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[ Abstract] Objective To investigate the efficacy and safety of premorbid use of anti—platelet therapy (APT) on
intravenous thrombolysis therapy in patients with wake—up stroke (WUS) . Methods A total of 107 patients with WUS admitted
to the Department of Neurology of Affiliated Hospital of Weifang Medical University from 2016 to 2022 were selected. The
patients were divided into APT group (n=32) and non—APT group (n=75) according to whether taking anti—platelet drugs orally for
a long time (more than one month) in the past. Patients in the two groups were treated with intravenous thrombolytic with alteplase
injection after admission. The National Institute of Health Stroke Scale (NIHSS) was used to evaluate the neurological function
of patients before thrombolysis, 24 h after thrombolysis and at discharge, the clinical efficacy of the patients was evaluated 90
days after treatment, and the improved Rankin Scale was used to evaluate the prognosis of patients 90 days after treatment. The
occurrence of adverse events during hospitalization were observed and recorded. Results At 24 h after thrombolysis and at
discharge, the NIHSS score in the APT group was lower than that in the non—APT group (P < 0.05) . Ninty days after treatment, the
clinical efficacy in the APT group was better than that in the non—APT group, and the good prognosis rate in the APT group was
higher than that in the non—APT group (P < 0.05) . There was no statistically significant difference in the incidence of symptomatic
intracranial hemorrhage (sSICH) , intracranial hemorrhage (ICH) , and total adverse event between the two groups (P > 0.05) .
Conclusion Premorbid use of APT can improve neurological function, clinical efficacy, and prognosis in patients with WUS
treated by intravenous thrombolysis therapy, without increasing the incidence of adverse events.
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PG A 5 T1%,  E TS R A Y S R i A
(A ROR T T B o Bl W o A L ELIRIR 7 s ) 7 B

(KAG4.5 W), FRaE B HLBLER TR . SRR A
i (wake-up stroke, WUS) 48 ARERS JCH & WA Hretk,
J& B D RE ST IR A — S St s m AR AR AR rh, 24 bk
IPERRAS 309 2 o RIS R e I T LA IR
EE AT AT, BB BUkEN BTt
B U R NROA YT (anti-platelet therapy, APT)
FFAS R BB P A rh B DA R T AR IR, (HH
AT RNE RN AT AE L ) o BRAE ST 250 &
BB EE 7 IWUSEE NI R, 4
WS B AR R IR ATAPTAT W USSR H R KIS IR 7 A R0
MRS, LIS WUSIIERIZIA M BUE PP 2%

1 X&K57E

L1 A SHEBRARME AR (1) £78 ChE S0
PERAS s 1R FE2018) | I WUSHIS TR IE;  (2) 4R
=18%; (3) ABEZRPIARETE >4.5 h; (4) fBEMRI
WA B, TREONBSURE (diffusion weighted imaging, DWI )
FFHR SRS, T2V AR R K E (fluid attenuated
inversion recovery, FLAIR) JPFITCER; (5) MGCTR A A
DL ARG S WRIA AR (6) BFT ML e 438 A n]
AT, HEBRARUE: (1) FATEMIN I WIE | ks ke 455
fph e Zgepemizr; (2) BEAmN L nE; (3) G4I3H™
RTINS = N [ B i 14 A S e AN W i H S ropy g

PribinE; (5) AZAT48 h N FHIFER | ARl H At #7 1
PUBEN s (6) FRTEBEINEG R Bl M 55 1L R G
Wi (7) A IFIHAMBG N L XU e s (8) UR4E
=180 mm Hg (1 mm Hg=0.133 kPa) , B{#F5KHE =100 mm Hg
&y (9) BORARH

1.2 WFFEX4: BEHL2016—20224F by I 2 i Bt I 1 i 1
ZNRHGRIWUSEF 10761, ARAEREE RS (1AL
B B E R L 2 WA R S APTZE3245] (29.9% )

FAEAPTAL75H] (70.1% ) o PRLLAERS . P SR O
At SIFEARMLAE R (5 e . B IF 0 B EREh# . AR
EG AL E S R ik RIR . [FEY
KR (homocysteine, Hey ) . BEMLEEEHTE ( prothrombin
time, PT) . EPrFRAEI LML (international normalized
ratio, INR) . JEfb#B4-5E ML 75 BERT A (activated partial
thromboplastin time, APTT) . FY4EE AR (fibrinogen,

