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Intravenous thrombolysis for acute ischemic stroke: new evidence and focus
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[Abstract] Acute ischemic stroke (AIS) has the characteristics of high morbidity, disability and mortality. Intravenous
thrombolysis with recombinant tissue plasminogen activator (rt-PA) for AIS in time window is an effective treatment
recommended by domestic and overseas guidelines. However, intravenous thrombolysis has shortcomings, such as short time
window, low recanalization rate and high risk of bleeding. Therefore, in recent years, studies on prolonging the time window,
using low-dose rt-PA or a new generation of thrombolytic agent, and thrombolysis combined with anti-thrombotic therapy
have been carried out worldwide. Based on the studies on intravenous thrombolysis, this paper discusses several issues,
including extending time window, low-dose rt-PA thrombolysis, and new generation of thrombolytic agent.
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2 MGk fn M B 22 (acute ischemic stroke,
AIS) i W MM A KA, 24 5 A3 F
W 70%, BEHBEAE. AAEHHNE AN RER
fIRFRAERT AIS BHERAE 3 MARRRAE
K 9%~9.6%, B/ LE N 33.4%~37.1%",
R, MEHSE R EA A LA T AR RE A
( recombinant tissue plasminogen activator, rt-PA )
B ROAR R R E ALS 5 KSR SOR U 24697 7
AW, KT, ARMETEEE, KfE A ERK
WHEE, FEMNERNGEE R, —E8EE
R# T rt-PA BAKERE S ZEH. AT MR
RRY, BEEFTY RETHET. F£HKAE
rt-PA HHT —RIEHR A, BAERIK AT IET %
RAIER ALS BRIBTHRAE, HERAEER
) ek S 5] B4R G T A 09 IE A

1 P REIFEGTRIEE: BIkSHh&FTF

1995 &, XEEIMERFIEFATITE
KAESE R 3 h WAEF rt-PA KA BT AIS %
AAMK, BT 0~3h kTR EFEY, e, H
SEWAT K rt-PA BIKARETHAE, £E%
W B AR I, — BB & MR G IT A R
Moo BUM R MEZE d BT % ( European Cooperative
Acute Stroke Study, ECASS) -3"Fun 7= dhjb v %
4 52 M- [E PR 2 75 A2 &9 ( Safe Implementation
of Thrombolysis in Stroke-International Stroke
Thrombolysis Register, SITS-ISTR ) #F 5 *145 & 3
L rt-PA F#BKEAR I8 FT KR 3~4.5 h By AIS
BZARR, ¥ rt-PA @ IKARETHEEH 3h
EKE45h, EHEFRSAH 45h @ 6h
B E®Z AN RIEETER . 2010 F — R
CEANFARE T, 2Tl KER AT E AL
JE 44 ( computed tomography, CT) it # Ff [
WA 45~6h th AIS B, XA rt-PA # k&
ki, HRAXEFEE W [hEL (odds
ratio, OR) =1.49, 95 % & 1z X |d] ( confidence
interval, CI) : 1.00~2.211"", % = kK E R+
X% (the third International Stroke Trial, IST-3)
7% B fT & KB EH 0~6 h B8 % 4 rt-PA #
JkiE# BT AIS ARHmZAMEAR, AR
45~6h B H & EHF W R AT E =, BITARE
ROA) 4040 b I s 45 3K 31

SRESBBRFEANEREAEKE KBRS
FTEFE B ARG T T Ak WRECTRR R RN 2R R R
‘AR ( Diffusion and perfusion imaging Evaluation For
Understanding Stroke Evolution, DEFUSE ) B 5z
Aomk AR F @ B KT 7 B i #F K ( Ehcoplanar
Imaging Thrombolysis Evaluation Trial, EPITHET ) "
RIKR 3~6 h W FE WK% (perfusion
weighted imaging, PWI ) -5k & An 0 ok %

