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Correlation analysis of systemic immune-inflammation index and intracranial and ex-

tracranial atherosclerotic stenosis

LIU Shangqi, WANG Dunjing, YANG Nan, WANG Shu

Depariment of Neurology, Affiliated Hospital of Xuzhou Medical University, Xuzhou, Jiangsu 221002, China

[ ABSTRACT] Aim To investigate the correlation between systemic immune-inflammation index ( SIT) and intracra-
nial and extracranial atherosclerotic stenosis. Methods A retrospective analysis was conducted on 489 patients with
cerebral infarction admitted to the Department of Neurology of the Affiliated Hospital of Xuzhou Medical University, and all
of them were examined by head and neck computed tomography angiography (CTA). Based on the degree of stenosis in
these patients, they were classified into three groups: no stenosis group, mild stenosis group (stenosis<50% ), moderate
stenosis group (stenosis=50% and <70% ), severe stenosis group ( stenosis =70% ), and the patient’s baseline data,
blood lipids, blood routine, etc. , were recorded and statistically analyzed. =~ Multivariate binary Logistic regression was
used to explore the independent influences on whether stenosis occurred. ~ Multivariate Logistic regression was used to ex-
plore the independent influences on the degree of stenosis. The ROC curve was used to explore the efficacy of SII in de-
tecting intracranial and extracranial atherosclerotic stenosis. Results Multivariate binary Logistic regression analysis
found that age (OR=1.185, P<0.05), SII (OR=1.482, P<0.05), gender (OR=2.721, P=0.003), hypertension
(OR=3.119, P<0.001) were independent risk factors for intracranial and extracranial atherosclerotic stenosis. ~ Multiva-
riate Logistic regression analysis showed that hs-CRP (OR=1.197, P=0.011), SIIl (OR=1.379, P<0.001) and Hcy
(OR=1.517, P=0.013) significantly affected the degree of vascular stenosis. ~ROC curve analysis showed that the area
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under the curve (AUC) of SII was 0. 747, and the best cut-off value of SII was 447. 89.

Spearman correlation analysis

showed that SII level was significantly positively correlated with the severity of intracranial and extracranial atherosclerotic

stenosis (r=0.524, 0.482, P<0.05).

Conclusion SII level is positively correlated with the degree of intracranial

and extracranial atherosclerotic stenosis in patients with cerebral infarction, and has a certain predictive value for intracrani-

al and extracranial atherosclerotic stenosis.
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Table 1. Comparison of various factors in the

stenosis group and the non-stenosis group

- AeeaEd AN
I 2 P
H (n=96) (n=393) X
s % 53.25+11.00 61.48+10.33 -6.920 <0.001
B/ 6(%)] 46(47.9) 267(67.9)  13.426 <0.001
R (% ) ] 29(30.2) 238(60.6)  28.673 <0.001
TR (% ) ] 16(16.7) 110(28.0)  5.172 0.023
WL (% ) ] 13(13.5) 71(18.1) 1.110 0.292
P % ) ] 7(7.3) 55(14.0) 3.131 0.077
TC/ ( mmol/L) 4.66+1.25 4.47+1.15  1.266 0.206
1.43 1.39
TG/ /L -1.117 0.264
(mmol/L.) (1.09,2.09)  (0.98,1.89)
HDL/ ( mmol/L) 1.20+0.32 1.13+0.30  1.739 0.083
LDL/( mmol/L) 2.81+0.93 2.7320.93  0.647 0.581
10.04 13.14
Hey/ /L -4.699 <0.001
ey/Cumol/L) ¢ 34 14.51) (10.65.16.46) <
0.90 1.30
hs-CRP/ L -2.760 0.006
s (mg/L) 0.50.1.85)  (0.60.3.15)
FI4HL/ (x10° L) 5.72+1.22 6.60+2.06 —5.373 <0.001
3.15 4.08
o 1! ~5.483 <0.001
NEUZCI0TL™) 5 64 4.09)  (3.21.5.06) <
1.80 1.50
o 1! -5.201 <0. 001
IYMZOA07L7) 4 55.2.20)  (1.20,1.90) <
PR (x10° L) 0.3620. 10 0.40+0.19  -3.474 0.001
PLT/(x10° L")  210.33%55.17 217.95£59.77 -1.130 0.259
SII 34243 533.80 ~7.302 <0. 001