FIB) . &I E] (thrombin time, TT) . D-—2R{K . i/
I (platelets, PLT) . TOAST/M | ARE B IEHVEYT I
[ ( door—to—needle time, DNT) . A& )G R HAMNPUIBITH 5
WHE, ZRTgqit#E L (P>0.05) ; WA SEE
At GIFREREE S A IRAESE R S L I, N
528155 (periventricular white matter, PVWM ) #F4 . 5P
HFfES (deep white matter, DWM ) PR, 25 E5IT
FRY (P<0.05) , WKL AR HED B2 B e B2
B =2 AR IS D1 25t (wyfy—2023-ky-142)

1.3 JRYT R APTHLT, 2605 & 7 i R I B ] DT Ak

P (4) B3 A WA ESMG . FRF ARSI A (100 mg/¥k . VK/d) BT, VB8 K aT R A At &
R WAIGRGRHEE
Table 1 Comparison of clinical data between the two groups
a1 e i P51 L IR AOR RIRIE  OFEE RRE UL Wlse W (M (Py,
(x£s5, %) (HH) (%)) (%)) () ) (%)) (n(%) ) (%)) [(n(%)]) [n(%)] Ps), mmHg)
JAPTAL 75 645£126 4728 38(507) 13(173)  6(80)  36(480)  4(53) 10(133)  29(387) 25(333) 154 (140, 170)
APTH| 32 688490 2111 25(78.1) 12(37.5) 7(219) 16(50.0)  3(94) 17(53.1)  10(313) 9(28.1) 156 (140, 172)
R 1.766" 0085 6985 5.095" 2.850" 0.036" 0.121" 18.825" 0.533" 0.281" -0.255°
Pl 0.080 0771 0.008 0.024 0.091 0.850 0.728 <0.001 0.465 0.596 0.798
13 GrkHE (M (P,  [0BF (M (P, KM (xzs,  Hey (M (Py, PT(M(Py,  INR(M(Py,  APTT(M (Pys,  FIB(M(Py,  TT (M (P,
Pys), mmHg) Py), mmol.)  pmol/L)  Py), pmollL]  Py), s) Py) ) Pys), s) Pys) , gL Pys), s)
AEAPTAL 90 (78, 101) 6.6 (5.5, 83) 30391 119, 15)  12(11, 13) 096 (090, 1.01) 28(25, 32) 274 (233, 3.12) 18 (16, 19)
APT4L 88 (78, 95)  76(62, 11.5) 28789 11(10, 16) 12 (11, 13) 096 (090, 1.09) 30 (26, 32) 265 (246, 3.00) 17 (16, 19)
oL e m ) -0.899° -1.967° -0.886" -0.391° -0.922° -0.663 -1.065° -0.160° -0.429°
Pl 0.369 0.049 0378 0.696 0.356 0.508 0.287 0873 0.668
gl DK OU (P PUT(Fes, PYWMGES (M DWMIFS (i TOASTAME (n (%) ) DNT (M (P, WEHTRRAAE
Pys) . mglL) X10L) (P, Pis) o 23 (P, Pi) o 58] 1A SAO CE ODC+UND P») . min) {857 (n (%) )
JEAPTH 035023, 0.67) 22058 1(1,2) 1(0, 2) 29(38.7) 34(453) 2(27) 10(133) 42(30, 67) 36 (48.0)
APT4L 040 (022, 059) 206+ 54 2(1, 3) 2(1, 3) 9(28.1) 17(53.1) 1(31) 5(156) 60(37, 85) 18 (56.3)
g E -0.248° -1.206" -2.380° -2451° 1393" -1.487° 0.611"
Pl 0.804 0.230 0017 0.014 0.737 0.137 0435

