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TPA or TIA? : New Developments in Intravenous rt—PA Therapy and
the Management of Transient Ischemic Attack (TIA)

Kazuo Minematsu, M.D., Ph.D.V

1) National Cerebral and Cardiovascular Center

The current status and new development of intravenous rt—PA therapy and management of transient
ischemic attack (TIA) were systematically reviewed. Recently, many clinical and registered studies have been
reported from Japan, which indicated that the efficacy and safety of intravenous rt—PA therapy using a 0.6 mg/kg
dose of alteplase were almost comparable with those reported in the USA and Europe where 0.9 mg/kg dosage of
alteplase is standard. The problems which now confront us are expanding the therapeutic time window from 3
hours to 4.5 hours, and a comprehensive comparison of outcomes between the two dosing regimens, 0.6 vs. 0.9
mg/kg. We discussed expanding the therapeutic time window using sophisticated imaging protocols and the clini-
cal implications of new rt—PA agents, sonothrombolysis and intravascular devices for thrombectomy.

The concept of TIA has dramatically changed in this decade. TIA patients often have acute ischemic lesions
which can be visualized only with diffusion-weighted imaging (DWI), and more frequently have ischemic events
soon after the initial TIA episode, within 24 hours or a couple of days, much sooner than previously believed.
High risk profiles are more easily indentified and timely and appropriate therapeutic interventions with risk con-
trols, antiplatelet or anticoagulant agents, carotid endarterectomy or carotid stenting can avoid future catastrophic
ischemic events in patients with acute TIA or more appropriately ‘acute cerebrovascular syndrome (ACVS)’ .With
support from the MHLW our TIA research team is now carrying out clinical studies to establish management
strategies for Japanese TIA patients.

(Received December 26, 2011 ; accepted January 5, 2012)

Key words : alteplase, duffusion—weighted image, intravascular device, penumbra, time window
Jpn J Neurosurg (Tokyo) 21 : 383-388, 2012

TERTRERRE o0 RiE LS A B OB, e g7

&L Hic A4 A (Merci retriever, Penumbra system) DR, i

R PR L B e o SRR RIS B T 2 LD P E Y O DOURBEL EDFEE ko Tw5, 7, TIA B
27 2 & LT, Orecombinant tissue-type plasminogen acti- L CIFEE SR E A SRS n, B
vator (rt-PA) EHBEEROH L wER, @—@kiE BRI & CEIAZ RO 2 SERFEATE R E > T
F4% (transient ischemic attack : TIA) DEFE & A2 5, KT, o kBT AEA, wAOBIEmIZOn

BOKRERELZESBTo NS EHNTY, rt-PA D TR 2.

MRS L 1A — K, T565-8565 WEHTHEEME 5-7-1 BEIZIEREEITR ey ¥ —
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rti-PA BREEEDIRIA T IRENE

HDENC BT % recombinant tissue-type plasminogen
activator (rt-PA) HWEEEE DKL EIEIC LR D2 b
BN, ZOFX vy TRED BN EMI NI EFHHNA -
7" 5% Japan Alteplase Clinical Trial (J-ACT) D54, ¥
A DIEEC T HRAR IR O iR & RIS O H R ME PR etk D
fEFR &4, 2005 4 10 A ICENERS 2 &Y, hil
TR I M R L IR 3 EIIIAI C 5 o 7275,
FRIEFESE O 0.9 mg/kg £ D€V 0.6 mg/kg IZFEE X
N, AR RN, HARMER R - e
M Bah & AERIC B T 2 WIS R E I 1,
Iz 7T XXM LHBERNeE TN s L,
TN Z B ORI CIRSA S E - 7o, BEINAR
B TIc 6 R L, HEERERMEEUL 4 e A,
W E PSS A ORI L LTS LD
5. —1T, BRHSEOTFESH 2D, Rk
DREELZIT o WEELLED S,

APEDARRIGIZ, FEEFHED S v D0 D5
I iz, BB IERFEECHE S EHE, Zod
D—2TH 5, iz, HRBEEVEHEDEmI KD 5N
72, EBIZ, 06mg/kg D rt-PA FHEB KO MR IAMLD
ReERT 2HKRBEOERb RO ok, Zof, #
SECIRRER TR ORI BT 2B E B A L2 D,
HAEDHAMBOZLEICHT 2RO HE > T 5,

