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Study on Multi-Factor Joint Predictive Model of Intravenous Thrombolytic Prognosis in
Acute Ischemic Stroke LI Xin, WANG Jun-wef’, YANG Yong-tao’, CHEN Liang’, ZHENG Fang-shuo’, LI
Qiong-Ii', XU Xin-xian', LI Xing-guf', ZHAN Qun-ling’, JIN Gé€'. a. Department of Neurology, b. Department of
General Practice, Chongqing Fifth People’s Hospital, Chongqing 400062, China

Abstract Objective: To investigate the long-term prognosis of patients with acute ischemic stroke (AIS) after
intravenous thrombolysis with alteplase by establishing a multi-factor combined prediction model. Methods: A
retrospective study was conducted to analyze 118 AIS patients treated with intravenous thrombolysis with al-
teplase. According to the modified Rankin scale (mRS) 90 days after thrombolysis, patients were divided into
the good prognosis group (mRS score 0-2 points) and poor prognosis group (mRS score 3-6 points). Multivariate
Logistic regression was used to analyze the factors affecting the 90-day prognosis of neurological function in
AIS patients after thrombolysis with alteplase and to determine the joint predictive value Y. The ROC curve was
used to verify the diagnostic validity of the Logistic regression model. Results: Among the 118 AIS patients,
the prognosis was good in 56 patients (47.46%) and poor in 62 patients (52.54%). Compared to the good progno-
sis group, the poor prognosis group showed increased density of the middle cerebral artery sign and a higher
baseline NIHSS score, a lower ASPECT score, and a greater bleeding rate following thrombolysis (all P<0.05).
Multivariate Logistic regression analysis showed that ASPECTS score and baseline NIHSS score affected the
long-term prognosis of intravenous thrombolysis (P<0.001), and the area under the ROC curve of the joint pre-
dictive value Y calculated by multi-factor Logistic regression was 0.740, with a sensitivity of 60.70% and a spec-
ificity of 74.19%. This was superior to using ASPECTS score (AUC=0.672, sensitivity =82.10%, specificity =
48.39%) and baseline NIHSS score (AUC=0.693, sensitivity =75.00%, specificity =59.68% ) alone to predict
prognosis after AIS thrombolysis. Conclusion: The hyperdense middle cerebral artery sign, ASPECTS score,
and baseline NIHSS score of AIS patients before thrombolysis can all be used as 90-day prognostic factors. The
joint variable Y calculated by multi-factor Logistic regression can better predict prognosis.

Key words acute ischemic stroke; intravenous thrombolysis; prognosis; model study



Pzt SRR A - 20214E6 H - i 164 - 6]

i 74 2 3R BB B A B e I 5 ik 2
PR, 2B it A< b (acute ischemic stroke,
AIS) 2415 80%!" . Bl 25 il i i v A o ALS L e AT
BT YETT 7% AR R B A AR 28 WS A8 TERL S I e
Az B TP A RS . ZEVA R R YT T R
T R R TTIRYT 7 S R AR IR L. AHF5E
51 53 B 5 M B 2325 i VS F Y T 7 ALLS SR T 1)
P2, 38 2o 8 57 22 D 3R BB A A S ATS A8 35 il FH
B Bl A A TR T O B U