H: APT=HUI/IMRIAYY , Hey=[RIBEIEERR, PT=BEILEEIRITT], INR=[EBRbREL MG, APTT=1%ALER /0 EE M5 B E], FIB=£F4E4E 1
JR, TT=HEMAFN T, PLT=M/MTEL, PYWM=INZE 32555, DWM=IF A FRES, LAA= KRB REREILE , SAO=/NEhIKFAI 268, CE=.>
PEHEAESERL, ODC=HABWIHIF 2, UND=ANHIFFE A, DNT=AB: EHMRIGITI ] R, "Fm x M8, “FErefl
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(75 mg/¥K . VR/A) IRYT, SO & 99 win >R FH BT ] T Ak
(100 mg/¥k . 1R/d) BEAEMAR T (75 mg/k . 1IK/d)
TBIT o AW 5 1 2H F8 7 oR i 20 20 28 2 355 il I 000 5
( recombinant tissue plasminogen activator, rt—PA ) ——JE 5§}
JHBEEE (A7) K : Boehringer Ingelheim Pharma GmbH &
Co.KG, #A%: 50 mg ( EZ47fEFSI20160055) , A% : 20 mg
(E 2515820160054 ) ) #ATHIKIEMIAYT, EFIEN
0.9 mg/kg (FAFITI0 mg) , SFIFEAT10%7E 1 min NI
T, FIAR0%LEL WNFFEEIKGEE , WWHIRTT 4524 h)5 83
VG A 1 A T S+ R BRI AR . FIGCT . 28 i)
R SRR DIERE . O RER, DEA
JCH ML B R 43 2 AR A A 4 7S T A il HLJEH
Pl L, TUIARSEIEFTAPT, 54455 R FH BRI PEAR (100
mg/IR . 1R/ BEAAMAETE (75 mgik . 1K/A) HATRIT .
4115 E8 R FARTRIDEAR (100 mg/¥k . 13k/d) S &0 EH (75
mg/IR . LR/ HEATIRYT s 12400 8 2 R A 2R Ry AR Ak 2
APT. Ui B 432 W M AR AR B (0 far ) F Ay 2524
W) L R B IR ERTT

1.4 WEdsbr (1) iDL E IR TR, AR
PES, E il BB . SO L SR AE O B RSl kA
T, MAERE S . WS AR s, R . EFSRIE . oML
B . JRER . Hey. PT. INR., APTT, FIB., TT. D-_Z{k .
PLT. PVWMit4r. DWMiT4r. TOAST/# . DNT. #ik)5
FHIGURITEN . (2) WAET. 524 h, Bk
2 E A TAFR B iR (National Institute of Health
Stroke Scale, NIHSS) PF & M2 IREIRNL, AOFEEIN.,
B, PMF . OMRE . LiGESh. FEsh . HRERE . R

Y. ET . WA . ZMIEIATE, PETEFO ~ 42
Ay, TEAMEE SRR AR AR ME L (3) BT

JF90 I EIGIRIT 2. AP/ : NIHSSIT /-4 # i
I90% ~ 100%; & 45% < NTHSSTE /MBI A% B
B <90%; 3. 18% < NIHSSIHE/M BRI > <45%;
AR . NIHSSTER R HTIN D < 18%; Ak : NIHSSIEHE
IR >18% ") . (4) YAITIF90 dRJH M B Rankintk
I BE TG, HA0~ 250 BTG B, 3 ~ 65 ATEA
BLETS(5) WREEIIC AR BRI ) 45 2R Rk A i
A FEAE R PY I ( symptomatic intracranial hemorrhage,
sICH) . fipN ML Cintracranial hemorrhage, ICH) . HABHR
DL AR RRRBE . ZF R L AT A ) .

1.5 Siitseorys RIASPSS 26.045 2 A A BIEHE . 194
IESARH R R, (F+s) Fav, PIZH ] HoAE R A s
FEARG S s AFFAIES TR ERIUM (P, Prs) £

AN, PR LEBCR FHRCRIR S0 5 THECPOR I B3R, 4
] FUCR T X RS, SRR SR BRI . AP<0.05
REFAGI B,

2 BR

2.1 NIHSSIS  ARHTMZANIHSSIE Y IhEs, =R T8
HEX (P>0.05) . #2524 h, HBEFAPTAINIHSSIE MG T
EAPTHL, ZRAGIEE X (P<0.05) , W32,

F2 PIALRFER BINIHSSPEA AR (M (Pys, Prs) )
Table 2 Comparison of NIHSS scores between the two groups at different
time