MERESFIERE J-MARS

FEERICHE D TIRBHE ©H 228, FRAIEHEED
FETilili 2 EMichb > TELBI N, 0 2 FEM
{2, alteplase (X4[E 1,100 fEE% T 8,313 il 5 X /-
EHEEE N, 9B 942 JERY 7,492 DT — & D3GR
Bric, ¥7-Z85ERT & FiEH% 3 4 A H O modified Rankin
Scale (mRS) P3FHHE T & 7= 4,944 13 Rh I AL O S 5
Elot, KPE, T7hbHL Japan post-Marketing

Alteplase Registration Study (J-MARS) D#55i%, 2010
SR Stroke FEICFER I NLY, FHIZEMT 508, R4
PEFEEE & LTRSS 36 IRFHI DAY OO {1 B A HE
FBE, HEEEL L CoRES 3 2 HE O mRS
WY, TNE TORBRPIN O RER TR A
T B SITS-MOST (Safe Implementation of Thromboly-
sis in Stroke-Monitoring Study) & HA_RTHEED 20D
DTH -7 (Table 1),

JEL A 7 @ R R BB B ZEEE AN Y 10 JERR 600
Bl rt-PARIBETFT— ¥ 2B AEEICNEL, Ao
EMAZSDTHBY, ARECB LTS, EHANREG
DE M, LR — 5 13N O TR R & o
RO OTH-7 (Table 1), AW TIE, rt-PA B
WRICBET 2 X £ Yy THE IR, ®MEINTW
%,

THERZERARSIER J-ACT 2

15 FaREMBEMm L, JRE O B Tk B0 & MR
angiography (MRA) ZEE$ % J-ACT 2 & L THEiX
iz, BT P RINEIIR T (ML) 7208 (M2)
BHZED 58 B TH o 72, MRA THIFE L o A MEIIR D 5%
A~ FERER L, FUIE 6 FefIH T 51.7%, 24 BRE
T 69% & EEFC, Do EFEEE OBRRIEE R BT
Bt PHERARNIC FERER RIRIR O E & BRIl
AT TR, MLERED S 5 mm RIETORE
FEik 2 NLIEORZEICHARERERIERICE, B
b ARRTH -7, Alteplase 0.6 mg/kg DERME L RFL L
ZIRIICR TR R & o 7t

BETIEEISE DR
BT alteplase %5 FHERFMIE 3 IRIEILIAITH B 23,

Table 1 J-MARS, SAMURAI Register (33 HAA
rt-PA JABHI & SITS-MOST (& i BB A
O rt-PA REHI & O 3 HABRERO LB

3 h AR Rir R A
mRS 0~1 2~5 6
J-MARS (n=3,576) 39% 50% 12%
SAMURAI (n=399) 41% 57% 4%

SITS-MOST (n=6,136) 39% 50% 11%
HARANDEEZ, IO rt-PA BE5EAENE (30 Bk,
NIHSS A7 24 LT R &) KT 2 BEEHDTF -5 ThH 5,

384 IsEE 21 % 5% 201245 H
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NIEARIE DRI 2 G L 72 R E O BRIAR SR S FEAE
3 AN ORESI 2 55 L L, 6 RN Z RS E LT
flOBER IR HNEDIRD N d o/ dThH
29 L aic, MEORBBED X & BTT, 4.5 K
HE CHEREOEMEDTENLY, ZhEZIIT,
FEfE 3~4.5 IFIDAAN 2 K8 & L 7= BRM o Bl IR 55
European Cooperative Acute Stroke Studylll (ECASSII)
PEMEE A, alteplase FEAMREEREL D DIIER 3 H A H
D BRFHISFEEICS C, EEEEEATILOSEE S
24%ICIEE D, FEERITEERAR SN Do 7Y,

775 £, alteplase i ATREIRFE] 2 2k > 3 RERILIA
5 45 I IMEERIR A 4 F 94 v 2 8GT L
7o, Fim, RASCEOBESEXThLTwE, bHE
Tk, AR gD & AR ST B R AT REIRE [ O
RELPEFH S, AN 2 TOFREIH > Tw 5.

— 7, JRFEEREFHI Penumbra % R T 3 diffusion-
perfusion mismatch (DPM) 3% % —E&MF 2o,
FERE 4.5 FFI LU T % alteplase DIGHI R CE
5 LD Lz, FhEE 9 REMA OIS, L0
BERRIG 56 FLA (wake—up stroke) % %R & L 7= [BIBR S filia%
[ 5 v s e ER EXTEND clinical trial % #E{T R
TH3 (FEMEEEFL -2 T Y 7D Davis &g,
Donnan #¥%). HREDHERADBNFRPIT LRI
Tw3Y, BESNOHEPHE SN T2,

H=RIE

HDED 5, alteplase 0.6 mg/kg D IBELNFZ R T
LABIGMRNEZ Lo, HEMICHLLNT WS
0.9 mg/kg DHARDFZLEI BRI NBD TS, —H
DF Y TEENSIE, 06mgks EEFTL T4 L
0.9mg/kg %X FT 2HREVHBD TS, BT,
2 ODHBRILET S5 ¥ ALEGERLIREINT
\»% (Enchanted trial) .

