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Abstract

Acute ischemic stroke (AIS) is one of the leading causes of disability worldwide. Intravenous
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thrombolysis within the therapeutic time window remains the most evidence-based ultra-early
treatment. Alteplase, tenecteplase, reteplase, and recombinant human prourokinase are four com-
monly used intravenous thrombolytic drugs in clinical practice, which exhibit significant differ-
ences in pharmacological properties, mechanisms of action, recanalization efficiency, and safety.
This article systematically reviews the mechanisms of action, clinical efficacy, bleeding risks, and
application characteristics in special populations (such as elderly patients, mild stroke, and large
vessel occlusion) of these four thrombolytic drugs. Furthermore, a comparative evaluation is con-
ducted based on the latest clinical studies from both domestic and international sources over the
past decade (e.g., TRACE-2, ATTEST-2, TASTE, ORIGINAL, INTRECIS, and PROST series trials). This
study aims to provide a basis for developing more precise and stratified thrombolytic strategies in
clinical practice and to offer references for future research directions.

Keywords

Acute Ischemic Stroke, Intravenous Thrombolysis, Alteplase, Tenecteplase, Reteplase,
Recombinant Human Prourokinase

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

SV BRI i A5 H (Acute ischemic stroke, AIS) & 4Bk S EUET: 5EFR M R EHw 2 —, AERIH 7
FHAF RS TR 8 R AR AR AE Bt K [1] [2]. FREEEHY AIS B il 200 /1, EFE DM
LA KIS D RERERG, XS AL e BRI R RS R J1[3]. d ks ke A2 H AT UEE 5 e o 1 RNE
J7 773 NINDS HF 58 B YCIE SR &% Y B T 76 R0 3 /N PN I 38 B Tl [4]; ECASS T 784 96 7 ) 1]
WY FEZ 4.5 /NWI[S]; IaPRYE FE 71 BH 35 o] B B AR s i i 07 (6] [7]. B e e 4 h & 1
4.5~24 /NI RS AT RESR £ [8]-[10]. RERAI A RIS AR S B, (H SR ST SRR B v
PR AN OB BT AL 2 38 0 7 A XU, , P DA 20 2 YR8 A AR T RE VA R 3R 28 [11] [12].

H AT S 2 a0 & iy . B0, B i ARG, e s, P,
S5 e A ER . BRWIRRESWI. PRGBS, 2 005 H Bon HE e
[13]-[15]. Fifi & Mg AE SoRT I~TIU S R I JE A XM, 51K PR OGIE[16] [17]. FHAH N FRBEEG AR
B G 2 i S R 7 A R b B ] e A4 [18] [19] .

1.2. fIREX

ARG DURP AR 2GR 2B A M) . ImARTT 2 Rt R AREZE R, AT IR R . Bl
B AR AE TS S5 AR R0 [4] [5]s B AR AR KT RCT il 5 v 3 0 A SE AL A AT
AIVE[13]-[15];  Hf 55 1 A A dme ik 0 s H AR 5 Rk ST AE AL 5 [16] [17]; BN SRR NE &4 X T
RSSO R AR R 18], e FRAMAS L ORI P ZE(LVO) SRR NE R R, AU & AR 25
PO ERRs )R AT AN AL DR, 910 v SE A /DN B R A il 2 I T v 22 A E T REBE i [20] [21]
BRI AR LVO 8 P i S0l 3 B 2 v TP i [14] [15); BRI TR 2 ik, EE
BHAFAE R E B, NIEHPPAE[11] [12]. ABETHE AR T, il 2 LU U AR AR 259, ok
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e 7 ZARTT A SR -
1.3. ERSMAR IR

e 5 L il (rt-P A 1 Dy i A5 2™ A BEATL T B B R 30 SCHF IO KA A2 25, JJT AL AE NINDS
ECASS IS S W 5t 3R1G 78 /0 IR AIE, JF RN A BRTE B ROFR T S [4]-[6]. IR, B ARERE(TNK)
PRI SR A 2T 4 iR A R etk L SRR 0 DL R HETE RO FE AL B 2 B L R0, 2 UK BB AL IR
R (BHE TRACE-2, ATTEST-2. TASTE 1 ORIGINAL)—#U R/~ HAE B 90 K 1a A/ fa (8 1
T7 T T BAS 5 T - g [13]-[15] [22]. B B BEAEIE AR 11 ARG e SEHO AIS FI97 2804
T 5 e, 00 S 4 A B YR AR R [16] [17]. FEAN SR B (rhProUK) 7E 5 i i & f1, PROST-
2 SERT LR W 22 Ve B R A, (BRI AE P 28 v i) RS G 08559181 Beéh, [EPRZ T Meta 43
Bridt— 20 U FIVE R 2 7 Rk 3 SCRF TNK E 2 U O b B RA L #5[23]-[25].