215 ks WERET WS40 IR
AEAPTHL 75 5(3,9) 4(2,8) 2(1,5)
APT4L 32 4(2,6) 2(1,3) 1(0,2)

ufl -0.575 -2.056 -2.947

Pl 0.565 0.040 0.003
2.2 IR TS RYTIR90 d, APTZLIG RS &E T-3E

APTH, ZRAHSIT¥E X (u=3.139, P=0.002) ; APT4
TG A% TAEAPTAL, ZRALGI#E L ( x’=5.493,
P=0.019) , L3,
2.3 ARIFM APTA B A B IR & A A 0 a5 4]
sICH 3, ICH 3, HfbiE B, BRI/ AERN
25.0% (8/32) ; ARAPTZ A B I & AL #1041 |
ICH 4451, sICH 35 . FIE7KM], JEILE ], BN R
HRAEREN16.0% (12/75) . HHsICH, ICH, BARH
PEEARLE, 2R T8 E X ( x’=0.419, P=0.517;
x’=0.121, P=0.728; x°=1.195, P=0.274) .
3 itig

HHT, st 2 b A7 R i S N BOt . 3%
A LR R 22—, 1 T 30 P4 2 A RS DR A e I 2 I 5 X
BN TCRY D RERIR YT M OCHE,  F kA R  E A 2E il E
FRE AT RO REoRms L WUSER 2 BEUR BER E & e I 8] T G
IR A TSR R N (4S5 hiN) , FEL
KEBIT BRI Z WA YT, dF 0T B8O 9™ 5 )
ZIBEHIR AR RFUS L 20184EWAKE-UPHIST sk, &
3 T[] A% 2 70 ik 25 e 25 3 5 A i MR ARG 285 10 W 2 15 6 A 7
Bk ReIaYY , FUR B, TR T IR MR TAS: 4 I 2 75
HEATRIK IR IR T e A2 0 . (2018 AHAZASA 2 PEGk Il
PR R R e ) FR i, AT WUSEOAR B & i i )
HAFAEDWI-FLATRASVEFC ) 20k Sl i P A2 v iR 3, stk
Frmhks T

BT BN, 2131.0%M3. 1% 1Y 2P bl i P g 4 v

R3 WAIRKI RIS (n (%) ]

Table 3  Clinical efficacy and prognosis between the two groups
i RT3 sl
A% b — e ‘ — —
SEAE L e it HEfE TS R4 TR AR
A:ApPTZ 75 18 (24.0) 20 (26.7) 11 (14.7) 15 (20.0) 11 (14.7) 46 (61.3) 29 (38.7)
APTAH 32 14 (43.8) 15 (46.9) 0 0 3(94) 27 (84.4) 5(15.6)
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FA IR I/ RSB BT I MR E T S L — A
F222 APTIW B E R R DK AR YT, & A i H o 1 XU 348
it SR A — TR AL A0 4331 EPE AT Ak
B e A B, S5 R R, S APTIY R & AR i 5%
PRRIBEAR T s L TR S W 7 1A A e e A i
THREE, RRETAPTIF AR E KA IATT AR RIE, (AXT
WUSHEE, RIGATAPTER 25 B U, Rl J&sICH Y & 2B X
W, MOARMEIZ o,

T B R T APTHYW US S5 3% S bk I3 18T 10 A
RtE Bt e, ARBFFEANAL0THIWUSHE, HAiT30%0
F R IR MR 2 Y, SRR RS T 5. A
R as R R, APTAHAIFmEIMLER L. A IFHEIRIE & b
W, AWGEEAE s & L. b, PYWMIES . DWMIES e+
EAPTL . 7R BIRATHEZ APTHI R E A I mMLE . BRIy
Wk, MBI AE, PYWM, DWM&AAR 4RI N
A

ARFFELE R TR, WEITIE90 d, APTZLI 7 &M THE
APT#H, S BFRE TAEAPTA . MW TR, TR 4E
W FIENIHSSIF A5, 5 K00 A 32 APTHY 2 B i 1 A
R R B, R HESZ AP 2 ol 1l P i A v i 2
WK MBI T I TG 825, sICHR AR 7', Xalfg
IR APTY bk B i PRI A o s 3 A e N R 24
S T T AL IR A A R R, AR
WA RS, R B A 52 APT 5 S i1l P i
A A RIAT T R M IR T Y L SR IS Y R
A RE St TR0 G2 (1 PRARFAE A/ s A X6 AN Tl i) 3 2 PR -k
s, Har, Bk (RRMZAh4i8l (ESO) 15/ : &tk
B IR P AT ) R R AT APTRR AR 4 2k
B “warning sign” A, iR AR AR ETAPTYE MR Ik
RTINS SIIE