( diffusion weighted imaging, DWI ) 71 IE [
AIS B#, rt-PA #REBRERE L FHEN
BRAERGEm, EHFEERES, LHES
DERERKREH., FALTHEETAKER LK
i % # 4K % ( Desmoteplase in Acute Ischemic
Stroke Trial, DIAS) ""fn & & % 86y &4 K
o P i 2E o | & % 5 % (Dose Escalation of
Desmoteplase for Acute Ischemic Stroke, DEDAS ) (4]
PLAE 3~9h 5 PWI/DWI L AIS &4 4 # %
&, WEAERME R, {242 DIAS-2 #1 DIAS-3
Bk EAO me e AR ERA S
AWARGEPEKBRASHEFY. HK,
A% % 2 T ECASS-4: K &M s btk
i e % ( Extending the time for Thrombolysis in
Emergency Neurological Deficits, EXTEND ) #f
% (ECASS-4: EXTEND ) # 4 4 K3k & A G B
R, mEWE, 2018 FRMEFHAR KL LA
At ECASS-4: EXTEND # % 4 R H KA AL
%, ECASS-4: EXTEND #f % H # &4 1o %7 72 ¥
L PWIDWI £ I H . K i 4.5~9 h i AIS B #
L rt-PA F A # 6T B A M e T
FHA R 119 ] (rt-PA 4 61 ] . % R4
58 f) B MIERFRH#ATON, ARERE
7A: 1t-PA 41 90 d B4 F [ B Rankin &%
( modified Rankin scale, mRS) 4% 0~1 %) ]
A 35.0%, ZRUFIAN 28.6%, R LHATHFE
X (OR=1.38, 95% CI: 0.63~3.01) ; 5[
B, rt-PA 2T F (13.1%) WEHTLRAA
(61%) . ZHARKFEHHER, TH# 5 rt-PA Xf
R FENERRRAR ., 0B AREATIE N6
I7 W B HE R A AN B A X,

A% T ECASS-4: EXTEND #f % & 2| th |
B, T EEJE SRR R T ALS A o i ks
BT RBAT R MR, 2018 £ 7 A N Engl
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J Med K3 T 2T a4k R AGER BT T B AL
4 (Efficacy and Safe of MRI-based Thrombolysis
in Wake up Stroke, WAKE-UP ) # 5 % £ #%#f
R RI N4 800 #] &=, W F4 By e AL 4% AT
#b, KIFAA 503 §lF A DWI/TR AR R IR
4 (fluid attenuated inversion recovery, FLAIR )

JP A A B (w3 R % £ DWI [E 1 FLAIR
Bt ) . BdJE IEF AE >4.5 h B9 B & 5K 0 Bt
BB AIS B4, BEHEWENAL A rt-PA 4 (254
Bl) Az REFIA (249 1) , WHEK)EEF 2| A%
LR 2 Al 103 h Fr 104 h, HAXEET
T A#F R &% (National Institutes of Health
stroke scale, NIHSS) i HL#3 % 6 45 W4
FELER 0D BEFFER (mRSF4H 0~14)

K 53.3% A1 41.8%, wGARABAAT LY
b4 A (RIE OR=1.61, 95% CI: 1.09~2.36,

P=0.02) ; EEMAEXLAN 4.1% # 1.2%,

SR A AN H Mt (symptomatic intracranial
hemorrhage, SICH) & £ E 45 H 2% f 0.4%,

BhkAERAHE TERANYE., ZHARBIZGF
FEFRE AT AR B ENONEE AIS &
H, NHABBLELRETHRKERBETTRT
FWAL, MERRETHERRGEEFNTH
¥ Eg# k75 % (Study of Intravenous Thrombolysis
With Alteplase in MRI-Selected Patients, MR
WITNESS ) | B & 2 # # ik 5 18 < 4 £ ( Safety of
Intravenous Thrombolytics in Stroke on Awakening,

SAIL-ON) Z#F B4R B E L 04 /7 iE 3
2 RFIEFKRE:. RE5T70W “BE”