(267.18,445.76) (390.51,788.97)
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Table 2. Multivariate analysis of whether stenosis occurs

WiH B SE  Wald ¥ P OR(95% CI)

AERY 0 0.170 0.081  4.39  0.036  1.185(1.011 ~1.389)
Bl 1.001 0.334 8.982  0.003 2.721(1.414 ~5.236)
MR 1,138 0.297 14.669 <0.001 3.119(1.743 ~5.582)
WEPRFE  0.205 0.476 0.186  0.666 1.228(0.483 ~3.122)
Hey 0.130 0.216 0.363  0.547 1.139(0.746 ~1.739)
hs-CRP 0.330 0.357 0.855 0.355 1.391(0.691 ~2.800)
SII 0.394 0.129 9.300 0.002 1.482(1.151 ~1.908)

2.4 SII TR PR Shash Bk FEREL 3R 9 ROC fh4k

STT F00 fisi N 4/ sy ik ok A Al AL 18 28 1) ROC 1
28R, SIL B T ZE T 10 A2 (area under curve, AUC)
2 0.747(95% CI1.0. 688 ~0. 797 ,P<0.001) , FfE#,
WHE R 447. 89, RILE R 63. 6% ,FEHEH 76.6%
(F1).
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Figure 1. ROC curve for prediction of intracranial and

extracranial atherosclerotic stenosis by SII

2.5 ARIRERE S KFELLE

SRR R G RN v R B A8 A A B R B R 4
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CRP Hey /K F-FH&, FI40ML NEU  LYM TH4CREAIL,
SIL 7K THi (¥ P<0.05;% 3) , HEER B AT L2 1t
[ FIZ0ME NEU  LYM, K 4 8% (3 22748 68 ) | g Il
(JE=1,%=0) WEIRMK(JE=1,7=0) Hey(JELLAE
) \hs-CRP (GEZEL ) SI(>H & =1, <P 7%
=0)fEN A AR &, B4 1 R AR AR 8 (R
BE=1,BPE=0), 72 H K Logistic FIIH43HT,
SR 7R, SIL hs-CRP Hey 345 fist A 21 3y Jiik ok) A
AR A FEEE A7 56, B SIT hs-CRP | Hey {8 48 K, Bk
EREEME(E L),
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Table 3. Comparison of various factors in groups with different degrees of stenosis

S i BREEMIE (n=109) HFEETRZE (n=147) B (n=137) F/Z/¢ P

L % 57.65+8.95 61.71+8.75" 63.71+9.07* 14.286 <0.001
B[ H1(% )] 66(60.6) 108(73.5) 93(67.9) 4.796 0.091
/[ (% ) ] 55(50.5) 93(63.3) 90(65.7) 6.618 0.037
BRI/ [ (% ) ] 19(17.4) 50(34.0) 41(29.9) 8.931 0.012
WS/ [ (% ) ] 26(23.9) 26(17.7) 19(13.9) 4.111 0.128
PRI/ [ (% ) ] 22(20.2) 20(13.6) 13(9.5) 5.798 0.055
TC/ (mmol/L) 4.59+1.10 4.34%1.02 4.52+1.29 1.588 0.206
TG/ ( mmol/L) 1.51(0.98,2.03) 1.36(1.02,1.85) 1.40(0.95,1.82) 0.571 0.752
HDL/ ( mmol/L) 1.17+0.30 1.13+0.30 1.110.30 1.031 0.358
LDL/( mmol/L) 2.80+0.90 2.64+0.90 2.78+1.03 1.109 1.286
Hey/ ( umol/L) 12.00(9.68,14.64) 13.30(10.67,17.47)* 14.24(11.60,17.75) ™ 21.547 <0.001
hs-CRP/ ( mg/L) 0.80(0.50,1.95) 1.20(0.60,3.20)* 2.10(0.90,4.15)® 27.981 <0.001
H4i/10° 1! 5.98+1.81 6.31+1.65° 7.40+2.38% 18.314 <0.001
NEU/10° L™ 3.34(2.76,4.29) 3.82(3.23,4.76)* 4.85(3.90,6.26) 62.456 <0.001
LYM/10° L™ 1.80(1.40,2.10) 1.60(1.20,1.90)® 1.30(1.05,1.80) 31.651 <0.001
A AL/10° L 0.40+0.22 0.39+0. 13 0.43+0.22 1.718 0.181
PLT/10° L7 208.60+53. 94 217.22£52.43 2 226.17469. 94 2.675 0.070
S| 388.85(299.00,508.15) 533.36(426.78,659.23)"  786.68(506.01,1 124.26)**  90.662 <0.001

