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Association of serum IL-8 and VEGF levels with in-stent restenosis
in lower limb arteriosclerosis obliterans patients within 1 year after
stent implantation
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(Department of Vascular Surgery, Nanyang First People's Hospital, Nanyang, Henan 473000, China)

Abstract

Key words

Background and Aims: Stent implantation is one of the main treatments for lower extremity
arteriosclerosis obliterans (ASO). It effectively restores vascular patency and improves clinical
symptoms, but some patients experience in-stent restenosis within one year after surgery. In-stent
restenosis can lead to poor prognosis for patients, making it crucial to understand the pathological
mechanisms influencing restenosis after surgery for ASO. Serum interleukin 8 (IL-8) and vascular
endothelial growth factor (VEGF) are indicators of inflammation and endothelial function, respectively,
and are closely related to the occurrence of ASO. However, it is unclear whether they are associated with
in-stent restenosis after stent implantation for ASO. Therefore, this study was conducted to investigate
the association of IL-8 and VEGF levels with in-stent restenosis in ASO patients within one year after
stent implantation, and establish a nomogram model to predict in-stent restenosis within after stent
implantation.

Methods: A total of 100 ASO patients who received stent implantation at Department of Vascular
Surgery, Nanyang First People's Hospital between January 2020 and October 2022 were selected for the
study. Patients were followed up for one year after-surgery and divided into restenosis and non-restenosis
groups based on follow-up results. Demographic characteristics, postoperative serum IL-8 and VEGF
levels, and other relevant variables were collected. Univariate and Logistic regression analyses were used
to identify risk factors for in-stent restenosis within one year after stent implantation. A nomogram model
was constructed based on these risk factors to predict the risk of in-stent restenosis within one year after
stent implantation, and the predictive model was validated.

Results: Four patients were lost to follow-up, resulting in a loss rate of 4.00% (4/100). Among the
96 patients, 29 experienced in-stent restenosis, with an in-stent restenosis rate of 30.21% (29/96).
Logistic regression analysis revealed that age =60 years (OR=4.191), Fontaine stage IV (OR=2.863),
complete occlusion (OR=2.445), lower extremity vascular lesion length >7.15 cm (OR=3.343),
postoperative 1L-8 >1.02 ng/mL (OR=6.482), and postoperative VEGF >158.37 pg/mL (OR=10.402)
were independent risk factors for in-stent restenosis within one year after stent implantation (all P<0.05).
Validation of the nomogram prediction model constructed based on these factors showed that the
calibration curve was close to the ideal curve; the C-index was 0.857 (95% CI=0.785-0.952). The ROC
curve results showed that the area under the ROC curve for predicting in-stent restenosis within one year
after stent implantation was 0.852 (95% CI=0.631-0.979), with sensitivity and specificity of 92.50% and
78.40%, respectively.

Conclusion: Postoperative serum IL-8 and VEGF levels are closely related to the incidence of in-stent
restenosis in ASO patients. Higher postoperative serum IL-8 and VEGF levels indicate a higher risk of in-
stent restenosis. The nomogram model based on these findings can assist clinicians in providing better
treatment and follow-up plans for ASO patients.

Arteriosclerosis Obliterans; Lower Extremity; Graft Occlusion, Vascular; Interleukin-8; Vascular Endothelial Growth
Factors
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HRAEFRAE, 10~124 A i 3 B 835 e A PR
22 BREAMABHREHABERKABER
PR 4L E M) . WA . BMI, AR
PUBEZS Y . R ETOE DT /MR 258 . maf

JIg MLRE . SEEoCh e . M P FEALE . RS RLA 2
HARMREEALETHEZS (3 P5005) . Hk
EHAEW . T RO AWK E . FIB. SUA. RJ5
IL-8. AR J5 VEGF /K, Fontaine 433 (IVI]) | B
PRI . EAEWES LS T RAREREN (¥ K
0.05) (%1).
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Table 1 Clinical data differences between restenosis group and non-restenosis group

Eiztan P (n=29) KRFHAEL (n=67) X P
(%)) 16(55.17) 39(58.21) 0.076 0.782
(% %+ ) 65.73+7.68 53.29+6.23 8.360 <0.001
Fontaine 531[n(%)]

11 7(24.14) 32(47.76)

11 16(55.17) 33(49.25) 10.532 0.005

Vi 6(20.69) 2(2.99)