Alteplase LIS C KDBIERRAE - FHLL rt-
PA, BERIMEEE, MOEARES /MR

InE T 16 ERICh D - DR IRRE D
HA7IZ & o 7 alteplase T&H 5 2%, B HBEIFR OB 1<
BT, RELRBAID . ok, ZORAZRRT
¢, FFEETHFL AMIIEEEKSRESIN, BIK
FIESED N T S,

%9, alteplase DEMFE FORFEERTIRL 287 %
rt-PA B, desmoteplase 22\ T, BEEN A TRED

Jpn ] Neurosurg voL.21 NO.5 2012.5
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EFTHRTH 5, KRB BB TR IS 3~9 IR
EZ N, IMERAEIRNL & BB MREOIL D £ DRz
TelEn b 2 FEW (diffusion-angiography mismatch : DAM)
B L TR D e 5 03Thb T 5 (DIAS-II, 1V,
D.

Alteplase % 5T BEE /M & HFIHE 2179 &,
BIEEHIEE NS Z EWRENT LAY, bsET
b, HRUEEAEBLRY: ME P SR s v— 7
DY E R AR A B U, EIEBRERE
ey ¥ — 7 )—7 L HETHRIEHZEEELTW»W3,

T & 2z s K 2 Letor L3R TE 5,
rt-PA BHEEEIC & 22 b & TIRHRIE RO UEER A 6
T IR, B B W IEABREEE R (GRiERR 3 BFHILL

M) & LT, 2010 I B RZREE UK A BRI RR © H 5
Merci retriever %3, %7z 2011 4£12 1% Penumbra system
RO CHEINRE X, winh EPRNTE & <
WK I N2 Z EH 6, 3EMICh L 2TilRESHIHE
WEBEITSNTWE, $0LIA, BkTOTF—F L
B —8s 2%, GET -7 EE->Tws, 2
NEDFANL ZE L, BeA kLI vy sk
HEIfThN TR WnI Eh s, TEF Yy AFREMIC
FRELTWS, —HT, INSHEETF (2% L3
BIRDPRBENDZFL TN Abfig LRBINTL
5.

L WLIBEEEORMRIZHINICE> TV L) Th
%. Table2 iZ, rt-PA ERIFRIAEREER Oz H 0%
T RIS OERICOWTER L, 7Yy —54
i, BNREFET, N oDEETH S,

TIA E2ED#H U ULVEER

NSTALYT
BIBIE 2 7 T AP O IMAE R O ek, Bl e e L

OTIA B & FERIIRZE R A OBAT R MEHER S LT
UL RCE WS L, @Y A7 IIFEESE~F OB ED
BwZl, @V A0SRl BEREOEIMEN»S
LIAETETH S &, @TIA H 5 5ERINBhADOB
T2 FHTE AR, ABHIEIKSHRELCETNS
Z b, Ok, ERETORABBEONEI L SN T
TIA PEERZEE R S/ b L 287 Y =y 7, 24 I
FAHIc o TIA BEZ T ANEKHIOZMEIC X b, et
U A7 OEIMRART (80% DAKIR), A Bt o ki,

385



Table 2 rt-PA BBEREABRBER O L) O o iR OEXR

i

i, 74 R, B HEOHH

v EINFE 0.6 mg/kg DA SAMURAI, J-MARS
v OIRRATREIR R O IER <3.0 hs to <4.5 hs
Vo T RIIRA R SR (DIAS-1I, IV), DIAS-Japan
v Stroke MRI (DPM, DAM, etc.)  J-ACTII, Extend trial
Vo NREESR E o pEH NXY-059, Edaravone
v IR A (CLOTBUST, tPA/US/MB), TCT-LoFUT
VAR YR MELT-Japan
Vo I IR Merci, Penumbra, IMS-IIL
v HUIMAEEREDEH LA L 72927
Vo OBEEEIEESRAG, A4 ¥V v ZEERA, T4 R4, () BiBsStoR, TvY—
74 VIZENAEF
Table 3 ABCD?ZX 7
W& N =4
A (age) 60 LA | 1R
B (blood pressure) >140/90 mmHg DAk 1M
C (clinical features) IR 2 /i
FREZ bR WEEREE 14
D (duration of symptoms) 60 4y Bl 2 B
10~59 47 15
D (diabetes) BEIRNE H b =