Hia  P<0.05, SRRERAEM A b N P<0.05, 5 B i,
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Table 4. Multivariate analysis of different degrees of stenosis

A5 B SE  Wald x> P OR(95% CI)

AR 0.222 0.392 0.322 0.571  1.249(0.579 ~2.693)
BIMLE  0.351 0.473 0.552  0.458  1.421(0.562 ~3.591)
BEIRME  0.324  0.294 1.211  0.271  1.382(0.777 ~2.459)
Hey 0.417 0.134 9.672 0.002 1.517(1.167 ~1.973)
hs-CRP  0.180 0.038 22.392 <0.001 1.197(1.111 ~1.290)
sl 0.321 0.058 30.699 <0.001 1.379(1.231 ~1.545)
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Spearman AHIC P 73 A 45 R 7, SIT 5 /i )9 4b
SRR RERE A PR A R ™ AR 5 S IE ARG (r =
0.524 .0.482,P<0.05)
2.7 BELREH

LA SIT R i i A BOh B K J % 23 ST iR
I ST AR F-4H, 45 2R 7 ST 7K 120 i 30
FEAMGAEFE N B S AT 1Y L #8145 T SR
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Table 5. Comparison of endpoint events in patients with
different degrees of stenosis (% )
SIT IR F- SIT 57K F

205 2
R (n=244) (n=245) X P
T A 5 4(1.64) 23(9.39) 32.335  0.024
NSRS 2(0.82) 13(5.31) 18.433 <0.001
BT 0(0) 4(1.63) 4.931 0.026
3 it i

S I A A e — R DL A 2 R,
FUA 8 R % e B8R R B R R AT 45 R
Hor ok TARK AR, 1907 ke ot 4 A< v ) DG g 7
TR 25 Fh AR B2 1 150 57 2 Jik ok 6 Ae £ )
Je—T R CHEZN HbR, 3Kk AR AL —Fh
LA DAL AE P s R Bl A B BRI 1A R ) 18 P 4%
REVERR S  BOE REAS O A8 S R P s
AFUNE 8 B Bl M el A, HE R A RN v S B 2 A
SEIE AN 9 RE R T 2 2 A AR, NEU A2
1% el = (O S i U A VIl sl = 1 U )
40% ~70% ,NEU ZiE ) M N T, X —id B 5
Sl R AL (0 ke B A b R G, B & 9 e B Y
Bahn, NEU 7RIS BT R, 51 & A AN R
A6, MR35 5 240 e 1) 960 0K 40 B 3 £k, I e 2008
BBEER T S B s RERE AL B Il 4 Hh B, NEU
T 3 fioh 2 00 SV UL 200 e F 28 A RN B T 3 T o )
LTI ST R, S BB B AN B o i AL
B FEPLAR I T R G SN, LYM & 5 3% %
HEE . #5 LYM SEREZERR M5 A BT X1, vl 4590
SR S kR RERE AL . REAEAIFGT R MK LYM 314K
SRR B IR G s A TS bR B, 13
kot FERE AL BESR (RS 4 | & 8 5 A% 7 A ], PLT
RYEL CHAER ,© 5 N B 40 4s & I o3 W & 1
AR TS5 ARG P A% AN B, 5 A% A0 i 5 4 B N R
FIEFF oAk R B A L, 5 3h 3h koo A B AR 1 aE
2 IF L, Bk 2 5 R AN M AN I R 1, AT
fil ZAEIA PLT PR AR ik — 3 72 0] UG AN
R B A 12 1 A B 1) ot AR ) i 5 AR X 3
Fh AR MR AL RO A A B AR bR B S, i T
WK 5 TSR, R R 2 T 21
FFF5E RN, AR 4 T B — B4 P 40 B S R T 4, 1% A
AT LU 4 T b PP Ak I A SR RN AR AE S