1.4. FIGKIRIE x4 RAR M

BTG T-6 B 20l B 45 M0l B M ity DA S 35 2N RSt 1) S B 0 A 4% 5 Bk 1 B LG R 56
SRSy R ST, XL AR AU AR R AW E IAHNRHESE T AR R E R, |
PR A5 R N AR R AN KON TR 259 18] f Rl B o BB 25 B 6 0 NINDS &2 ECASS TR
BEAL XUE - 2B RRBETE, 2T SR T SRS A B, R (XU A, B4 T R R
R FAEHE[4] [5]; MEZ N, EF K2 I 53 H A R0 (40 TRACE-2. ATTEST-2. TASTE )£ X H
ROBEYE. BENL. TTRbRES HA SV 2 5 50 PROBE #i1[13]-[15], iZ A R T4 & IR T 47 1t 5
WA, (BIRYT BN ENbe 7 2 n] RRTE M4 o BE . 2 T ARRRAEE 1ML 58 P YR T DA RS A A e HFS5 D T 7= AR
RGMEZESR, WA FFEZE, T NIHSS S S0 miE PR P 5 -5 3 005 W7 ) o R 24 208 ie— 8 52 s Bl
B i R0 2N SR AR OGRS 2 B B PRl BRI T O AL, 2 B TR M R — B
Al E AR bR AT RE A2 BIFF PR 2 T4 [16]-[18]. MFEA R 545114 AER, NINDS 5 ECASS I %5k
IR AS B TR A5 (2 600~800 i), 7F 3= EE B AT A S HH PR B 07 RORN e A kAR 3, (BT i . ARk
W AR P SR T2 I A5 R ATS AN B R [4] [B]s 8 45 B A0 AE 4% At W) R 22 Tk &2 KRR AR RCT G 8 R G045
ARA Meta 73 i RENM AL, BARSE R T RAEIES M B B RB MR G R RE[13]-[15] [23]-[25], {HEA
R (U1 ATTEST-2) %R P /9 P H 1t (symptomatic intracranial hemorrhage, sSICH). FET-45MK & 4 R4 5
(180 DU A T AT 47 2 AR DX TRV 5 1) o) R [14] o 3 B BT rhProUK A GG IR B A TR, SZAE A2
2y, HARL M TEX FA 2R S AR 2 FUE W B FE UK [17]-[19], Tt Bos RG24k %, (HE(E
DX T b 4 0 2 W 5 A PR P 0 S2 R, X7 RN 2 A M 0 LR AE ARk 7 2HL N o () AR s 7 75 T 1
ANTFIAF 5 (0] 28 5 R B AN 8 TN i 25 R 45 SR L. 2 30A AR I L 90 d mRS Sy 32 B4 4, {HH 4K
mRS0~1, #7>KH mRS0~2, H 2&#E1T mRS 5 (shift) /- AR —3, SEEhRESE /I “BER RN
He AEAN [A) 5REG [A) ELF2 0T LU [4] [5] [13]-[18]; TNK AR FTH, W WL FRREVE S . FLIIM A P @ ek 24 h/7 d
NIHSS g 3 45 5 2 0 4 S I e 3 IR B2 W 4, 170 90 d mRS 0~1 frI4a %t 2 A7 BR[13]-[15], $EmH—
Thee 2 mi o] BRAIR AN S5 5 B W PR REVE R 38 IR R AL B8R . & FURT SICH 158 SUAFE B2 7, A1)
K F NINDS #r#fE, 4 KR ECASS 5k SITS FrfE[16]-[19], [F]— 25476 A [ Gla 18] 4 H 1fn 2R 2 1 22 573
VR B HERRUEA T, R AE B A R 24 H ot KU R 75 B2 8 S 48— SICH B5E 3G AR, rhProUK
W AR BN B A vp BB 5 (18] [19], 7R BRI Al W8 21 1) 4 s T RE M SR T RE AN B HL /M &
J5 B K L3 P11 % (large vessel occlusion, LVO) N, N HERRHE I 5 BT 1 TR X 703038 B 1t = A J 2 gem . B
A rt-PA RIS XTI (R ML AR08 BB B BRI ™ [4] [5], 358 7 AU, HIfE— @R BRI
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TR A 2 EO I I A SR TR B A E s AT S, TNKS 5 5B & rhProUK 25 25411
U4 RCT BE I M F I RS2 e 3 5, AN — & LU I ik 23 DL B R B, BB AR h 55
fa NFE[13]-[18], #2145 E I SE NBE P el ), EADREEXT LVO 5E LVO. FifEH 5 516
A RBATIR R, BN AR A RN 7]-[10], PRIXT Xl AR 7 ANSE K I 8] & (40 4.5~24 h)
NBERST RO 2 SR SRR R o (AR R, KER A E S H AR E S X ) st gl
WEFERA S TN R A e s . AR 2. KA A% 45 RCT R 784078 6 A REHR (1) 2 e vE AN ]
ATPESR AL 1 B AN AR [20] [26]-[33], [FIBS /R T TNK 25 WFERe A ake.  “—uhizl” 2 g
T8 AR A RIS TR BRA IR 34 [24] [26] [32], {HHIT-ULKBF Tk Z BlNLAL, 5 SZikBemia FVR 2 =T
Pr, ARG HH TSRS AL ST T ME, AR AT 80S 2 R B s Ak .
PRI, rt-PA FEHESERE LU/D B R B XE RCT AMRER, SRIBMNIERUE; TNK. &5 EE & rhProUK
(I IE 8 A 22 ) B8 22 AR AT TsOhR %5 RCT & s SEHH FR s, el PR T A7 PEAN A& I M o 76 P Ase DU b s
¥e2iynt, HELGEEL BT UE S PROBE). FEAR RSt 3. F B 52744 S 1E X
A — S0 DRI NFERFAESE R 2R, Jhk G B Al AR 40 B — X0 1) & o) 5B 0T 245 W dE A7 fi i im 1R, T S
TEAGVIE I 7 0F 45 5 2R0 EL A4 1 PR B FH 373 55 RO AE 28 A IR AT 25 6 T

2. MFEEAMHZSIRS S HR D FRHE

VPRI i 2 BB A A R AR AS AL A (2 B I A P 2T 4 AR AR, AT S I PR R A2 st o i 41
GURETE . PURR N B, T B A AL R BRI R T AR R G RS, (T LA
Hyy PRI HE R AR SRR, DA I PR AL P R AT AE I 22 5 . AR g A2 ML 5 254K
B 1A T3 T R G L DU R AR 254 o

2.1. ZERIERHE

2.1.1. AiEEgRBENE

o] 35 347 T (rt-P A & — ol i B AR M 4T 4 2R 1 U2 R R AR VA i S s 7). S WA e R A 45 A 5 T
EWERRIG M, TR RGVELTVE, & 22 A A m ) B B AL [34] [35].

B 2 g (TNIK) 2 ] 5 32 Al 0 2 B AR AL 7=, 3l = R AR o AT 4 R e e MR e K 3
WI[26]. HIHFFTUESE TNK [ILF4ER AR 50T rt-PA, LR B EMOE SCR i, DRI AE 22 T AR R 56
Hh F o 2 A [36]-[38]

Bty 5 A i (RPA) FH e 5 2 g5 44 1 B B AT i, L AR 4 2R (e B b A 0] 85 25, (20 PR 37
Brhe AR, AT EEVR RN AR S5 HI[39]. BeHTIL. TR 58 2% B LA AR RUR A 45 T B 5 3 g [40] -

AN JRIEEF(rhProUK) J& T JR I AL £F Vi B JE a7, AN AT 4 2 A B nT s 4PV B, BRIt &R
Gk 21 T B o X R LA R 48] o XIS S v PR S R, R P A B AR v v R I B e 2 A 1 [18]
[19].