1 ZEREFE
L1 —f 4t

IR B2 B 20134 1 H £ 20194 12 A ik
T6 AR 2 7 T 2 Tl e K VS A 1) ALLS SR 118 3 Il IR
TokE, AASRIE AFA (b E 2R PE R A 2 ih T
B 2014)H AIS B2 bR , o7 FH B R il A 7 i Dk v
16T o HEBRBRAE « Bl 35 Wl i Wk s A I 2R 47 sh Dk i #e
AR Bl KBRS AR 355 e Uk & e i R R Rankin £ K
(modified Rankin Scale, mRS)¥V-53=2 43, A5 T
AMANBHE IR BT EFZ R AERE 1.
1.2 7k
1.2.1 JRITEE ALY AIS B TR R I E) 6 P T
LB 0.9 mg/kg 1A BRI LA T KA R .
P65 10%7EmH] 1 ~ 2 min PIFHIKIE s F 4% 90% 1 25 4)
5T 100 mL A= #ER K, RRLEE K I 1 h, FH 25 )™
B R R AR IARAE . FRIKI RS 24 heE AR A ik
CT #itr ; #0915 A2 LRI Z0 2 A Sk i C T,
122 BoRHdE  OFEARTGOR: R0 AFGS A s W
W RS . Qi PRE A S Fa b - S E vy PAE
B Wi 2~ B 2% (National Institutes of Health Stroke
Scale, NIHSS) i 43 . Alberta 2= H 351 H 3] CT 1 43
(Alberta stroke program early CT score, ASPECTS) . Ifil
S S 111 11| A 0 5 N (1 2 | - = £
(low-density lipoprotein cholesterol, LDL-C ) £ 4 & H
J5 (fibrinogen, FIB) , &5 Z= ¥ A2 I ] (ONT) i 4 i
S AL . QeI U FIRTHE b5 - L 90 d i
S mRS VI 0 ~ 2045 T R AP RYIFHBRME, mRS
W3 3 ~ 6 VE R HlJE AN RPFHIFRIES,
1.3 %t am

K FHI SPSS 25.0 4 Ab B A A o 45 G IE A 4 Aii L
K7 225 MR R (oo ) 67, 2L 0] FL AR
SEREAR IR R 5 5 A TE A AT RS DA M(Qus, Qus)
7~ , Mann-Whiteny U5 ; THECFER R RN, 4R E

331

BER R 50 s 5 A e 24 AR &, il 2k
Logistic 47 Z A R M4 4087, I 15 LA L (OR) M
F959% v {5 X 0] (95% CI) . 5 F| FH ROC Hh 2 1A A 75
PERE; P<0.05 W 2ZEF A G4 L,

2 &R
2.1 22806 R TTA LA ZE R

FR 4 90 d i AY mRS PEA 2550, N A TilE K 4540 56
i), i fE N 4162 i

55 RAFAAR G, B AS B ARG 3l ik & %
JEAE (x=6.094, P=0.014) [ Lt 5] Jz 3 £& NIHSS ¥ 53
(Z=—3.617,P<0.001) /3 {E3E G , FLLk ASPECT 4%
fik (Z=—3.825, P<<0.001) , i& & J5 H 1ML R 42 5 (4=
4.561,P=0.033), L% 1,
2.2 Logistic © )3 5 ¥ % "0 AIS % & # bk s AR 16 JRiZ
WG eI E &

DATIUG S R AR AR &, LR sl ik s 4 B
HE ASPECT 143 34k NIHSS 1P/ 25 M i ) Sk 45
bk A8 AT 2 & Logistic RIS HT , 45 5 R 512
A28 NIHSS 743 (OR=0.909,95% CI=0.840-0.983, P=
0.017),ASPECT ¥4 (OR=2.406,95% CI=1.305-4.436,
P=0.005 ) /& Uil A4 Tl A s sem R 2R, L3k 2. id
i HNT Z I EK Logistic [FIA 7 #E (AL 1), I3
1B Y (23K 2) Xt il f 264 7
23 BRFEHE—RNEZE S KGR AKRSHE
TR L Ak 69 ROC w1 2% 5t kb

2 Foft e [z PR R AEAE SRy 2 7 A G PR 2% 000 e ik v A
AIS 3 Wi )5 A9 ROC i £k A% 45 1iF & ASPECT 43
(AUC=0.672 U =82.10% . H 57 [ =48.39% ) , H£k
NIHSS 3T 43 (AUC=0.693 , 5 Ji% & =75.00% | 4 5 & =
59.68% ) ;i i @7 Z K 2K Logistics P19 7 B 5B AL
A A B Y (AUC=0.740 , 8588 =60.70% 55 &
=74.19%) BT T AR TR, I3, & 1.