HAT, 56T 8B I6 Y7 5 & 28 i Ak i pL ] i R
WG, REAEAFSE /R, I P9l s TCH & A4 & S I 0 5 2%
P20 I, BRI IETT S N I PR T SICH R AR
RN, BEGTRW, i E ERE T S0 A R . ma
PEAE LI A2 KB L AR B 22— o i 2 2Ll o = A
P18 7 VA O M R BB IR E A IR 1 R ORI S U R A,
A i, TR BSOS BRBR A>T L AR A0 e AR
LR T, BT S ECNAIRE A T L vk IR
AT LU A BG4 JB B A ( matrix metalloproteinase,
MMP ) | S M0 BF B0 . 5 RBISEART | S 4 R
SE . AR BEAN I TR AR B S ICHIg & A 1 L eAh,
MM P-9fF Ay I 45 A= et A H A o 28 PR 2 2R IS J2 IV R L A
WK R F AR, MK ZHIR T FE RS FY RS
HRRIBE,  FR O™ A 8 B - B RIS R (R BOK b, R A I A
TEMEZK b o i YRR K B AT S BRI A 20 A, HAR A
XU ) o BT AR AL, B A R T | A
FEAAE ] Bl I IR B, R VA R I X e R B R AE N
IR PR IREEBE ORI I > o B B SRR A i A
BB AR I LR 2 — 2

APFAER R, WALSICH, ICH, A RFERERL
BEFTHI#E L, SWAKE-UPIRE ' g5 5840, %k
RARWoR, KOS 5 A2 APTHY 2P I PE R 24 o
BE T EIRTT S sSICHAN 4 & AL R IV L Ge it 2
Sto TSIVGOULIS * SRR 1 4 943 VG C o VA4 1 41180 1
ABEAFOL, SRR, RIRATHSZACEGLI/MRIAYT (dual
anti—platelet therapy, DAPP ) 5 2P Gl il 4 i 4 b £ 24 i ik
WARIAIT IR ICH &R A R M3A HJET- R G 6. DIEDLER%
SrHT T 2002—20074F A ity 7 28 A - [ b rh s i i
WHFSE ( safe implementation of treatments in stroke—international
stroke thrombolysis register, SITS-ISTR ) H111 865/ & Mk i,
PERAS R E RO, SRR, ROWHTHER S RHEEZAPT
1R T K AT 5 3 A S T R MM 2 T e LA 2E =
Gt . —TiMetadP W45 R s, AR TIETEIR RN ER
J5 . RINHTHESZ APT 5 20 B i P i A b 88 0 DRI AR A 7
JESICHE AR 3 ASET R, 3 AR RFRIEE
FAR A, ENCHANTEDISR SR s, KGRI APTHI 2
PEGR PR A P T, BRI B r-PA SR A SICH & A XU
AR BRTTZIAR BeZ P/ MR R 2R (U
SHE0) FIFRFSE IR R 3 — IR G FiMetas)Hr it
ALIIUSE, SRR, AMRTHEZ DAPPIY B HBORIESZ
DAPPR BRI 16T 5 I i R e e 28, (R
FEANA B SCHRIS A BRI Y, ELAF TR S e

i LRTIR, AR HTAPTH] sk W USRIk IE 675
MAYIRE, REmRITR, BEEBUE, HARMIA R 4%
AR . BRI, G RS2 APTIY W US SR 25 R R 35 s
MIRYT o AWM AEE—E R BRYE: o, ARV, H
HEHLLERTE, AR RREA R, ST 2 O R BN
PRI LU AE AR ST 45 1 W AT HEME o RIS AS RIS s i 4 32
DAPPYEH RR A, JLEKIED APPXT Ik i A 42 4
PEFE R TSRS

Y TTak: RARTLFOHBE R, AL FOR
FTEABFA, ALFERG T, BEEE; ERE. KT
HRATHF R Tk TAT AT BHRETIADKE, #
KBS, ER, ResRaAT R, B R TR
LH143T

AXRA # TR,
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