ZL WG AR SIT 7R Lo 1 1178 9 99 v B 1A A
(B, — 90 13 929 24 TR b ReE Lo 119 Hh 22 4 N
BETTZ 8 AE AT HEPEAF L, Z2 I Cox [1IH 4347
RIL, B KT SIT 24 i 2B g A v 20 et R 30 ik
ZEAIE M X3 T Zhang 45 X 131 BIAETE
T KBEH A ALS B35 FEAT 05T, SR F 30 50 JhkoRE 75
PEAG AR BETE T, K 8 35 73y B2 BREHR2H N ) 4
BEHLL | Logistic [IHZHT 7R , & SIT /K42 &) $i Bt
By ph sz fER 2, Keskin 451" %t 732 4 #2232 30
KSR E AR RSB KR A - i oE 8RS
TRV 1) BB AR A I S0 1) R K 0 i v ) A0 g 7 v
S & N ERIN (IR L e e SO = VNI | D0
2 BBk SO ARE AR B ke 5 e 2 B &
A bR T I e R A T AR B 0 0 A B
Candemir %' X} 669 11|17 76 IR 2 ik 5 52 1Y) 8 3 3k
175347, B Syntax PEA A 5 4R 20 Jikooks A s A %) 7™
RS, Logistic [MIA%5 5 7R SIT 2 5 FE B 28 1 il
SE WP T, $E 7R SIT 8 A% F i) it R 29y Jok ofs A i Ak
R FARBFSER IR SI KPS gl kot A i
AR B VIR OC , SR, B/ DA W52 v B ST A1 it
H1 Bl Kok AE AR 1 A5 A Z TR AR DGR 43 #T
AMIEFE S R, i A5 BT £8 35 51 N A1 3 ok ok A At AL
PERRAEZH S K i 25 8 TR RS 41, 5 Il A K A
PN A3 ook B A B 5 4 0G| Spearman AH ¢
3BT R IR SIL K5 5 P A1 3 Jok ok A A A 1 e 7 5
TE ARG, A i I A B PR, A AR RS L R L e
JE IR Hey \hs-CRP 55415 3y koo ¢ £ 16 1
FERASE X SRR RS — 2P L Mhg SR 5 sk
SKRERE AR AR i e 88 UTAH OC | A B 5 v I 5 1
FEFE L8 Fii P 41 2 ik ok A0 A A 10 75 1 O R R ik
NGt B S BT A 55 AR ) S B 25 1)
TG, 7 ik — PRI, it S X
ki AR B S5 5 T PN 1 5 ok ks AR R A 2 A0 7 ) 5 A1
fE,2 % T ROC M4k, 453 W oRr, SIL i AUC &
0.747(95% CI.0. 688 ~0. 797 ,P<0. 001 ) , HfERK W
{2 447. 89, BLHA SITAE A — il 37 iy B 245, B
A—E MM A, AR SIT K5 fii N SR 3
POk R R A e A8 ™ o AR B YOG R AT TR, 2
K2 Logistic [FUH 434/ 45 5 s SIT 7K ~F- 8 1= 19 A8
BT ™, H Spearman AH5¢#T E s SII
IK-55 751 P9 A1 3 ikt e A Ak P e s 1 R R OE A
XK BRI T SIL KA Bl T fii 9 21 31 Jik ok
Bl A P e 2 ™ R B 118 M R Ay 5 R B X PR 4
i, ARIERIGTT . AN, SIT =K 7 B B &
PR AEFE NN RS SR T 1 L3 385 T SITAIRK -
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