3 itig

AMFSE & R 1 37 2 R 2R AR 7Y 1)
D7 LTI ALS B KSR T TS . A5
45 ] U], ASPECT ¥ 43 Fll 2 4k NIHSS 3 77 38 if
Logistics [0 7772 7 37 1 22 [ Z B A TN AR R -550 Y
THUMEL, T AR G- T ik s 4 £8 8 90 d 1Y T -

LR R BT 45 R BN, R TS AS K41 H 3R G
Bk e % BEAE A LU B I & T TS R 4P (P=0.014) ,
PEIRIZAE T VE s i TS IR kST FE R R R . Kk



332

Neural Injury And Functional Reconstruction, June 2021, Vol.16, No.6

Rl 24 R TR H:iﬁ?[@is)ﬂjﬂﬁﬂ(%)éi M(Q:5,Q5)]

21 531 %k R % B (DS A 2 e LA
T B2 56 68.611.4 34/22 10(17.9) 19(33.9) 31(55.4)
S EENEE 62 72.2+12.8 33/29 13(21.0) 16(25.8) 40(64.5)
/Al 1.632 0.672 0.181 0.930 1.030
P{H 0.105 0.412 0.670 0.335 0.310
20 531 WEAE A Sk Lo oL 5 B 5 W BRI KR Bk e 45 BEAE
T R4F4 8(14.3) 10(17.9) 13(23.2) 9(16.1) 6(10.7)
TG A R 14(22.6) 12(19.4) 22(35.5) 17(27.4) 18(29.0)
Paic] 1.335 0.044 2.123 2.206 6.094
PiH 0.248 0.835 0.145 0.138 0.014
215 AR R W4 FE/(mmHg)  £75KE/(mmHg)  LDL-C/(mmol/L) Fib/(g/L) ONT/min
T RAF4 4(7.1) 149.5+25.6 82.6+13.5 2.7+0.9 2.7+0.7 188.0+£72.2
TiJa N R4 13(21.0) 149.1+18.9 83.1+11.2 2.4+0.9 2.6+0.7 181.0+91.2
/Al 4561 —0.096 0.193 —1.702 —0.634 —0.461
PiH 0.033 0.924 0.847 0.092 0.527 0.646
21 531 M/MRIEU(10/L) U8/ (mmol/L) C S 26 H/(mg/L) ASPECTS/4y JEZE NIHSS/4)
T B2 188(161, 236) 6.8(5.8, 8.2) 5.0(1.8,7.0) 10(10, 10) 5.5(3.0,10.8)
i EENEE 203(158, 251) 7.1(6.2, 11.0) 3.9(1.5,10.6) 10(8, 10) 11.0(6.0, 15.0)
ZM4 —0.299 —1.388 —0.307 —3.825 —3.617
PiH 0.765 0.165 0.759 <0.001 <0.001

F2 UM ALS BRFEHR KA R KBS P43 AT LIVE R 2 W ATS £8 35 B 425 2 il e ks A4 T3 I 110

Z W Logisties FIA 5 MSLfERINE . ASPECTS V4 i iet i CT 1 1K

T2 FURA% ORfE 9% Cl P HRAGIFSTRGE, A ALS JF A TS (4 00 B a0 , 207
ASPECT ¥4y 0.878 2406  1.305-4.436 0.005 A3 5K 5 0 H L AL 2 A e AR
iigﬁmssiﬂ?ﬁ :(7).(5)32 0.909  0.840-0.983 0.017 W5 7R L 20 (19 ASPECTS T4 B 545 F W5 2L 420

Logit(Y)=—17.578+0.878 x ASPECTS £/} — 0.096 x #£ £k NIHSS
War
A ASPECTS 1743, NIHSS 143 K1 HUS2 bR A8
AL T B AR 1) ATS SRF TS 1Y
Z K% Logistic [P 7457

elositm

T : Y HZ K ER Logistic [MAT5 2RI TRINE, e Sy A SR%F
gk

Y=

2302 BRI ER TR

Hh Bl ok o 2 B AE A 7R U CT A% #8513t )23 T A K ki
Tl GEAT X B BRR K SRR = BEAE S S  AE
GBI Z2 A0 2 SR 24 O AT RIS
AIS HBE KA Ae ™ A L D) RB B, TR ROR A
fE™, H Daniel Strbia % /£ SEDAN P73 Hh 44 K
ik v 2 Jik e 5 A ARy T PR 2 22— 53X S HFAR AT 5
L5 o