ABEREE OWLR, BIHOBIBIEOBEERAECH 5
ZERED, W OPDEEMNETRIN-,

IIHLIEHS, TIA BT ABLSEERLEEY
B ARETNEG,

ABCD?*X 17

TIA VA 7 DJBRMLD 7= 12k Tk ABCD2R 2 7
BL{HWSNT WS (Table3). T4b b, TIA 25%5Eh
NLBEVZL LB, E, IE, EEONEE
EH R, BERBOBFEII DWW TF ey 2 L, SEE
., Z2oERMESETE (—Bic 3 EME) YRS
FELHMT LT, BEAK (B2 0IEEME~OX) %
19. EMEOHA» S, ST, SIUE, BERFES
HiuL, HEZTIATES ELBBYAIZHICAHT V&
9 27 ERER D H 25, FEMED TIA BERHEE
EXEDLDIEERTHA).

3] DWI OHIRE TIA EEOREL
TIA 3063k, B X 2 BATHERERDS 24 BiELUA
IKEERT B E Sh, HEEOREOEELZ LT

b CT ECEMMEIC—ET 2 BRERMHEEZ RO 200
N (BEBMFRIFHIE, 1990 4F) &asb -7, EE

i, 24 RERADINITIEIR 2SS 2 2 A 1c CT Eoiiys
BHHEN 2 2L ENT, THEDOTHOENITIZLEAL
R & e o 7,

1995 4 (2 8 2 R LM 48 0 R HH R BEE L2 (B L B 315
BORPHHE# (diffusion weighted image : DWI) 5k b ¥z&
IS S RO 708, T OHERZHIEEZ WS &, fil
DFTHE S ITHEE OB S ey TIA EFTERICA
HIRENREENS XS cko7, TIAOF YL F
DREEDS, HHERN R BIIEEZ RIS NI L Thok
ZEEREZDBE, NSO DWI BHEAIE TIA Ttk <,
BRI E UTilb Rl Tilka sy, TH LI Eh
5, & LTKRET, TIA OZWELNED BE L 25ED &
NTCWw3, BHOKEOERTIE, TIA W TRITORM,
B, WEOBIIC & DAL 2k R E

VW32 REBEBENICETELLS OO, BWIICIE
DWI BESHIEE 22 2 L, £ DWI _LOEEERE
BT LSRN 2 BIRE 2 B L 2wl LR ED
MERbH L. i, BIBT2EBD, TRERESH %
DICH L EBEEPET T2, LW»IMEELH 5,
BRI HATHE, ZOFLWER, RBREIZNT AR
DL A BT RS,

386 Bastet 218 5% 201245 H
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BESEFIEEIRABEMHEIEIC KD TIA [T
LED LS %, BETO TIA ZEORE LEE?ZT
T, HHET PR 21~23 445 BRI L B
Biic k2 TTIA OBZWEEDOFRE, &6 CicbyHE
D PEEBEIC B U 728 2 22 - IR A5 L DRI
BE-¢ 20040 METHIR S 4, KRSUERE ©h 2 IEMD
MAREEEZHO T3, §Ck, FFESo—BHE
ENROT v — M HE, HARMERERRETHERE
MEEOREEENRE L-EMEN RO 7 v 7 — 5
C, R OSHETERER TOR AN E BEERAE
(464 f) 2EML, X oI EEEHRTONTEBEE
FEHEZERTTh . ZOHEE, W O»DELY
&, WU TN L TwEE, BEoAEZRTEUTD
£k Fhbt, ObMBEOEMEICE LT
TIA R % 24 BSRE & T2 RETH 508, i
BOHFBCOWTHINEZEHTIDDE, BHT LY
DT >TH B, @24 KL — L TINEL 7
TIA FEHID 5 B 25% 23 DWI BBHETH o 7. BiERIZ
SRR R & 3B T, BED S DWI S E T
MR & BELR L 7 (6 MFIEISRIE 17% X 24 MDA 37%).
GTIA HJED & ROBEEIMA X b (TIA, BHIZE) £
TORRNE LI AIAE <, Bl D 24 WDADR L% <,
KT 2 HH, SHEHDETH 5=, @TIA BEEDE

DWI D 3 THE TH -7z,

TIA OBWIFEHED RE L3 E A+ ThOBESRT
W, BEELRERTO TIA LEEE ) PEROMEL *
Vi KD B IEREMAIZE &%, BRI T, bl
FLHHZS R O T 7 B VI (B3 (acute cerebrovascu-
lar syndrome : ACVS) & LTKIRETHSH, o
W, EEREIMA R FEEL)ZEYAIENEEN
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