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Serum KLF4 and OLFM-2 levels in acute cerebral watershed infarction and their relationship with in-stent
restenosis after endovascular stent implantation
LI Kuo', WANG Li-xuan',ZHANG Chuan-suo?>, WANG Xiao-xuan', WANG Ru—yue3 (1.Second Department of Cerebrovascular

Disease, Cangzhou Central Hospital, Cangzhou Hebei 061000, China; 2. Department of Interventional Radiology, Cangzhou Central
Hospital, Cangzhou Hebei 061000, China; 3.Office of Scientific Research, Cangzhou Central Hospital, Cangzhou Hebei 061000, China)

Abstract: Objective To investigate the serum levels of kruppel-like factor 4 (KLF4) and olfactomedin-like 2 (OLFM-2) in patients
with acute cerebral watershed infarction (ACWI) and their relationship with in-stent restenosis (ISR) after endovascular stent implantation.
Methods A total of 187 ACWI patients admitted to our hospital from January 2023 to January 2024 were selected as the study subjects (the
ACWI group). Among them, the patients were divided into the ISR group (75 cases) and the non-ISR group (112 cases) according to the
occurrence of ISR. Another 150 healthy individuals who underwent physical examinations at the physical examination center of our hospital
during the same period were randomly selected as the control group. The clinical data and serum KLF4 and OLFM-2 levels between the
ACWI group and the control group, and between the ISR group and the non-ISR group. Multivariate Logistic regression was used to analyze the
related factors affecting the occurrence of ISR after endovascular stent implantation in ACWI patients. Receiver operating characteristic
(ROC) curve was used to analyze the predictive value of serum KLF4 and OLFM-2 for the occurrence of ISR after endovascular stent
implantation in ACWI patients. Results The serum KLF4 level of patients in the ACWI group was lower than that in the control group
(P<0.05), and the OLFM-2 level was higher than that in the control group (P<0.05). The serum KLF4 level of patients in the ISR group
was lower than that in the non-ISR group, while the OLFM-2 level, preoperative NIHSS score, and LDL-C level were higher than those in
the non-ISR group (P<0.05). Multivariate Logistic regression analysis showed that after adjusting for preoperative NIHSS score , KLF4 was a
protective factor for the occurrence of ISR after endovascular stent implantation in ACWI patients (P<0.05), while OLFM-2 was a risk factor
for the occurrence of ISR after endovascular stent implantation in ACWI patients (P<0.05). The areas under the curve (AUC) of serum

KLF4 and OLFM-2 alone and in combination for predicting ISR after endovascular stent implantation in ACWI patients were 0. 827, 0. 786,
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and 0. 893, respectively. The AUC predicted by the combination of the two was better than that predicted by KLF4 and OLFM-2 alone (Z,, =

3.236, Zymo=3.713, P<0.05). Conclusion

The serum KLF4 levels decrease and OLFM-2 levels increase after endovascular stent

implantation in ACWI patients, which is associated with the occurrence of postoperative ISR.

Keywords: acute cerebral watershed infarction; kruppel-like factor 4; olfactomedin-like 2; in-stent restenosis; endovascular stent

implantation
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FERE 5 T 4 (kruppel-like factor 4, KLF4) & —fh# 5%
Al , 75 ISR J& 3 I3 v 22 1 Ak 34, i o A = i A8
SE- W UL 48 iE (vascular smooth muscle cell, VSMC) H
miR-92a 2K /K MK VSMC 5 T, mMEH -2
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ACWI R I3 N S 2R AR S5 & ISR 56 R it AN
L S 3 N N 7 7 o . U 3 1 = 3 U D 2
OLFM-2 54k 5 1l 48 N S SR AR 5 K ISR &R
PRI R ACWT AR PRI S 2

1 #ZRETE

1.1 &R A
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I, ACWI 21 3% Il % KLF4 /K °F F F& (P<0.05) ,

OLFM-2 7K EFF(P<0.05), W3 1.

F1 ACWIASRANKE R K IMFKLF4, OLFM-2 7k £
2%

ik e = R

() 61.45+9.62  62.84+10.15 1.279 0.202
P [(%)] B 85(56.67)  102(54.55)  0.152 0.697

4 65(43.33) 85(45.45)

BMI(kg/m?) 21.15+2.94  21.38+3.83  0.606 0.545
WA < (461 9%)] 21(14.00) 33(17.65)  0.823 0.364
AR L [451)(%)] 32(21.33) 30(16.04) 1.552 0.213
KLF4(pg/mL) 3.62+0.54  2.17+0.45 26.884 0.000
OLFM-2(ng/mL) 14.28+3.49  20.93+4.76  14.301 0. 000
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A (%) 62.17+8.63 63.8428.95 1.278 0.203
T B1(%)] H 59(52.68) 43(57.33) 0.393 0.531