ARFFELE I B, ASPECTS P74 3454k #1 NTHSS

(P<0.001) , i F§ ASPECT -3/ Ay il 57 i) T 5 2%
T 7 42 H TS 19 ROC HiT 4 F 1 AL (AUC) | R
FE R SEEE SRR 0.672.82.10% . 48.39% ; ASHIF 5345 H
5 E N AME IS 45 SRARAT (I AUC JURe k55
BE N AMNFEATEE BRI . 15 AR O A i X AT e
AT LS OFEAREAR, FEGIH SR mAE. @
WO AN T4, iTRETE 25 SR B 2 . OARIFSE
K mRS P4 E N Fil5 43 2K | 1 ASPECTS 24>
S DL AR A 0l AR Ry B AR, AL A [R] T 8
P25 Ty BE A ™ IR Y 22 5, v] BE S Bl
ASPECT P43 Bl Ry T PR 28 A2 R RE T B o

NIHSS PFoJe—F) 2 b H A h s & R 50
TIRe St ™ E AR PEor T H s 15500 a2 T R Sl
T E Y A SE IS AN K AL NTHSS $F43 B 8
Fie R4, A W I Ge it 3 X 5 [ N R T )
WFFE 25 R —2"Y, AAF5Y T ROC k315 NIHSS
PEA3 X5 #1005 00000 11 BTy 10.5 435 101 H BT 1Y)
T4y (RS NIHSS 43 = 10 434 R K 3h ik
P ZERPEANARIED X SCRE AR ST 1 45



M2 S5ohfeEE - 20214E6 H - 5164 - 61l

*3 R-NEMZNRBCEHE R Y e

ROC M FF1E
AR AUC  HrifEiR P 95% CI
ASPECT 4y 0.672  0.049  0.001  0.575-0.768
FELENIHSSIES>  0.693  0.049  <0.001  0.597-0.789
Y 1 0.740  0.045 <0.001 0.653-0.828
ROC £k
1.0 —
I---"—l //’
I, ,”
0.8 v —
¥ ~
] 4
7 //

0.6 -
i
J&

0.4 24

fi — ASPECT ¥4}
/ === JELE NIHSS 143
2\l /7 — Y1{H
/ /,
i/,
0.0
0.0 0.2 0.4 0.6 0.8 1.0
147 5

P B PR 2 N 22 R SR BNALBE R ROC ik

AT 5 38 3 Logistics [1] 5 43 #7 i 7 200 1 1 5
ATS FB 5 BT 5 il e Jok s A4 015 % 10 K O 1) 48 A
ASPECTS 143 . 34k NIHSS #4345 , 4 ik 2 4
AR AT Z R R BRE 1Y Logistics 1019 5 #5570 (i
Y . i ROC i 2645 2] WA Y A9 il 28 F i A
0.74, %F Lt 8 — 1 F§ ASPECTS $F43 . 34k NIHSS 143
SEVE R AT R Z 1 ROC fHZE R AR, Hinl W, il
it ST Z IR EBEA Logistics 1A 5 B4 T {8 14
J7 a2, AT DL X A R T T A W v R .
AN AEARBIEGE TR o B R 2R A T R S I RS R A 4t
THER R SCRY ARG E RS BRI 2% , AR v 30 fik e % BE AR 46
TEZH % Logistic FIAMT IR RGN AT 12, X E#E
AR RINE R FE A

AR FEAATAE—FE R BRE o A 5T 2 B rpls |
1B FRICHERFFT , — S AR5 A5t A R 45 SR A
ST R 2, A e M A Bl BEER IfBE S IEART S

333

H DG I A B TS B S, 3R] BE S R R A £
AER, RIE— 2L AT WA Ko IR SR Y
TAEH, FAPR e — LY SRR gt — DA 2
S RN, DL BN SEE , 4 ) Tl s .

