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[ Abstract] Objective To investigate the expression levels of serum osteopontin (OPN), interleukin 1 receptor as-
sociated kinase 4 (IRAK4) and sphingosine 1 phosphate (S1P) in patients with different types of acute ischemic stroke and
their relationship with modified Rankin scale score ( mRS ).Methods One hundred and fifty patients with acute ischemic
stroke admitted to the Department of Neurology of Dongguan Songshan Lake Tungwah Hospital from January 2022 to De-
cember 2023 were selected as the study group (n =150). According to the classification, they were divided into large artery
atherosclerosis type (n =23), small artery occlusion type (n =52), cardiogenic embolism type (n =60), other etiological type
(n =11) and unknown cause type (n =4). The level of SIP was detected by enzyme linked immunosorbent assay. The neu-
rological deficit score (NIHSS) and mRS score were recorded. The expression levels of serum OPN, IRAK4 and S1P, and the
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levels of serum OPN, IRAK4 and S1P in patients with different types of acute ischemic stroke and NIHSS score were com-
pared. Pearson correlation analysis was used to analyze the relationship between serum S1P expression level and NIHSS
score. The expression levels of serum OPN, IRAK4 and S1P and NIHSS scores in patients with different prognosis (mRs
score) were compared. Pearson correlation analysis was used to analyze the relationship between mRs score and serum
OPN, IRAK4 and S1P; the predictive value of serum OPN, IRAK4 and S1P for the prognosis of patients with acute ischemic
stroke was analyzed by receiver operating curve (ROC). Results  Compared with the healthy control group, the serum lev-
els of OPN, IRAK4 and S1P in the study group were increased (t/P =25882/ <0.001, 14.910/ <0.001, 50.674/ <0.001); Except
for the unexplained type, the levels of serum OPN, IRAK4 and S1P in the large artery atherosclerosis type were lower than
those in the small artery occlusion type, cardiogenic embolism type and other etiological type (F/P =60.344/ <0.001,17.798/ <
0.001,67.339/ < 0.001,124.678/ < 0.001); Compared with the subgroup with good prognosis, the expression levels of serum
OPN, IRAK4 and S1P and NIHSS score in the subgroup with poor prognosis were significantly higher (t/P =5.377/ <0.001,
3829/ <0001, 3285/ <0.001, 4.805/ < 0.001). The expression levels of serum OPN (r/P = 0.459/0.009,0.493/ < 0.001), IRAK4
(r/P =0.423/0.017,0479/ <0.001) and S1P (r/P =0525/ <0.001,0487/ <0.001) were positively correlated with NIHSS score and
mRs score. The AUC of serum OPN, IRAK4, S1P and their combination in predicting the prognosis of patients with acute is-
chemic stroke were 0.656,0.740,0.804 and 0.872, respectively. The AUC of the combined prediction of acute ischemic stroke
was greater than that of OPN (Z =3.237,P =0.001), IRAK4 (Z =5.181,P =0.001) and S1P (Z =2.018,P =0.035) alone.Conclu-
sion The levels of OPN, IRAK4 and S1P in patients with acute ischemic stroke are increased, and the levels of OPN,
IRAK4 and S1P and NIHSS score in small artery occlusion type and cardiogenic embolism type of acute ischemic stroke are
significantly higher than those in other types. The combined detection of serum OPN, IRAK4 and S1P has a high predictive

value for the prognosis of patients with acute ischemic stroke.
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Tab.1 Comparison of serum OPN, IRAK4, and S1P levels be-
tween healthy control group and case group
a4 Bl %  OPN(pg/L) TRAK4(pg/L)  SIP(nmol/L)
fEFREXFIRZH 120 5.13£0.77 302.16 £39.02 398.77 £40.21
Y AES 150 9.16 +1.56 375.76 £41.301 914. 17 £325.49
t1H 25.882 14.910 50. 674
P1{a <0.001 <0.001 <0.001
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Tab.2 Comparison of serum OPN, IRAK4, SIP levels and NIHSS scores in patients with different subtypes of acute ischemic stroke

A5l 1% OPN(peg/L) IRAK4 (wg/L) SI1P(nmol/L) NIHSS(43)
KB ok A T A 784 23 7.06 £0.67 337.26 £28.9 1 540.45 £176.41 5.78 +0.95
/NS Jok A 2E 7 52 10.33 £1.06 399.63 £39.61 2 087.94 +209.98 10.06 =1.36
TR PR ZET 60 9.36 +1.01 378.16 £31.98 1.997.38 +190.40 9.45 +1.11
oAt P 7Y 11 8.13 £0.82 351.03 +32.18 1 826.02 £210.37 4.36 £0.67
AN i R 2 4 6.02 +0.61 318.95 £20.52 798.58 £55.31 2.75 £0.96
F1H 60. 344 17.798 67.339 124.678
P{H <0.001 <0.001 <0.001 <0.001