B AT, B W38 AR Y I R A
R EHH 0.9 mg/kg (FAFE 90 mg) *,
X+ 3T NIHSS #F %t 4 £, T %47 NIHSS
HFREE 0.9 mg/kg X — Fl & £ FARIEZ 07T Y
FIE#ERB, ZREFART A LRANEE
0.35~1.08 mg/kg & B A 81 % A M. 0.95 mg/kg 41
3 (12%) B# %% SICH, FHik, #EHE
0.9 mg/kg &% 4., 2 & ECASS-3 #F % X SITS-
ISTR #F % 3 — H 3 5, 0.9 mg/kg [ £ & By 3 ik
VEMIBT KR 0~4.5h B AIS B# 2 XA FAK
BT, SRT, B RN KR T N IR AR -k
#HEMAE A E

WM R I T M A A R £ SICH
AREEHP, BAMELBERARRERE R
1 F & X 0.6 mg/kg By [ £ L B 5 ik 75 72 7 DA
KESHERNEMLYNTH, L SICH KAXE
P, B EETHEREFFIRAELE R
T, K E &R OE AT Bf 1R SICH 7 @ 3
KRB EMLEZ, G Mo —LF, BX
F| T Anderson % VH AT T 5 Lk B8 b ] fr s e
Z= # #F % ( ENhanced Control of Hypertension ANd
Thrombolysis strokE stuDy, ENCHANTED ) .
ZHRE T, B, FHRERR, #F
RERD FKAEMH LA (0.6 mgkg) 3 4
AT RAEIREHN 53.2% (mRS 4K 2~6 4+ )
SR EH (0.9 mg/kg) th 51.1% # I K3k
L HMEABTE (OR=1.09, 95% CI:
0.95~1.25) , ERELERF|EFEL SICH 1
AAEEFKTHREANEL (1.0% vs 2.1%, P=
0.01), W4 90d A-F=RLHEITFE L,
ZHRFHESREFNEML, KA EMEL R
EZeMITHEEMR, TEEFBK SICH kK & %,
BARENT i ER g, B, 2EQER2/
EFEEF B LMANIREFNESE 0.9 mg/kg
Y B o AR ER BS, EEHBHERE, KA
EMALBERERELAETEBREAMRSE, XXt
o R T B B T R R A TR,

3 EKEEIRITHGY: BRE

# &% B (tenecteplase ) = rt-PA By % fiL &
TAE, B rt-PA By F A H 3 AMLE Th103,
Asnl17 #2 Lys296-His-Arg-Arg299 45 # Asn.
Glu #7 Ala-Ala-Ala-Ala B o IE &3 #4544 b o i
P, EHRALER tPALEHEK 6, F4E
HEREEAE I RE 15 Y, nEXRERLE
EHRERBT FHE % XE, 2010—2015 4%
A 3 AL BB B B A A B S A
L H A R A AT T P, Huang %P
X 3 WA K HEAT meta A, HERE T, K
45h W AIS BHEZXTRAESH L L (0.1,
0.25 = 0.4 mg/kg ) = [T#4 L8 (0.9 mg/kg ) # ik
BB, WK R W R E W E R
HFEZITFEL. BLETERTIARFHEEK
& AR AIS EH VR AN, SHELEAL
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3, 0.25 mg/kg # &=L By 4 # AT 24 h B
AEGHBEAE (71% vs 43% ) , BHHE 6
BEWEL, 00d REFMEFER., X/ T KX
Mg EAIS B, BALBAAE RN LEH
A AP, AT AL I T R R AR A B A
%3 B 0t W% ( Tenecteplase Versus Alteplase
Before Endovascular Therapy for Ischemic Stroke,
EXTEND-IA TNK ) bl A ifn 4 [7] 28 &k M i 2= o
REAFRNE, ERLENET NS THE
T (025 mg/ke) AL E (0.9 me/ke) # ik
Bk, HRERA, %ELTHBAFHREFELE
R ALEAW 2 6 (22% vs 10%) 0 ik,
BRETmEPYMADETHERRES, AAFEXK
WiELY, ENEETHEAARRSE . B4 —
TUAA 3 W87 o8 M AL BR O 1R R R L B
Z= A% ( Norwegian Tenecteplase Stroke Trial,
NOR-TEST ) & IL# i 2= & B4 (NIHSS i 2 <
8 ) #¥ 04 mg/kg BALHmALBRATSH T
AL EDY, ZHEAEINT FREE, BeE
By W 1E b 42 A o AR R i AR 2

