent outcome : a systematic review. Hypertension
43 0 18-24, 2004
4) Qureshi Al er al . Prevalence of elevated blood pressure in
563,704 adult patients with stroke presenting to the ED in
the United States. Am J Emerg Med 25 © 32-38, 2007
Fogelholm R er al © Prognostic value and determinants of
first—day mean arterial pressure in spontancous supratento-
rial intracerebral hemorrhage. Stroke 28 © 1396-1400, 1997
Terayama Y ef ol : Prognostic value of admission blood

pressure in patients with intracerebral hemorrhage. Keio

73 (201)
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Cooperative Stroke Study. Stroke 28 © 1185-1188, 1997

19)

Qureshi Al et al © Predictors of early deterioration and mor-

7) Kazui S ef al . Predisposing factors to enlargement of spon- tality in black Americans with spontaneous intracerebral
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1997 20) Mayer SA et al  Neurologic deterioration in noncomatose
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surg Rev 18 | 237245, 1995 21) Halpern NA et al . Postoperative hypertension © a multicen-
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hemotrhage. Crit Care Med 27 © 965-971, 1999 22) Wallin JD ef al . Intravenous nicardipine for the treatment of
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12) Antihypertensive Treatment of Acute Cerebral Hemorrhage trol blood pressure after evacuation of acute cerebral
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cerebral hemorrbage. Crit Care Med 38 © 637-648, 2010 25) Toyoda K et al . Antithrombotic therapy influences location,
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healthcare professionals from the American Heart Associa- tive Study. Cerebrovasc Dis 27 © 151-159, 2009
tion/American Stroke Association. Stroke 41 © 2108-2129, 26) Qureshi Al et af @ Treatment of acute hypertension in
2010 patients with intracerebral hemorrhage using American
14) Delcourt C et al . The second (main) phase of an open, ran- Heart Association guidelines. Crit Care Med 34 © 1975-
domised, multicentre study to investigate the effectiveness of 1980, 2006
an intensive blood pressure reduction in acute cerebral haem- 27) Steiner T et al : Recommendations for the management of
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Background and purpose: The characteristics of reverse magnetic resonance angiog-
raphy and diffusion-weighted imaging (MRA-DWI) mismatch (RMM), defined as a
large DWI lesion in the absence of major artery occlusion (MAQ), remain
unknown, especially in patients treated with intravenous recombinant tissue plas-
minogen activator (rt-PA).

Methods: Patients with stroke in the middle cerebral artery territory were included.
Early ischaemic changes (EIC) were assessed with the Alberta Stroke Program Early
CT Score on DWI (DWI-ASPECTS). All patients were divided into four groups
based on the presence of MAO and a DWI-ASPECTS cut-off value of <7. RMM
was defined as DWI-ASPECTS <7 without MAO. Clinical characteristics, symptom-
atic intracerebral hemorrhage (sICH) and favorable functional outcome (modified
Rankin Scale score 0-2) at 90 days were compared amongst the four groups.
Results: Of the 486 patients enrolled (167 women, median age 74 years, median ini-
tial National Institutes of Health Stroke Scale score 13), reverse MRA-DWI mis-
match was observed in 24 (5%). Of the clinical characteristics, cardioembolism was
the only factor that was independently associated with RMM [odds ratio (OR) 5.49,
95% confidence interval (CI) 1.25-24.1]. Multivariable analyses revealed that
patients with RMM more commonly had sICH than those with DWI-
ASPECTS > 7 irrespective of the presence (OR 5.44, 95% CI 1.13-26.1) or absence
(13.1, 2.07-83.3) of MAO, and they had a more favorable functional outcome than
those with DWI-ASPECTS < 7 plus MAO (7.45, 2.39-23.2).

Conclusion: RMM was observed in 5% of patients treated with rt-PA and associated
with cardioembolism. Patients with RMM may benefit from thrombolysis compared
with those with EIC with MAO, although increment in the rate of sSICH is a concern.

ntroduction

nalizing the occluded artery [1]. The main target of
this therapy is the ischaemic penumbra [2,3], defined

Recombinant tissue plasminogen activator (rt-PA) as an area with impaired metabolism but still main-
aves brain tissue at risk for infarction through reca- taining cellular polarization. In clinical settings, mis-
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match between perfusion-weighted imaging (PWI) and
diffusion-weighted imaging (DWI) on magnetic reso-

sentation of the ischaemic penumbra for acute stroke

European Journal of Neurology © 2013 EFNS 419

—131—



420 Y. Sakamoto et al.

patients [4,5]. However, using PWI in hyperacute
stroke management is still challenging because PWI is
not available in all institutions at all times, rapid pro-
cessing for acute management is neither standardized
nor widely available, and PWI requires contrast med-
ium and additional examination time. Recently, the
concept of MR angiography (MRA)-DWI mismatch
was proposed, because this simple mismatch could
also identify patients who were likely to benefit from
reperfusion therapy [6]. Reperfusion of an occluded
major artery with relatively small DWI lesion seems
to bring the largest benefit. This new concept is being
used in ongoing clinical trials [7].