2.1.2. AR XEER

ERRRREA DU G OE R IRem, B E HE ] A A B AR B R ARG . B g
WIRRHE (2 4~6 2p ), I EITLI YRR R R BEH R, MOl R “HEE + 1 /iR 7 14 2575 204k
FREE[21] o #5200 M IR SR AR 4 1) 80k 2 PR AR L TP AT B, A S A A 2 ] 5 3 g ) 3~10 1%, W — UK
HESERREE 24, X2 LA e Al AR s A b e T AL 95 W 2 (0 SR A1 [36]-[38] . it 5 I Mg 0 Al A K, AESE
KIS 8] B AT PT REORBF — € KT M AP E 1, T RE A2 FLAE A RN (8] i rh R DUAH X A2 € R S Ak [25] . B4
PR B OR Z AT Y R AR R, HARGVELEE IR, RIGREFR eA R, DURE G4 5 H I O AORE
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[18] [27]-
2.2. ARBENNFFFHE

2.2.1. Rig5BEBRALEI

e 5 il = S o RS2 A S D G R, FLI R S R AR, IR PSR RO S R [21] . B A
g 8] 2 K A0 i 25 PRI R R, HL s R 2 A G, W] SRRk 4 265[36] 2 et i AR A1) 28 5 D2 45
VRST8] o i 15 Mo BT P DO ARTE R, oA 32 T 5 0 g, DRI AR 12 B *2 Ui ” B “ 18
FRRL*2 IREHE” T SRYESF M 25U EE[40] o EEA N PR M 1 B0 S I ok, HLs ko FE A T o] 2 - g A
B B A g 18], R Dh E IR B 7R TR R B TR 18]

2.2.2. FIERBMEFFE

VYT A 24 0 10 751 1R 450 5 o RS R0 25038 DA O o i) 25 32 g P A 7 771 £ 0.9 mg/kg 2 4% NINDS 5
ECASS R E I, B @il o W 3g 80t i AUy, R A REBE =R HE (4] [5]. & 43 BRI 2 TR =T 7T
B DL R Meta 43 #7) 27~ : 0.25 mg/kg s AEERI R, 7 0.40 mg/kg 9 HE Ifi XURSE 39, A HEHERE[38].
i B BRI AR R RIS, AT R R B 5 R A O () AR 46 [40]» rhProUK PR L3R4 4 25
FiEREME, HIES KRG MFE VIS, PROST-2 BIHHE R A E NG A EYE ], 8 % H X T
[18].

VUFP R BKIA AR AT SE M . A gE R AR e Pl OER A X EAEEEZES, N ERAF R
I PRAC 35 538 3 5 o 0] 35 R B UE 40 B 78 0 (E - S 0 s 8 4 0 i DR FL PR M P00 R O vy T OB ¥ 52
B2 R0 I 5 A BRI PR UE S J P8 76 S B s 1 BN R B e 3R R 2R R B
Al S LS, (BAEEE B E P TR . AENE NS UARIRART R Zatt5EH AN
B e He il

3. MFEE MR E R TT EE

SRR AR N A T A A IR T B e H AR R PR S B, ORISR, (e HER 2 D) e
WE . DUMERR 2R air . I e g A e AN, BT AR 2 S . AR R
LIRS . RR N =7 RS

3.1. WEEAERRLTTEERR

3.1.1. MER/BEE

I P30 2R 2 A B VA AR RO B LR AR b o ) 5 S B LE 3 /N YR YT 1) 58 4 BRI 2 — A 30%~40%,
X —45 3 17E NINDS {501 ECASS R FIWH T il [le HIHIE[4] [5], K Z 4.5 /NB, FHEZEEEE N &
8 B AE 2 AN U 7 b f ol R I B AL AN 55 T-F) B % s, 445 TRACE-2. TASTE. ATTEST-2 Hl
ORIGINAL % £ Tt 77, f&on TNK 2P 2 AT 52 52 10%~12% [13]-[15] . 5t 2 B 75 S 57 16 11 1 (Stroke
2024) FIIBH(NEIM 2024)BF 7t 8T “HEHRL” , e il 34 30%, &7 @ % Al ik 45% [16] [17],
50 i i . BN PRI AE B o A b AL & — s PR RE ), (HAE RIS T 28 (LVO) 8 2 Hh 1) F i
RO T 55 T B 45 0 i B i [18], REARLE LVO SR, B A M S R T AR T B
fitg, fLAAIIE 10%~15% [14] [15] [23].

3.1.2. #HMEThEEE
A TNRERE F Eilid NIHSS 1 90 KiF mRS fh. FI&WET 90 K RIFHiE R (MRS 0~2)7E
ECASS I 78 1 21 1 55% [5] . i & 2 BEIT~TIA T 78 o He 90 K R 7i 5 40 N 58%, & AE% %hs
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HE[16] [17]. B &BEEEE 2 N RALRIEH RIS H, ORIGINAL 5+ H mRS 0~2 1] iA 60%~65%, &
TR e, JRAE R NIHSS B3 B 5 B AR #4[14] [15] [23]. B4 SR BREEE 5 b 26 op (1 U S5
P mgAR T, HAEFREEL LVO AU R 55 18] -

3.2. HHABHTHER

321 BIRBEETS )

R A e S DR R R AUNIRES BRI S, R R T (0% &P B . INTRECIS
RIS FHIE AR SR T 5 e 4 0638 (FL U T [20] [20]. 5 5 0 o 25 R P o, 7
B DU B R, AN TR LA BT S PF B0 A b b5 BLBAR 35 [14] [15] [20], Tl M 3 /N
2 A LA, ELEN [ 67 48 KT BRI E KR [16] [17]. 3 2 AR MRS £ o e b B S8, (R 7
F A (18]

3.22. KIMMEHE(LVO)EE

LVO RERI I E SR . ZHRK(TRACE-2. ATTEST-2. TASTE) Uk Il : ¥ 4 Wil 2 2471
R e o FHAR B SR Az —. HARBaHE. e R WIFEE, 40 FEn i, 5eg
B Th 2, o3 90 KRBT mRS, HF 783 R & 43 4 iy 05 2 AL 1B 25 35 i [13]-[15] [23] [24]. AHELZF,
BB W B —E SR, B LVO IEE A R[16] [17]. A NJREEEE LVO B35 b Bl AR e 55[18].
Z Il Meta 73 it —AHIESE: TNK + EVT (Mr8697) H AT LVO S8 IR 55 20 & i A T 6 2 —[23]
[24] [41].