WA [ (%) ] 12(41.38) 25(37.31) 0.141 0.707
BMI(kg/m®,% + 5) 24.57+1.36 24.49+1.41 0.258 0.797
ARHTHZ L [n(%)]

i) 3(10.34) 8(11.94) 0.051 0.822

E1IN 1N TE2E Y] 5(17.24) 13(19.40) 0.062 0.803
Bt (%))

WEbRIR 14(48.28) 17(25.37) 4.856 0.027

[0S 15(51.72) 28(41.79) 0.808 0.369

TR ML 5(17.24) 10(14.93) 0.082 0.774

) 6(20.69) 9(13.43) 0.808 0.369
M4 P ZER E (% )]

ISk B 14(48.28) 27(40.29)

I 5 ik e 3 v B 15(51.72) 40(59.70) 0.526 0.468
S A1 ZE(n( %)) 16(55.17) 16(23.88) 8.918 0.003
AR 24(n(%)] 26(89.66) 63(94.03) 0.573 0.449
B A AR SE (em % £ 5) 8.12+1.04 6.31+1.18 7.142 <0.001
FIB(g/L,% + s) 10.24+3.31 8.68+3.24 2.152 0.034
SUA (ummol/L,% + s) 121.48+35.64 106.76+26.16 2.260 0.026
ARJ5 IL-8(ng/mL, % + s) 2.21+0.69 0.21+0.05 23.746 <0.001
AJ5 VEGF (pg/mL,% + ) 261.45+21.35 116.75+16.84 35.573 <0.001

23 HMASOZREANRE1EZRZNBEEN

Logistic ElJ3 5 #7

DL ASO SCHAE ARG 1AR SN R A A R A
T (Y), ¥R IPARITEE LR RERNA
Ar g (X) #E 47T Logistic M A 43 M (£ 2) .
Logistic [ 5 43 #7 45 2 i /R 4 #% >60 %/ . Fontaine 43
vl . e % T BUME R ALK E>7.15 em
AR J5 IL-821.02 ng/mL . RJ5 VEGF>158.37 pg/mL & 5%
M) ASO SZHRAE ARG 14F S50 8 PP 75 g FE I [ R
(#1P<0.05) (£3).
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Table 2 Logistic regression assignment

A AR Ar i TR AEL

GiSits X, <60 %=0,>60 %=1

Fontaine 73] X, /MY =0, TVi=1

W bR X, 75=0, fE:=1

SE4 A %E X, 75=0, /=1

I I L A A IR X, <7.15 em=0,>7.15 cm=1

FIB X, <9.12 g/L.=0,>9.12 g/L=1

SUA X, <115.43 pmmol/L=0,>115.43 wmmol/L=1

KI5 1L-8 X, <1.02 ng/mL=0,>1.02 ng/mL=1

AJG VEGF X, <158.37 pg/mL=0,>158.37 pg/mL=1

#3 WMZEREARE1FEZRABEEER S EE Logistic B V3517
Table 3 Logistic multivariate regression analysis of factors influencing in-stent restenosis within 1 year after stent implantation
A MUEES ¢ kiR Wald/x? OR(95% CI) P

AR 1.433 0.432 11.003 4.191(2.149~6.234) <0.001
Fontaine 7311 1.052 0.392 7.202 2.863(1.154~4.573) 0.001
MR 0.678 0.623 1.184 1.970(0.812~3.128) 0.108
SE 4] %E 0.894 0.371 5.807 2.445(1.121~3.769) 0.012
BN AR N 1.207 0.415 8.459 3.343(1.474~5.213) <0.001
FIB 0.543 0.531 1.046 1.721(0.549~2.893) 0.216
SUA 0.493 0.502 0.964 1.637(0.656~2.618) 0.189
ARJFIL-8 1.869 0.486 14.789 6.482(3.162~9.802) <0.001
AJG VEGF 2.342 0.548 18.265 10.402(5.752~15.052) <0.001
W 5.426 0.782 48.144 — <0.001
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Figure 1 A nomogram model predicting the risk of in-stent restenosis within 1 year after stent implantation
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Figure 2
predicting in-stent restenosis within 1 year after

stent implantation
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Figure 3 ROC curve of the risk nomogram model

predicting in-stent restenosis within 1 year
after stent implantation
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