On the other hand, some patients show ‘reverse’
MRA-DWI mismatch, ie. a relatively large DWI
lesion without major artery occlusion (MAO) in the
hyperacute phase. Thrombolysis may be harmful
rather than beneficial in such patients, because there is
no major target to recanalize and there is a large
DWI lesion that may be transformed into massive
intracerebral hemorrhage (ICH) [8,9]. However, the
effects of thrombolysis for patients with reverse
MRA-DWI mismatch have not yet been investigated.
The aim of the present study was to elucidate the fre-
quency, related factors and clinical outcomes of
patients presenting with reverse MRA-DWI mismatch
prior to intravenous (IV) rt-PA therapy.

Methods

Subjects

The Stroke Acute Management with Urgent Risk-fac-
tor Assessment and Improvement (SAMURALI) rt-PA
Registry was a multicenter, retrospective, observa-
tional study. The details of the study have been
described elsewhere [10]. Briefly, from October 2005
to July 2008, consecutive acute ischaemic stroke
patients who were admitted to 10 stroke centers in
Japan and treated with IV rt-PA were registered. The
National Cerebral and Cardiovascular Center

(NCVC) rt-PA Registry [11] was a single-center regis-

tration study started in October 2005 and still ongo-
ing, using similar worksheets to those of the
SAMURALI rt-PA Registry. All patients in both regis-
ters started to receive IV administration of 0.6 mg/kg
alteplase within 3 h from stroke onset. Patients with
extensive early ischaemic change (EIC) on initial com-
puted tomography (CT) were excluded. However,
patients with a large DWI lesion were carefully con-
sidered, but not necessarily excluded, from IV rt-PA
treatment because guidelines did not refer to MRI-
based selection of eligible patients [12]. Eligibility for
IV rt-PA therapy of such patients was judged by each

physician. Each local ethics committee approved these
registration studies.

In the present study, patients with ischaemic stroke
in the middle cerebral artery (MCA) territory who
were independent prior to stroke, corresponding to .a
modified Rankin Scale (mRS) score [13] of 0-2, and
who underwent MRI including DWI and MRA on
admission were enrolled from the SAMURAI and
NCVC rt-PA registers. The patients’ clinical back-
ground characteristics including sex, age and cardio-
vascular risk factors were collected from the medical
charts. Routine blood biochemistry examinations were
performed on admission. Neurological manifestations
were assessed using the National Institutes of Health
Stroke Scale (NTHSS) score. Blood pressure was mea-
sured before and at the end of IV rt-PA. Stroke etiol-
ogy was determined at hospital discharge using the
Trial of ORG 10172 in Acute Stroke Treatment
(TOAST) criteria [14]. Functional outcome was esti-
mated by the mRS.

Neuroimaging

MRI scans were performed on a 1.5-T scanner. MRI
protocols were not entirely uniform in each center,
but all included axial DWI using single-shot echopla-
nar imaging (b values of 1000 s/mm>, slices 5- to 6-
mm thick). The extent of EIC on DWI was assessed
semi-quantitatively using the Alberta Stroke Program
Early CT Score (DWI-ASPECTS)[15] by at least two
experienced vascular neurologists or neurosurgeons in
each stroke center. The inter-rater agreement of DWI-
ASPECTS in our study group assessed with a sample
of 76 DWI images was p = 0.818 (P < 0.001 with
Spearman’s rank correlation test) [16].

The site of arterial occlusion was determined on ini-
tial time-of-flight MRA. MAO was defined as occlu-
sion at the internal carotid artery (ICA) or at the
horizontal segment of the MCA.

ICH was assessed with CT. Thrombolysis-related
ICH was defined as a new hyperdense signal within
the initial 36 h after IV rt-PA. Symptomatic ICH
(sICH) was evaluated using two definitions: ICH with
any neurological deterioration (>1 increase in the NI-
HSS score) as adopted in the National Institute of
Neurological Disorders and Stroke (NINDS) study
[17], and ICH corresponding to an increment in the
NIHSS score of >4 points [used in the European
Cooperative Acute Stroke Study (ECASS) I1] [18].

Patient classification

All patients were divided into four groups based on
the DWI and MRA findings. Reverse MRA-DWI
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mismatch was defined as DWI-ASPECTS <7,
roughly corresponding to >1/3 EIC of the MCA terri-
tory [19], in the absence of MAO. The patients with
such radiological findings constituted the reverse mis-
match (RMM) group. The other three groups were
the large-EIC match (LEM) group (DWI-
ASPECTS <7 with MAO), the conventional mis-
match (CMM) group (DWI-ASPECTS >7 with
MAO) and the small-EIC match (SEM) group (DWI-
ASPECTS > 7 without MAO).