ZE LRTiR, B AR FHESCR . 90 RTE s . BRAEMRIIE KRR R ABECREINE LVO 5wl i)
Ji TS N S o B A ORI TIUIE B B A T AR S ANME o BT 5 S B bt 7 R A
SHEME, MEANREERS R EEE, HEREHTEEATR LVO. AFNE8w i six
T BRfRELA

4. MMBFRAYNREMSTRRN S

Bk AR BEIE e SR B I M i AR BB PTG, (BHEEBAEMA R N, JOH AR A B
M (SICH)F1 R G H I, 7582 Bl PR IR SRR SR IR 25 . NIRIVERE GMITESE /0 . A4 AR et A48
N1 T AR, DRI H O UG AR 22 s Mt R B I AR R AE . A= MY HE L. RGeS I
MEESIFER =N TER .
4.1. H i X iTE

4.1.1. FERMEMAE M(sICH)

SICH 2R T s B RFZ — o B ERERY SICH U AE 3= Bl PRAF 78 A A e, &4
3.3%~5.9%, %451k H NINDS. ECASS IWILL K & f5 82858 [4] [5]. B =W EE 2 AN 78 b s H sICH
DA 5 ] 5 A B A 2, £04% TRACE-2. TASTE Ml ATTEST-2 25 K% RCT ¥R KM EE R, w4tttk
BUR&5E [13]-[15] [23] [24]. it & B BCH 1 S TIHF 70 sICH RS 214 3.8%~5.5%, i i 1 Bl 5 15 iy
(R385 W Fe B, ER WG T2 B3 2 57 [16] [17]. B4 NJKEEE b T 4| A s, KRS
FIRENEE, SICH RURTEHE2 B 58 g i (4.5%~6.8%), {H7E4% b i 25 opy g 5 oh 47y BAF BT 22 4 1tk
[18] [42].

ZUEF— B0y, AN B EN N SICH XK : S SohE, F24k NIHSS > 15, KIHARESE, &
PR, X8 PR 2 A S 38 s e = L I RS [11] [12] [28] [29]
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4.1.2. RG4S

BT 5 I (1) R G P H I 2R — FTE 5%~10% 2 17], /3J@ Tl #yG i [4]. & 45 M My R L 40 4 25 ks e 1
B, R 2 WU AL R RGP I XU BT R & g, £ 4%~8% [13] [23]. Hii & L g 1 22 Gk H o
P AY T 35 2 18], AR AT B H I B 22 48 R R T R B AE SR I 16] [17] 0 HE2H N SRR I FR Gu v H ol JXURS: 55t e
— MR 8%~12%, JLHAEAFTE H i i A2 i £ 5 o XU B i [18] [27] [30].

Meta 3 HTiE R B 4% 0 g Ao 8 X 0 0 2R B0 1k 1 ot XU S0 T B 2N JR it , - 5 o 2 R A 2
BEAK[31].

42. Rt N RRNSEZIE

421, SER K

VOB ke 2035wl e 5l i MU, AR A 2G5 3 Ml 1 o B AR IR(2Y 0.3%~0.5%), X — 4
R i ATTEST F1 NOR-TEST £/ 58 % £5[14] [15] [23]. Bl 5 2 g AR 1 BUR BARIE, HKZ NERE
Rk, 7 R T IL[6] [43]. Hif B S 2N SRR AR WK R A I AR R, (HEE
T XU AT 75 iR [13] [18] [22]-

422, B2AE

VOB AL 2P 58 TOfE 7 T B i B 3, (i TR AR, WA —E Z R, W&k,
VT I P I R Th RS S8 (1 INR > 1.7 I/ < 100%109/L) LA K7 7 B AR 4% i) e L s, o [ B 4 g 3
i KA BT A VAR P I A0 B IR [6] 0 Bl 5 L TR By 5 B AE A S5 Pk S SR B A%, i KRR >
14 Ky NFR >7 RGAMER, 1X2HET ECASS I HAT5 m AL Gobrik[17]. 43 1 ME A 2 41\ SR UG
FEANT AR S5 A AR SE ik, —MRAE 3~5 KRG AT VP4l (B R TR EE 14 RIFEN], XAEZ Tt
E £ KI5 TRACE. NOR-TEST %55t A BT AABIL[13] [18] [22]. FEEEMIhAE T TH, Fr A 2593
FR INR< L7, HE 2 BEE INR 1.5~1.7 [X 0] [ 2 A AN BE A€ , IXTE 22 U455t Hh 43 2R 7R [38]
AT H1 A6 T (B A ) A O 5 < Ml A i 5 g P A5 S, T A Ml A P R R R RE R TR e e, (H
Ty 7 B 2 AR HE S 8 [38] . BhAt, FEAH N RN AR LT 4k B A RE R, 7F B IIE I s R AR T AR SR A
FEH%, PROST R AN O A A5/ [18]

SERE, B8R RS G 07 R E, SR8 SR Y, Ho R R, B
W 1 22 Ve SR T2, (B4R T 2 KRR AN . B N PRI R B E AR, RGPEH
AR e i, 5 A I AHE . T ARUUAR G TE R A T ZE R, A BT B ARG PR R 5 s XU
53k a

5. MFAHEEZMRER AR SIGKERZIL

FE SRS AN A P A2 TRl R b, AR B AR RIPIROL . Ao rh B, SRR S 3R B B K A e I 1)
EEIEFE W), MR RIAIT IR SRR B A R E . AR GRS . BRI
PZE(LVO) LA AE KN [ B 45 Ff B2, 0f DU 25 A 3 PN S5 I RS BGHEAT 27 45 W o

5.1. BREECTS %)

PR A T R DR R A e I S A R I R T 2 DA 2 AT ﬁﬁ%%ﬁfﬁﬁ—ﬂ%
S SE IR . 22 T U AR e KR AT T AR M Al SR A, EFL S o RO A = [20]. B A
MG TE 22 T St S 9 SO AR A M R R B v Rese, HFREAR S 90 RS YA KRR I & T
B, H sICH MBS It A& B _EFF[14] [15] [23]. Rk, SFmid @, TNK 25 E &SGR 2. i
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BB A PR 25 253 S RN AT 5 EAEHRATER, U Y SEAR I (] T F) 24 4 U v 7 R 2
FESCHR[16] [17]. BEANJRFEEE M TRkt A B3, EAER NIHSS 1F5) B3 th A HER I [18] .

