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Construction and evaluation of a model for predicting the deterioration of

neurological function in the early stage of acute ischemic stroke
MAO Yong—jia', LUO Peng, MAO Shi—xian, YE De-xin, LONG Rong, LU Chun—yuan, ZHANG Jiang—ping
“School of Public Health, Guizhou Medical University, Key Laboratory of Environmental Pollution and Disease Surveillance,
Ministry of Education, Guiyang, Guizhou 561113, China

Abstract: Objective To explore the risk factors of early neurological deterioration (END) in patients with acute ischemic
stroke (AIS) and establish a predictive model. Methods In total 622 AIS patients treated in Baiyun Hospital affiliated to
Guizhou Medical University from January 2018 to December 2022 were selected and divided into END group (n=127) and
non-END group (n=495) according to the diagnostic criteria of outcome events. The clinical baseline data, laboratory data,
and imaging data of the patients were retrospectively collected. Based on the Logistic regression algorithm, risk factors for the
development of END were investigated. The prediction model was constructed and nomogram was drawn, and the prediction
value of the model was evaluated by discrimination, calibration, and clinical applicability. Results Multivariate Logistic re-
gression analysis showed that heart thythm, middle cerebral artery stenosis, carotid artery stenosis, admission NHISS score,
fibrinogen, albumin, and brain natriuretic peptide (BNP) were independent risk factors for END. The prediction model was
developed using Stata software, and a nomogram was created. Verification set analysis revealed that the predictive model pre-
dicted the risk of END with good discrimination, accuracy, and clinical applicability, with an AUC of 0.888 (95%CI: 0.821-
0.955), slope of the calibration curve which was close to 1, and net benefit of the clinical decision curve that exceeded the
two reference lines. Conclusion The model constructed in this study has high degree of discrimination, calibration, and clini-
cal applicability and has good comprehensive prediction efficiency, which has a certain clinical application value for the early
prediction of END.

Keywords: Acute ischemic stroke; Early neurological deterioration; Risk factors; Predictive model

S PESR LRI ZE P (acute ischemic stroke, AIS )42
EEH : SHT H = KBTI H [ARHE [ (2019)37 5] gﬁ%\’@ﬂﬁl‘m%ﬁ% , *E*Eé}*ﬁﬁﬁ ‘?EE}I:%“] i }J\
YEHE I BAREE(1997—), Lo B-LAETE IS5 T < B 1937 5 42 il 1990—2019 4F s 26— P 5L |- T a3 L J bl 2
BISEE  KILHE , E-mail : 664746385@qq.com Zs = o SFMIER

D1tieAAk (early neurological deterioration, END ) 3 FR A



AR TR 2 2024 4E45 51 %55 1 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 1 - 167 -

PR vh 2520 ALS SB35 TS RICR () 5 2
R, H RIS (5% ~40%) , 5 3 A A IR TUS
HORFEFE T FAH I, AT AR TR [ ALS #
Jik v RS AR YT RIS B 4R T 6 B IR R R
JP AR U B Y (0 END 4754 5 85058 XM 1 i
PREESR: X B EARME S 0 B a5 FUE SOR B %
BE AT B Z B, 25N E M2y
WORDTE B 11 4H . H A OC END A& L]
ANTERET, FREIRYT WS 1 R HE ST, W T A R R 5
PEFBTFIGY T 7k, R B B3 A a1 1
VEAR , S B e IXUG: 63 I i M, 5 B A VR 97
E S ENEIRPO BER TS RE T SIER A ¢ 117 SO A b Z 5 R 5
WP LB TN AR B, PR, 28 57— b BEMERA T
END 25 IXURS: B4k DR 35T 000 A5 1 X6 T~ 418 1 i B L
WA AT LA A P R I RGBS RO B
AEEZ X,