Outcomes

The outcomes included sICH within the initial 36 h,
favorable functional outcome at 90 days after onset
corresponding to an mRS score of 0-2, and death at
90 days. Outcomes at 3 months were assessed by clini-
cal examination at a hospital clinic or by telephone
survey for patients whose neurological deficits were
too severe for them to visit the clinic.

Statistical analysis

Clinical background characteristics were compared
amongst the four groups. Univariable analyses were
performed using the chi-squared test, Fisher’s exact
test or the Kruskal—Wallis test as appropriate. The
data are presented as median values [interquartile
range (IQR)] or frequencies (%). Multivariable back-
ward stepwise logistic regression analysis was per-
formed to identify independent factors associated with
reverse MRA-DWI mismatch. Multivariable back-
ward stepwise logistic regression models were also
constructed to elucidate the association between
reverse MRA-DWI mismatch and outcomes. In both
models, variables in Table 1 (plus sSICH per ECASS II
criteria for assessment of 3-month outcome) were
entered, and a backward selection procedure was per-
formed using P > 0.1 of the likelihood ratio test for
exclusion.

All statistical analyses were performed using PASW
for Windows version 17.0 software (SPSS Inc., Chi-
cago, IL, USA). Results were considered significant at
P <0.05.

Results

From October 2005 through July 2008, 600 patients
were included in the SAMURAI rt-PA Registry
(including 129 patients from the NCVC). In addition,
158 patients were registered in the NCVC rt-PA Reg-
istry from August 2008 through December 2011. Of
these, 272 patients were excluded due to pre-morbid
mRS score >3 in 43; lack of or incomplete MRI
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examination in 83; and EIC outside the MCA terri-
tory in 146 (Fig. 1). Finally, 486 patients [167 women,
median age 74 (IQR 65-81) years and median initial
NIHSS score 13 (IQR 7-19)] were included in the
present study. Of these, 24 (5%) patients had reverse
MRA-DWI mismatch and belonged to the RMM
group, 108 (22%) belonged to the LEM group, 161
(33%) belonged to the CMM group and 193 (40%)
belonged to the SEM group.

Table 1 shows the background and clinical charac-
teristics of the included patients. Frequencies of diabe-
tes mellitus (P = 0.006), presence of basal ganglia
lesion (P < 0.001), stroke subtypes (P < 0.001) and
the score of initial NIHSS (P <0.001) differed
amongst the four groups. Although DWI-ASPECTS
of all the patients in the LEM and RMM groups was
<7, the DWI-ASPECTS score in the LEM group [5
(3-6)] was lower than that in the RMM group [6 (5—
6), P < 0.001].

The result of multivariable logistic regression analy-
sis evaluating factors associated with reverse MRA-
DWI mismatch is shown in Table 2. Cardioembolism
was the only factor independently associated with
reverse MRA-DWI mismatch [odds ratio (OR) 5.49,
95% confidence interval (CI) 1.25-24.1, P = 0.024].

Figures 2 and 3 demonstrate the outcomes after IV
rt-PA in the four groups. The NIHSS scores after rt-
PA therapy were significantly different amongst the
groups at every point (P < 0.001). The proportion of
sICH was 13% in the RMM group with both the
NINDS and ECASS II criteria (Fig. S1, P < 0.001
and P = 0.016, respectively, amongst the groups). At
90 days, 54% of patients in the RMM group had a
favorable functional outcome (P < 0.001 amongst the
groups), and 8% had died (P = 0.001).

The results of multivariable logistic regression
analyses with the RMM group as the reference are
shown in Fig. 4. The risk of sICH was lower in the
SEM group (OR 0.08, 95% CI 0.01-0.48, P = 0.006)
and the CMM group (OR 0.18, 95% CI 0.04-0.88,
P =0.034) than in the RMM group. The proportion
of favorable functional outcome was lower in the
LEM group (OR 0.13, 95% CI 0.04-0.42, P = 0.001)
than in the RMM group; it remained lower even after
additional adjustment by DWI-ASPECTS (OR 0.19,
95% CI 0.06-0.56, P = 0.003). In other words, the
RMM group more commonly had sICH than the
CMM (OR 5.44, 95% CI 1.13-26.1) and SEM groups
(OR 13.1, 95% CI 2.07-83.3) and was more likely to
have a favorable functional outcome than the LEM
group (OR 7.45, 95% CI 2.39-23.2). The rates of
favorable functional outcome in the SEM (OR 0.97,
95% CI 0.33-2.83, P =0.955) and CMM (OR 0.51,
95% CI 0.18-1.47, P = 0.212) groups were not differ-
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