@ 53(47.32)  32(42.67)
BMI(kg/m?) 21.24+3.36 21.59+3.52 0.685 0.494
W R B [5](%%)] 16(14.29)  17(22.67) 2.171 0. 141
AR 52 [151)(%)] 14(12.50)  16(21.33) 2.602 0.107
BEIRIEB(%)] 18(16.07)  20(26.67) 3.114 0.078
e L[ 511(9% )] 23(20.54) 22(29.33) 1.903 0.168
iR LY FEIDCAK  71(63.39)  47(62.67) 0.045 0.978
[#1(%)] SMKSTE 34(30.36)  23(30.67)

EN B 7(6.25) 5(6.67)
AT NIHSS $E43 (43) 4(3,4) 6(5,6) 11. 183 0. 000
TC(mmol/L) 4.69+0.63 4.82+0.68 1.339 0.182
TG (mmol/L) 1.38+0.17 1.42+0.23 1.366 0.174
HDL-C(mmol/L) 1.12+0.16  1.08+0.15 1.718 0.088
LDL-C(mmol/L) 2.82+0.37  2.95+0.42 2.230 0.027
Ao 3 B S [ 51)(%)] 1(0.89) 4(5.33)  1.911 0.167
TRAEZE[15(%)] 11(9.82) 13(17.33)  2.266 0.132
FAFE] (min) 88.32+12.25 91.21+13.42 1.521 0. 130
ARG & AE R 2(1.79) 3(3.90)  0.182 0.669
Fisi P+ L[5 9% )]
KLF4(pg/mL) 2.3240.31 1.95£0.27 8.416 0.000

OLFM-2(ng/mL) 19.65+2.68 22.84+2.95 7.660 0.000
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572 ACWI R M4SN SCHRAE AR IS KA ISR B P-4
2, OLFM-2 /502 ACWI & 3 Il N S 20 H AR 5 &
A= ISR FER R R (P<0. 05), LK 4.,

£ 3 ISR % 4 1% E = Logistic [ 34> #7 (£ IE A BT NIHSS
PE5 8 )

Al B SE  Waldy OR 95%CI P

ARWTNIHSS 4> 1.112 0.432  6.628 3.041 1.304~7.092 0.010
LDL-C 0.604 0.375 2.592 1.829 0.877~3.814 0.107
KLF4 -0.989 0.301 10.793 0.372 0.206~0.671 0.001
OLFM-2 1.205 0.427 7.961 3.336 1.445~7.704 0.005

#4 ISR X %W % AZE Logistic B Y34 #7 (# IE A BT NIHSS

F5HE)
P ES B SE  Waldy> OR 95%CI P
ARFTNIHSSTESS  0.919 0.547  2.826 2.508 0.858~7.327 0.093
KLF4 -0.983 0.306 10.330 0.374 0.205~0.681 0.001
OLFM-2 1.198 0.430 7.768 3.315 1.427~7.700 0.005

2.4 foiE KLF4 . OLFM-2 #F ACWI & % /8 i ¥ 244
AR JG ISR & Fm| #14

DL ACWI B8 35 1048 PN S 4808 AR 5 & A2 ISR IR
AAF i (ISR=1,3E ISR=0) , LA L3 KLF4 ,OLFM-2 7K *F-
SR AR B, ROC 4 45 K BoR | IL7E KLF4 ,OLFM-2
T HBEA TN A IR T AR (area under the curve, AUC)
R KLF4 OLFM-2 BTl (7, ., =3. 236 Zg;p0=3. 713,
P<0.05), L35 Kl 1.

*£5 Imi%KLF4, OLFM-2 X} ISR & & By Fi N (&

255

MM BURE FRREE 95%CI o
Eizk

KLF4 0.827 2.07 pg/mL 0.787 0.759 0.765~0.878 0.546
OLFM-2  0.786 20.89 ng/mL 0.760 0.688 0.721~0.843 0.448

LD AUC

ZHEE 0.893 0.841 0.839 0.840~0.934 0.679
1.0+
0.81
0.6
i
B
041 — KLF4
— OLFM-2
— ZHBA
0.2 — BHEL
1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
1-FEREE

&1 5 KLF4, OLFM-2 BX & i ACWI 2E M & N 3% 22
BAARIGEZE ISR ROC H %k
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e S ARJE ISR A XK. BMOARNFFY MES ISR B35 15 KLF4
KA, IR ISR A THE ISR 4, H KLF4 /& ACWI
B M NS ARG BAE ISR R ER . #R
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ISR [FE RS R 2=, 487 1L OLFM-2 7K P A8 £k 5 ACWI
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