5.2. BAIZEA(NIHSS <5)

AR 2 bR A N LS TR AR ST — EAAERCR . — 71, oI K I NIHSS
WA B EF FIEEIE “IfE” , HHIFLEZ R ARFIR T R RS AR FE2R J i . Rk
PEF P K B0 bk R B AT B ZE 5 TR 3, H LA A DR B A XU B & (1] [12]. BREAERF 748, *T
IR CRAUHIBAERER T 2, B i KA R AT BRI M A D e AL 1 R AR IR E I A
HKHEAThRESS R, DT EIAT R FE AR o iR B AR R s i I AR R 25 2 —([5]. T, — Ay
BRI RS e R RN 2 Fp KA A, R AE AR AR TR R AP TS, FLV AR AR B A2 AP HE I 55 XU
BRI T “FIEAESURME” “RERRAE HE S GiE R ” BINEE, & HE R T e >k “IR ai A PRI KU AN B
LGN IR, I AR SO B A B R At . B A W DR L B A L PR 2
SR AR R, U TE R R B R B % 2 (non-mild disabling stroke) H AT B8 e R T AL 5
B AR, U HAE B AT Elce e b S A I BV AE AR 5 32] [38]. 4RTT, HRTICT TNK fERE A B+
(RIE 78 22 MBI BPE 3 AT ANFEARBA BB O 200 HRaE, BENL. ATBETE. & RCT kB UIAAN L, HE
ERBR T A TR E 8, DURAEAFZ TR (U0 LVO £ RIFMISE . B S A ) (14 3K
KN, Uy et — B IAE . Hi 25 B A S 20 N SR I AE LA BT 5T b TR A v AR AR R I R I 22 4
PE, SICH KA EMIC[16] [18], (HAZMRTHEAR . W B NI RAE . AEBENTEGF AL 5T DL A 5k
ZEP R B A T B TR 5 2 AT, AR IR R P I SR A - RS v AN B, MRS S E R
R EE S T & T ZMAFEIBIIT 450 WRWIIARTURE, — 72N “BM”7 5 “HE30RMn” 15t
ERZ G — FEAERAEARAE, AT A FTEREAE NIHSS BIfE. HARGEREERENE . Biw
e b R D RESZ IR 2 AR “BUR” BN EFEA —B, FEIFu s RN PR S B DL B AR 5
— 5T, TESRZ AR RFEARBEALRIG IR T, Xt if XURS: 5 98 7F Th A 3R 2 0 AU AN Tl ot G vy 45—
EFMNE. ST, A UEEBEASCRE T G 2 B 2 rp “ — MRV AR 7, A DASCREXIZ AT i “ fR
PR, AR R TR (R EAKEZ R REA(E LVO BT EA), ImRIER 4
55 TAED)Re A SE bR (“ AR AE SR 5 IR AEBUR R A T X 53) LA B 38 AN th of XU 45 22 445 5.
BT AMEARE . ARRTR B 1B R B R AR SO 26 b B T E PR B LG BRREG,  FE0r By Bl . &
SR R A B ZE N R S AN [ AR A AR N TP BT RO 2 A AT RG LR, DAMETE A
AR S 9 LA b A — 43 i) R (L 5 A B A 1R 25 52
5.3. KILEFELVO)EE

LVO 2tk B f iR E T M AUS e —. BHAEmIER: EMEIRITOVT +EVT)EEAd, #ik
2 MR B R AR S IO R ) F . BRI H TS LVO B IR S s R A 254
7£ TRACE-2. TASTE. ATTEST-2 & Z il Meta 73 47, TNK £ F@E AR 5 L E it 2 (first-
pass effect) 5z 90 KT i /7 T BH B4 T~ B B % B[ 13]-[15] [23] [24]. B &g A R brdE 5 %, {B4E LVO
SR v A FR AR A P, G LA R P 2 b A F B 55 4] [5]. B B BRAE LVO B3 A SRR SR 58D,
HATAREVE N HERE I 25, SEZH AR R i Re DA PR, AER A T LVO 155%[16] [18].

5.4. JEKKIEIE (4.5 h) B
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—J7T, A ESLH AP RN, AT R AR R, BRI LS 4.5 /NI (R, 7E 4.5~24 /BT
P SEZ it VA AR T AT B SR — s IR IR 2, JUHRAE P M SR IR Bt b, ThRess RAEE s s,
T 1L 5 R JRE 7 7T 32 32 35 B P [8]-[10] o 3% — W A A RS SE R4 - S G PR I LG T /DN A 6 1) fe A 3E
JRAA BRI SE BB, 30 B3 BIA B e i OB I bRy A1 B, (EATY AT A O B RV 1) Fr) mT 46 k2
21, T AE K ] & T A A B 2 SRR kMR . 7 — 7, BEAETER S 2 Tt iR, BlE
WA H I SEE A I 1) B P S FH (AN AR ™ s AR S e 36 I, FLAIARTh RESR i A7 BR» i L I XU B S 4 A 6]
DRI AN P AR 27 i B R AT 4 T B FE I K (R & {4 A, Wik T DWI-FLAIR mismatch. 73/
B VERC B FEAZ O — 2P A UL LS S 30 AR 2 S, DUMHTE S KB (% B 15 A 3% 24 1 [ B 42 1 1
iR [22] o 8 53 0 Bl DR S BB K L AP RS VR S M B R L SR ORHE VR 45 24 A 15 N [R) 7 5 ) 7 R R
R R, TEZGEES PN RIS A K B B VR 9T [36]-[38] F IR /3 2% 2 oy M A SE B B FH 22 50
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AT AR R AR I I [R) 6 P B 005 3R i, 02 P98 8 70 BRI 7E HE 1 AR [18] [30] [33], #H
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REMS LBl IR 2 - XU T lr. DRk, FEMATIEIR AT, X G i o) 7 VA A2 fR0 i) 148 I 388 4 14 PR 25
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BREARIC A AP 2 ORAP R LR EGH) . P/ IMR/BURERIS AL S, k= v ot B e IE S HL BEAE AN 2 25 48
o RS Y AT 5 R PRI IR S R . SN, FEIMVE IR RE R R ST, A FEVE 254 5 U
e IRt WA MG, BUA B2 8 T 8 5 b S 8 I B e i T I Al R
S, WETEEEE. rhProUK 5Bk i sy 45 & FHESE L2 H . -0, B - RUERA] Rty
R RS, AFRZGYIENHS . 2 2575 (R UHEE vs FFEE) . XTBERT/BE WA R . K 8
] R 2 P 7 WA AR AT R A S5 1 i 22 DR R 3 ST S B 2 PR A

BT EARRR, RRWE TR B R AT LA SRR R H—, EPRIER I, RO R
THIRREA . 2l “ It K7 BENLO IR, fE5— AR EMIRIR > ZARAE T, B ECART B i, &
RUHE. BB K AN RIEEE AR AIS RS BARARSAME AT LVO 59E LVO. i
G818 &) T AT RO 2 ek, TR RRE ORI M2k ekt . K, ERHEE SR
I, 2 RGURR SR RO I XS AR DR )k R Y L R A ANE bR B (A I A R B R 2 25 1
ENEIIRE. BRI EWAF), BAL BT RERF M EYAR SV RS2V 5%, T SEEi
e AT A R e ARER ML B . =, RSB TR, N T S VA B 8
TUARZE CRAP R (LS A 3 . BUR NPT E i3 254) I f 7 B R 37 70 S O PR 6, PP AR AN S5 25 488
SICH KR ATHR T Rt — W I KT RESE R I, SRR SIIKE AR (BRI BB K A 45 25 =T
TR EEIA R 2 WS ) FENT LB R I 3 v A 2 Bl 1 D iy S50 S P AN R . LD, AR A
ITRER TR T, & ARG A RVE RGN AT h IR skng, S8 “REw®R” . W
27 . R ZIGHET LR A TS C EiRRGe T, DU BB AR AR Fils . H T, AR R/E
et s ] RV R, N v FUSEHE SRR AT AT, LU R 2 WA S R BT SRR KT
DA AR - 28CR, WIEZGYIA B A% o 4 Z(EFEVEX S RO AR AN T BC B RORZ M X465 “ 1] - Sk i)~
RITTRR, AR 3 2 R g B TE A N S5 A BE e 4 rh R Ak R S e, D [ SRl IX 2 T 0 46 v ofe i SR
i E SR AR A -