e BT A U S R) B S R
[ O 5 55, AR BIESE B TR A o3 B S e A G A
B R 2 DI REAL R R A G R R B T
logistic 1R S IR BB -2 IUHU2% P 720
N RIGS T HEBEZ WL KBS PG TR, 647 St
B AT R DA L S BE AP N G RS 7 e AU
BEEPEAE TR f AR PR R, iR A R
FPALAEIXS ALS FE 5 lim RS RE 1 # BERIB AR .
1 #ERETE
1.1 ARt kg 2018 4F 1 H—2022 4F
12 A StNBERR = M8 H = BE Bt 622 4] ALS 1F B &
H RGO A ABRUE : (1FFE 2018 4R [E 2k
IR A 2R HE R PO T S R Bk i M A b 12
b, IRkt T AALBTZ 4 (computed to—
mography , CT Vil (F ) Rl 4R A% magnetic resonance
imaging, MRD K 2812 5 (2)7F 24 h N &5 ABE; (3)
BEAEWS =18 % o HEBRPRUE : (R IIG R TR 5
(295 ) B A A A ™ L g o M O I 50 )™ B IR i
RGP AL RGBS T AR 0 A2 A
PR 1A T E DI RERERT ; (3) MBI Z Rk 4l
LUV R OO A AR T S IR A s LARUBUR
AWFFEC AT TN ER R E = BB B2 A B
Z Lot S 2022 R H SR (15) %5
1.2 Az BEMSURIL ZE AR, %
il G5 — R 1) 4 7 26 (eCRF) , Hh 203 B U154 1 4
A UIEATBORHIER 1 BERES ACR A BGR A TS
2, TS A LUR BRER - (1) — 5k M) 4R
W I GO s (2)BEAE S PRI s WA SR i
S OBEPRGE R IR S BB O s () A

Bt NIHSS $F43 5 (4) 5250 2 F5 45 : Hl =8 L SUIE
WSt OB 5 % B A AR IR [ B (HDL-C) AR %% BE AR
A EBE(LDL-C) (2140 B e R £F 4E 85 (1 i .D-
TR B ERR A R RIR A AR
(BNP). H40MEHE . rhPERigai | v - =B %
it A U il S N il 5 (5) R AR A A B - B3
ke R BkskAEREAL R b 3l biopezg A rh
EI(TOAST 4354,

1.3 Tz SR i E R AR
A HETEPR b Toge—m4a m MR AR EZ R IX
B HOE PRI A TSR], RG34 O Ry fif
JHIEE FE ST TARTE R AP (National Institutes
Of Health Stroke Scale,NIHSS) #2 H} (12 Wikr i hy %
Y93 7d N NIHSS 45 2 /038 2 43 (A48 B3R A
B 153 4 73 R BIR 2 D RE AL A5 R
FRIHAZWThRIE

1.4 itk ARHFFERA SPSS 26.0 Fl Stata M
FRGETH AR X B AT Ge it o i R . o Ei i 0k
AT TAb 3 AR, Forb T ORI AR I PR A8 A A %
RTHECFRL  F I8 7:3 19 LU BRI 58 X S BEHL 2
YIRS, YIZREE ] TR 2% 2 Ml 2R, 5%
R TRARI PN . B R R logistic 43H 7k
i 22 g AR B R A Z IR logistic
mlH 53 A S B A A, I Hosmer—Lemeshow £
B AR5 BE EA T EA SR 32108 TARRAIE 26
(receiver operating characteristic curve , ROC ), Llihgk
T 1H 2 (area under curve, AUC )% T 53 Y 54 g E 1 7
PEAL, A IG RPEE AT ZE (decision curve analysis,
DCA) VT IS W B I TR S I L BT G834 XU
oy, K 7K T =0.05,

2 & R

2.1 —MAEIL ARBIITHE RO HERR I IE AR B
JF 622 5], o 55 405 ], % 217 s KBk FERE AL,
T iR 22, o 43.6% , Fouk /N sl ik A ZE 75 e TR
PEREZERY, 7351 K 40.4%F1 9.8% ; K A= LI #h 2 T fig
WAL 127 N, RAR N 20.4%.

22 EMERZESA  HILRHE logistic W A,
I s S Lo S e S O R R sl ke e
Fishkseas . KehkoBreaifk . TOAST &L, ABE
NHISS PE43 474 8 A A0 185, H v 20
HEE .y - R A 5 25 BNP R |
D- T RIREE 18 AR HAE END 4 FildlE END 4 ] 22
SEAGIFE L H LR EENAZHE logistic
A E () S 32 ) 43T, 45 50 R O A R i H sl ik
Wers SIS A BE NHISS 1743  LF 488 15 .



- 168 - IACTRDTEE % 2024 4F55 51 455 1 ) Modern Preventive Medicine, 2024, Vol. 51, NO. 1

HH BNP S22 n] G2 5 END & A AHSCHYfE R A

Z(P<0.05), WF 1,

£z 1 END RYRAR R L HE B 5

Table 1 Results of univariate and multivariate regression analysis of END
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Table 2 Results of multivariate logistic regression analysis
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Figure 1 Nomogram of END prediction model
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