4 ERRKEREERATEIATT: HIRRE, TRk

wWET Pk, rt-PA BB BT K ILE A EH
WAL AR, JF LR E B B A A
Hb LB EHLEL rt-PA B 5 2 h W
B RE AR A PTE B AR E )T 2 BT IUAE 3L R
PN A (== IR N A R T T AN B
Ko B EMEA AIS BIKAR OB BT, BA
B 5% R ILER A L /MR 25 3G 6 T R B 3 A
SICH [, Hdr, &kt 2= o 00 /MR B & 9
#3597 ( Antiplatelet Therapy in Combination with rt-
PA Thrombolysis in Ischemic Stroke, ARTIS ) BF5E
KINAEMELE (0.9 mgkg) EBIF4 90 min A
— KM T BRI A IEAR 300 mg, &5 kR AR
B AR AR LT 428 90 d i KT B, SICH X 4
R e T 4 A 2.8% (P=0.04) B, — i B K
FrR R A rt-PA F#E A /MR Z A Tb/Ma 47
FH (KB RFET ) BTHEF, X
AE5%A rt-PA LA AMNG T ALK, EAT
fie 42 7 ot 4 F B U7 O ifn By 4 4R R T el
PR, T DA I 0 E D 9 i T B A ]
PGB E, ANTED HIRG, EESY LR

PRI R EBEEE A, s
Jiu 7 o B Ao iy FEEK A 7542 6 7 (Argatroban With
Recombinant Tissue Plasminogen Activator for Acute
Stroke, ARTSS-2) # 5% H, XA I fn i 1K 7| &
[100 ug BE+1 pg/ (kgemin ') X48 h] &5 7l &
[100 pg B9 +3 pg/ (kgemin~') X48 h] B4 rt-PA
(0.9 mgkg) &7 AIS, #REAINE B4 rt-PA 4t
B, BB WAAERMN0d IERTUE, EAHm
SICH #h & & R, ERIEJER 9 rt-PA B &
HYNFRERERERAE, BOBAENG,
HoR3m SICH A&, (B4 % & 4 B A(E F 7 ik
VEAE 5 iR A T AIS BRI 5 B AR — BT 5L

5 N %

B ROE R BT B R R T AIS DLk, A
AT ZE K G697 B 5 . R 897 B A MR R M
KL, RBMASHESY BT KIS A
HHhkAh—ARGRET@E RS HE, L DWI
FLAIR FIEEAE N fFfr gt 2 aiE e, HE
BAEARKRMBTIEE, XFEREE L EAH
RAEHE, [ AR AR b Ao (1R A S R R AR R R
e 49 38 b, 2 W K 2 U T W B T L I R B R i
BRBRE D EF BN, EEERZAEFE
EAMSH, sHm RS R TR EAE Nk
B, XWERXABFEWF @, Fr—RE®RGY
BELBMERENEFRALEHEETFRERT
BAFMARM R AN, AR EELHGFRXEER
RAME BT BHWEARE, EEAYFENS
B, AEETFNERETEIRFES —FRE,
BB A LML Ttk . BERR ., M
ZRFA . REBEHETEER HWE, EHzZH
TdE, FELSRAANERAREEBLEEE,

MR PRI RS, BRENETREFER
FRER . & IR AT R KA E RS
5 B K A T B HE B BRAAR 4 B R A R R R R
FEMRWE, HEMELSEAYRILAR, ¥
—RE®RGY ., FAETHANLE, ¥oHlsHE
BB | RN FIKER G K, EAEAIS B
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