B2, VURRERKIEAE 200 AIS $E0E T 2 AL e AR AL RGA TAE I T EE, (LM BOEoE
PRAAFLL “ LRI A NP S, RPREHEL . MR SA - Zas i KA I SRR A 78
Iro RREGERFENTE 5 2 D RS RE it 3 5T e RS A0 K PRI AN AL AT 7T, A7 Bk
AR “EIIREN 7 GE UEHE + R, AR ANEE G B R A BOA S T R AR AT
HES PR PSR AR -

DOI: 10.12677/acm.2026.1652043 2337 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1652043

Mzt FKH

SE

(1]

(2]
(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Feigin, V.L., Brainin, M., Norrving, B., Martins, S.O., Pandian, J., Lindsay, P., et al. (2025) World Stroke Organization:
Global Stroke Fact Sheet 2025. International Journal of Stroke, 20, 132-144.
https://doi.org/10.1177/17474930241308142

GBD 2021 Stroke Risk Factor Collaborators (2024) Global, Regional, and National Burden of Stroke and Its Risk Factors,
1990-2021: A Systematic Analysis for the Global Burden of Disease Study 2021. The Lancet Neurology, 23, 973-1003.

Gu, H., Yang, X., Wang, C., Zhao, X., Wang, Y., Liu, L., etal. (2021) Clinical Characteristics, Management, and In-Hospital
Outcomes in Patients with Stroke or Transient Ischemic Attack in China. JAMA Network Open, 4, e2120745.
https://doi.org/10.1001/jamanetworkopen.2021.20745

National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group (1995) Tissue Plasminogen Activator
for Acute Ischemic Stroke. The New England Journal of Medicine, 333, 1581-1587.

Bluhmki, E., Chamorro, A., Déavalos, A., Machnig, T., Sauce, C., Wahlgren, N., et al. (2009) Stroke Treatment with Altep-
lase Given 3-0-4-5 H after Onset of Acute Ischaemic Stroke (ECASS Il1): Additional Outcomes and Subgroup Analysis
of a Randomised Controlled Trial. The Lancet Neurology, 8, 1095-1102.
https://doi.ora/10.1016/s1474-4422(09)70264-9

Powers, W.J., Rabinstein, A.A., Ackerson, T., Adeoye, O.M., Bambakidis, N.C., Becker, K., et al. (2019) Guidelines for
the Early Management of Patients with Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Man-
agement of Acute Ischemic Stroke: A Guideline for Healthcare Professionals from the American Heart Association/Amer-
ican Stroke Association. Stroke, 50, e344-e418. https://doi.org/10.1161/str.0000000000000211

Majoie, C.B., Cavalcante, F., Gralla, J., Yang, P., Kaesmacher, J., Treurniet, K.M., et al. (2023) Value of Intravenous
Thrombolysis in Endovascular Treatment for Large-Vessel Anterior Circulation Stroke: Individual Participant Data Meta-
Analysis of Six Randomised Trials. The Lancet, 402, 965-974. https://doi.org/10.1016/s0140-6736(23)01142-x

T, iR, BEELE, 2 Al S5 2kl i AR R B R IR 4.5 & 24h ERKIAARIT RO FE[I]. W
VLK 22 4R (B2 24 FR), 2026, 55(2): 95-104.

Yan, S., Zhou, Y., Lansberg, M.G., Liebeskind, D.S., Yuan, C., Yu, H., et al. (2025) Alteplase for Posterior Circulation
Ischemic Stroke at 4.5 to 24 Hours. New England Journal of Medicine, 392, 1288-1296.
https://doi.org/10.1056/nejmoa2413344

Wang, J., Yan, S., Lang, Y., Jin, T., Tang, H., Qian, S., et al. (2026) Intravenous Thrombolysis for Posterior Circulation
Acute Ischemic Stroke: A Real-World Study of the 4.5 to 24-Hour Time Window. Journal of Zhejiang University (Med-
ical Sciences), 55, 95-104. https://doi.org/10.3724/zdxbyxb-2025-0434

T4, B, B kR RSN M A A A S B A DR R fE B R = T[], MR R
k5, 2024, 49(6): 617-622.

TROTAT, ZEid, TKIR, ZF. R EEE YT I T i i AR T O TS R IR R A AT [I]. R A O G I R
&, 2022, 24(10): 1022-1025.

Wang, Y., Li, S., Pan, Y., Li, H., Parsons, M.W., Campbell, B.C.V., et al. (2023) Tenecteplase versus Alteplase in Acute
Ischaemic Cerebrovascular Events (TRACE-2): A Phase 3, Multicentre, Open-Label, Randomised Controlled, Non-In-
feriority Trial. The Lancet, 401, 645-654. https://doi.org/10.1016/s0140-6736(22)02600-9

Muir, KW., Ford, G.A., Ford, I., Wardlaw, J.M., McConnachie, A., Greenlaw, N., et al. (2024) Tenecteplase versus
Alteplase for Acute Stroke within 4-5 H of Onset (ATTEST-2): A Randomised, Parallel Group, Open-Label Trial. The
Lancet Neurology, 23, 1087-1096. https://doi.org/10.1016/s1474-4422(24)00377-6

Parsons, M.W., Yogendrakumar, V., Churilov, L., Garcia-Esperon, C., Campbell, B.C.V., Russell, M.L., et al. (2024)
Tenecteplase versus Alteplase for Thrombolysis in Patients Selected by Use of Perfusion Imaging within 4-5 H of Onset
of Ischaemic Stroke (TASTE): A Multicentre, Randomised, Controlled, Phase 3 Non-Inferiority Trial. The Lancet Neu-
rology, 23, 775-786. https://doi.org/10.1016/s1474-4422(24)00206-0

Li, S., Wang, X., Jin, A, Liu, G., Gu, H., Li, H., et al. (2024) Safety and Efficacy of Reteplase versus Alteplase for Acute
Ischemic Stroke: A Phase 2 Randomized Controlled Trial. Stroke, 55, 366-375.
https://doi.org/10.1161/strokeaha.123.045193