&3 ARG 2 EGRERA R ML OPN IRAK4 S1P /K- J2 NIHSS P17 Ak
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Tab.3 Comparison of serum OPN, IRAK4, SI1P levels and NIHSS scores in patients with acute ischemic stroke with different prognoses

4 5 %k OPN(pg/L) IRAK4 (wg/L) SIP(nmol/L) NIHSS(43)
T R4 20 117 8.83 +1.53 369.20 +40. 64 1 869.30 +337.32 8.08 +2.43
WA R4 33 10.34 +0.95 399.03 £35.17 2073.27 +215.38 10.21 £1.41
RN 5.377 3.829 3.285 4.805
P1H <0.001 <0.001 0.001 <0.001
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Tab.4 Comparison of clinical data of acute ischemic stroke patients with different prognoses
e s RIFWAH (n=117) AR WA (n=33) X/l P i
PERI (% ) ] 5 91(77.78) 24(72.73) 0.367 0.545
‘e 26(22.22) 9(27.27)
W (x x5, %) 53.90 +13.97 60.45 +13.10 2.410 0.017
SR %) ] KN ki T AL 20(17.09) 3( 9.09) 2.831 0.586
/N ik A ZE 7 39(33.33) 13(39.39)
TR PR ZERY 48(41.03) 12(36.36)
oAl g R 7Y 7( 5.98) 4(12.12)
AN B i R 7 3( 2.56) 1( 3.03)
TEBERB(x £5,d) 26.87 +12.44 27.19 +13.62 0.128 0.898
GIFERRE (% )] R ILAE 42(35.90) 14(42.42) 0.469 0.494
[N 86(73.50) 24(72.73) 0.008 0.929
2 TR RN 36(36.77) 5(15.15) 3.161 0.075
W KR T B (% ) ] 102(87.18) 28(84.85) 0.121 0.728
PRI [(% ) ] 76(64.96) 21(63.64) 0.020 0.889
FPG (% + s, mmol/L) 5.43 £0.62 5.49 £0.58 0.498 0.619
TG(x 5, mmol/L) 1.24 £0.35 1.41 £0.27 2.580 0.011

2.5 [fii#% OPN IRAK4 S1P 7K°F-5 NIHSS #£43 .mRS
PE AR EYE  Pearson 70 M4 S B, 20 Bk i M A
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Tab.6 The value of serum OPN, IRAK4, and SIP in predicting

the prognosis of patients with acute ischemic stroke

%5 I OPN IRAK4 Fl SIP /K°F-5 NIHSS ¥4} .mRS P4
FAAH DG
Tab.5 Correlation between serum OPN, IRAK4, and S1P levels

R WM AUC 95%CI  UBIE SRR o
OPN 9.25 pg/L 0.656 0.395 ~0.923 0.658 0.667 0.325
IRAK4 380.00 pg/L  0.740 0.482 ~0.974 0.735 0.697 0.432
S1p 1 950.00 nmol/L 0.804 0.667 ~0.941 0.786 0.818 0.604
I A 0.8720.817 ~0.912 0.863 0.848 0.711

and NIHSS score, mRS score
. NIHSS 43 mRS 153
r i PE r i P{a
OPN 0.459 0.009 0.493 <0.001
IRAK4 0.423 0.017 0.479 <0.001
S1P 0.525 <0.001 0.487 <0.001
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IR TN 2 dfe a4 i A v RR AE TUS 0 (ELIY ROC
Mk, IF 1B 2 T AL (AUC) , 45 R BRI
OPN . IRAK4 S1P S = 3 5k A T 2t dfe afn 14 fii 2 v
B S M AUC 43 %1k 0. 656 0. 740 0. 804 F
0.872, = F WA T £ Bl i 1 o 2w 2B 3 IS 1)
AUC KT OPN,IRAK4 SIP Bk ( Z = 3. 237,
5.181 2.018,P =0.001.0.001 .0.035) , L3 6 & 1,
3 03

b Bt M G A v i & e LR — A s 2 R
AL, B, Sk R A Ak e L R B A S R B
JikcEE - i o R g M 2 I 4 T S st ik P A TR B
BB AL, (0 M4 B2 | IR0 201 52 B, 24 B B il 54

B 1 107 OPN IRAK4 F1 S1P % 2P ke i e Filg 26 v 8 25 il 5

T8 ROC fhZk
Fig. 1

ROC curve of the prognostic value of serum OPN, IRAK4 ,

and SIP in patients with acute ischemic stroke
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