S 3k
[1] € EE A A P Bl A 4 20 1OV BE (0], +h 61 i I 45 955 24 2%, 2020, 17:
272-281.
[2] Kay R, Wong KS, Perez G, et al. Dichotomizing stroke outcomes
based on self-reported dependency[J]. Neurology, 1997, 49: 1694-1696.
[3] Sulter G, Steen C, De Keyser J. Use of the Barthel index and modified
Rankin scale in acute stroke trials[J]. Stroke, 1999, 30: 1538-1541.
[4] ZIER, TRk, IR, 45, logistic FIHTERR ZAE bRk A2 W Y
R[], E BAESE T, 2014, 31: 116-117.
[5] Gacs G, Fox AJ, Barnett HJ, et al. CT visualization of intracranial
arterial thromboembolism[J]. Stroke, 1983, 14: 756-762.
[6] UK, S Uniil. A e Sk s 5 B AE -5 AT ST (D], [ S0 B2 27 (i 10
B 530, 2000, 23: 156-159.
[7] 23R4 ANIR)G) i 1 i 2H 2H 2 AL T 1 Rl it SR A R IR 7
PRSI RIS [T]. F S TR 2B 4438, 2017, 20: 108-110.
[8] Barber PA, Demchuk AM, Zhang J, et al. Validity and reliability of a
quantitative computed tomography score in predicting outcome of
hyperacute stroke before thrombolytic therapy. ASPECTS Study Group.
Alberta Stroke Programme Early CT Score[J]. Lancet, 2000, 355:
1670-1674.
[9] MacCallum C, Churilov L, Mitchell P, et al. Low Alberta Stroke
Program Early CT score (ASPECTS) associated with malignant middle
cerebral artery infarction[J]. Cerebrovasc Dis, 2014, 38: 39-45.
[10] Liu L, Wu B, Zhao J, et al. Computed Tomography Perfusion Alberta
Stroke Program Early Computed Tomography Score Is Associated with
Hemorrhagic Transformation after Acute Cardioembolic Stroke[J]. Front
Neurol, 2017, 8: 591.
[11] V07, DRZLA:, TG K, 45, Bl g kA i 7 2k o Uk e o,
P J A B R S o PR ER 3 B D). B9 2R R R SR, 2018, 39:
1028-1033.
[12] Demchuk AM, Tanne D, Hill MD, et al. Predictors of good outcome
after intravenous tPA for acute ischemic stroke[J]. Neurology, 2001, 57:
474-4380.
[13] BEVE I, TP IreE, A, 45 FboA TRy T A PR AE L A P 2E AR
B LA PRI 75 0 B H e PR R G AT ], 4 05 5 D RE R 2R, 2019,
14: 409-410, 415.
[14] Maas MB, Furie KL, Lev MH, et al. National Institutes of Health
Stroke Scale score is poorly predictive of proximal occlusion in acute
cerebral ischemia[J]. Stroke, 2009, 40: 2988-2993.
[15] Goyal N, Tsivgoulis G, Nickele C, et al. Posterior circulation CT
angiography collaterals predict outcome of endovascular acute ischemic
stroke therapy for basilar artery occlusion[J]. J Neurointerv Surg, 2016, 8:
783-786.
[16] Ahmed N, Wahlgren N, Brainin M, et al. Relationship of blood
pressure, antihypertensive therapy, and outcome in ischemic stroke treated
thrombolysis: retrospective analysis from Safe
Implementation of Thrombolysis in  Stroke-International ~ Stroke
Thrombolysis Register (SITS-ISTR) [J]. Stroke, 2009, 40: 2442-2449.
[17] SFE5, X SR, PRI, 45, A B INURE R A0 B3RS B )X 2 Pk
A I 4 R R AR TS B9S2 [J]. # B 5 S Th RE E EE, 2018, 13:
495-496, 504.

with intravenous

(AR it - )