Li, S., Gu, H,, Li, H., Wang, X., Jin, A,, Guo, S, et al. (2024) Reteplase versus Alteplase for Acute Ischemic Stroke.
New England Journal of Medicine, 390, 2264-2273. https://doi.org/10.1056/nejmoa2400314

Li, S., Gu, H., Feng, B., Li, H., Wang, X., Dong, Q., et al. (2025) Safety and Efficacy of Intravenous Recombinant
Human Prourokinase for Acute Ischaemic Stroke within 4-5 H after Stroke Onset (PROST-2): A Phase 3, Open-Label,
Non-Inferiority, Randomised Controlled Trial. The Lancet Neurology, 24, 33-41.
https://doi.org/10.1016/s1474-4422(24)00436-8

DOI: 10.12677/acm.2026.1652043 2338 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652043
https://doi.org/10.1177/17474930241308142
https://doi.org/10.1001/jamanetworkopen.2021.20745
https://doi.org/10.1016/s1474-4422(09)70264-9
https://doi.org/10.1161/str.0000000000000211
https://doi.org/10.1016/s0140-6736(23)01142-x
https://doi.org/10.1056/nejmoa2413344
https://doi.org/10.3724/zdxbyxb-2025-0434
https://doi.org/10.1016/s0140-6736(22)02600-9
https://doi.org/10.1016/s1474-4422(24)00377-6
https://doi.org/10.1016/s1474-4422(24)00206-0
https://doi.org/10.1161/strokeaha.123.045193
https://doi.org/10.1056/nejmoa2400314
https://doi.org/10.1016/s1474-4422(24)00436-8

Mzt FRKH

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Song, H., Wang, Y., Ma, Q., Chen, H., Liu, B., Yang, Y., et al. (2023) Thrombolysis with Recombinant Human Prouro-
kinase 4.5-6 H after Acute Ischemic Stroke: A Phase lla, Randomized, and Open-Label Multicenter Clinical Trial. CNS
Drugs, 38, 67-75. https://doi.org/10.1007/s40263-023-01051-2

TORER, BEAR, BRatE. AR B TR L i R PR I A O AR T ARORN 22 4P INTRECIS #]F 58 — IR 3 HT 3]
Hh AR g 4 b, 2023, 49(2): 76-84.

B, 258, REE, 5 ADFIEFPRERE t-PA FREKEEIRYT S S kB I I 25 4> ERF T[], SEH
PEge ik, 2024, 40(11): 1568-1573.

Berge, E., Whiteley, W., Audebert, H., De Marchis, G., Fonseca, A.C., Padiglioni, C., et al. (2021) European Stroke Organ-
isation (ESO) Guidelines on Intravenous Thrombolysis for Acute Ischaemic Stroke. European Stroke Journal, 6, I-LXII.
https://doi.org/10.1177/2396987321989865

Huang, J., Zheng, H., Zhu, X., Zhang, K. and Ping, X. (2024) Tenecteplase versus Alteplase for the Treatment of Acute
Ischemic Stroke: A Meta-Analysis of Randomized Controlled Trials. Annals of Medicine, 56, Article ID: 2320285.
https://doi.org/10.1080/07853890.2024.2320285

Nguyen, C.P., Lahr, M.M., van der Zee, D., van Voorst, H., Roos, Y.B., Uyttenboogaart, M., et al. (2023) Cost-Effec-
tiveness of Tenecteplase versus Alteplase for Acute Ischemic Stroke. European Stroke Journal, 8, 638-646.
https://doi.org/10.1177/23969873231174943

Palaiodimou, L., Katsanos, A.H., Turc, G., Asimakopoulos, A., Mavridis, D., Schellinger, P.D., et al. (2024) Tenectep-
lase vs Alteplase in Acute Ischemic Stroke within 4.5 Hours: A Systematic Review and Meta-Analysis of Randomized
Trials. Neurology, 103, €209903. https://doi.org/10.1212/wnl.0000000000209903

Saraf, A,, Gilvaz, P.C., Ramakrishnan, T.C.R., Kumar, R.N.K., Meenakshi-Sundaram, S., Sontakke, S.M., et al. (2024)
Prospective Observational Cohort Study of Tenecteplase: Results from the Indian Registry in Ischemic Stroke-tenectep-
lase. Journal of the American Heart Association, 23, e036382. https://doi.org/10.1161/jaha.124.036382

Zhang, R., Wei, H., Ren, Y., Wu, Y., Luo, Y., Zhang, L., et al. (2021) Outcomes and Treatment Complications of Intra-
venous Urokinase Thrombolysis in Acute Ischemic Stroke in China. Frontiers in Neurology, 12, Article 685454.
https://doi.org/10.3389/fneur.2021.685454

Xue, Y., Li, S, Xiang, Y., Wang, Z., Wang, F., Yu, Y., et al. (2022) Predictors for Symptomatic Intracranial Hemorrhage
after Intravenous Thrombolysis with Acute Ischemic Stroke within 6 H in Northern China: A Multicenter, Retrospective
Study. BMC Neurology, 22, Article No. 6. https://doi.org/10.1186/s12883-021-02534-9

Chen, J., Zeng, Z., Fang, Z., Ma, F., Lv, M. and Zhang, J. (2023) Risk Factors for Thrombolysis-Related Intracranial
Hemorrhage: A Systematic Review and Meta-Analysis. Thrombosis Journal, 21, Article No. 27.
https://doi.org/10.1186/s12959-023-00467-6

Qiao, Y., Wang, J., Nguyen, T., Liu, L., Ji, X. and Zhao, W. (2024) Intravenous Thrombolysis with Urokinase for Acute
Ischemic Stroke. Brain Sciences, 14, Article 989. https://doi.org/10.3390/brainsci14100989

Hu, Y., Wu, S., Zhang, H., Wang, K., Zhang, L., Ma, Y., et al. (2024) Efficacy and Safety of Various Intravenous Throm-
bolytics for Acute Ischemic Stroke (AIS) at Various Dosages: A Systematic Review and Network Meta-Analysis. Neu-
rology and Therapy, 14, 491-523. https://doi.org/10.1007/s40120-024-00684-9

Koriesh, A., Liu, M., Brinjikji, W., Klaas, J., Nasr, D. and Keser, Z. (2024) Moving from Alteplase to Tenecteplase for
Acute Ischemic Stroke: Mayo Clinic Experience. The Neurologist, 29, 50-53.
https://doi.org/10.1097/nrl.0000000000000524

Kharel, S., Nepal, G., Joshi, P.R., Yadav, J.K. and Shrestha, T.M. (2022) Safety and Efficacy of Low-Cost Alternative
Urokinase in Acute Ischemic Stroke: A Systematic Review and Meta-Analysis. Journal of Clinical Neuroscience, 106,
103-109. https://doi.org/10.1016/j.jocn.2022.09.015

Zhao, J., Dong, L., Hui, S., Lu, F., Xie, Y., Chang, Y., et al. (2023) Prognostic Values of Prothrombin Time and Inflam-
mation-Related Parameter in Acute Ischemic Stroke Patients after Intravenous Thrombolysis with rt-PA. Clinical and
Applied Thrombosis/Hemostasis, 29. https://doi.org/10.1177/10760296231198042

Bosio, G., Destrempes, F., Roy Cardinal, M. and Cloutier, G. (2024) Effect of rt-PA on Shear Wave Mechanical Assess-
ment and Quantitative Ultrasound Properties of Blood Clot Kinetics in Vitro. Journal of Ultrasound in Medicine, 43,
829-840. https://doi.org/10.1002/jum.16411

Tanswell, P., Modi, N., Combs, D. and Danays, T. (2002) Pharmacokinetics and Pharmacodynamics of Tenecteplase in
Fibrinolytic Therapy of Acute Myocardial Infarction. Clinical Pharmacokinetics, 41, 1229-1245.
https://doi.org/10.2165/00003088-200241150-00001

Huang, X., Cheripelli, B.K., Lloyd, S.M., Kalladka, D., Moreton, F.C., Siddiqui, A., et al. (2015) Alteplase versus Te-
necteplase for Thrombolysis after Ischaemic Stroke (ATTEST): A Phase 2, Randomised, Open-Label, Blinded Endpoint
Study. The Lancet Neurology, 14, 368-376. https://doi.org/10.1016/s1474-4422(15)70017-7

DOI: 10.12677/acm.2026.1652043 2339 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652043
https://doi.org/10.1007/s40263-023-01051-2
https://doi.org/10.1177/2396987321989865
https://doi.org/10.1080/07853890.2024.2320285
https://doi.org/10.1177/23969873231174943
https://doi.org/10.1212/wnl.0000000000209903
https://doi.org/10.1161/jaha.124.036382
https://doi.org/10.3389/fneur.2021.685454
https://doi.org/10.1186/s12883-021-02534-9
https://doi.org/10.1186/s12959-023-00467-6
https://doi.org/10.3390/brainsci14100989
https://doi.org/10.1007/s40120-024-00684-9
https://doi.org/10.1097/nrl.0000000000000524
https://doi.org/10.1016/j.jocn.2022.09.015
https://doi.org/10.1177/10760296231198042
https://doi.org/10.1002/jum.16411
https://doi.org/10.2165/00003088-200241150-00001
https://doi.org/10.1016/s1474-4422(15)70017-7

Mzt FKH

[38]

[39]

[40]

[41]

[42]

[43]

Hygon, TEAE, FER, & ARFIEG FEEHETT SRt 26 b7 2 e 2P TU R Meta 204
[0]. " E #2455, 2024, 33(16): 1728-1736.

Liu, J.S.T., Ding, Y., Schoenwaelder, S. and Liu, X. (2022) Improving Treatment for Acute Ischemic Stroke—Clot
Busting Innovation in the Pipeline. Frontiers in Medical Technology, 4, Article 946367.
https://doi.org/10.3389/fmedt.2022.946367

Wooster, M.B. and Luzier, A.B. (1999) Reteplase: A New Thrombolytic for the Treatment of Acute Myocardial Infarc-
tion. Annals of Pharmacotherapy, 33, 318-324. https://doi.org/10.1345/aph.18006

Zhang, X., Tao, M., Wang, T., He, R., Yan, L., Lin, X,, et al. (2025) Tenecteplase versus Alteplase in Bridging Therapy
in Patients with Large Vessel Occlusion Stroke: A Meta-Analysis. Frontiers in Neurology, 16, Article 1661357.
https://doi.org/10.3389/fneur.2025.1661357

Chen, X., Chen, D., Sun, S., Huang, Z., Hu, W. and Zhu, Q. (2025) Efficacy of YL-1 Hematoma Crushing Needle
Combined with Hematoma Drainage in Intracerebral Hemorrhage Treatment. Frontiers in Medicine, 12, Article 1495160.
https://doi.org/10.3389/fmed.2025.1495160

Mormile, 1., Palestra, F., Petraroli, A., Loffredo, S., Rossi, F.W., Spadaro, G., et al. (2023) Neurologic and Psychiatric
Manifestations of Bradykinin-Mediated Angioedema: Old and New Challenges. International Journal of Molecular Sci-
ences, 24, Article 12184. https://doi.org/10.3390/ijms241512184

DOI: 10.12677/acm.2026.1652043 2340 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652043
https://doi.org/10.3389/fmedt.2022.946367
https://doi.org/10.1345/aph.18006
https://doi.org/10.3389/fneur.2025.1661357
https://doi.org/10.3389/fmed.2025.1495160
https://doi.org/10.3390/ijms241512184

	四种静脉溶栓药物治疗急性缺血性脑卒中的研究进展
	摘  要
	关键词
	Research Progress of Four Intravenous Thrombolytic Drugs in the Treatment of Acute Ischemic Stroke
	Abstract
	Keywords
	1. 前言
	1.1. 临床背景
	1.2. 研究意义
	1.3. 国内外研究现状
	1.4. 各临床试验对结果的影响

	2. 四种溶栓药物的药理机制与药代动力学特征
	2.1. 药理作用机制
	2.1.1. 纤溶酶原激活机制
	2.1.2. 影响溶栓效能的关键因素

	2.2. 药代动力学特征
	2.2.1. 代谢与清除机制
	2.2.2. 剂量依赖性特征


	3. 四种溶栓药物的临床疗效对比
	3.1. 时间窗内溶栓的核心疗效指标
	3.1.1. 血管再通率
	3.1.2. 神经功能改善

	3.2. 特殊人群的疗效差异
	3.2.1. 高龄患者(≥75岁)
	3.2.2. 大血管闭塞(LVO)患者


	4. 四种溶栓药物的安全性与不良反应分析
	4.1. 出血风险评估
	4.1.1. 症状性颅内出血(sICH)
	4.1.2. 系统性出血

	4.2. 其他不良反应与禁忌证
	4.2.1. 过敏反应
	4.2.2. 禁忌症


	5. 四种溶栓药物的适用人群与临床使用建议
	5.1. 高龄患者(≥75岁)
	5.2. 轻型卒中(NIHSS ≤ 5)
	5.3. 大血管闭塞(LVO)患者
	5.4. 延长时间窗(4.5 h)患者

	6. 结论
	参考文献

