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[ Abstract] Objective To explore the predictive value of Nerve Injury-induced Protein-1 (NINJ1) for the first-pass
effect in patients with acute ischemic stroke (AIS). Methods A total of 104 AIS patients who underwent mechanical throm-
bectomy in the Neurology Department of Liaoyang Central Hospital from January 2024 and December 2024 were enrolled in
the AIS group, another 30 health check-up participants who underwent physical examination in our hospital during the same
period were selected as the healthy control group. AIS patients were divided into pass subgroups (32 cases) and non-pass
subgroups (72 cases) based on whether first-pass effect was achieved. Clinical and surgical data were collected, and serum
NINJ1 levels were measured using ELISA. Pearson correlation analysis was performed to assess the association between
serum NINJ1 levels and clinical parameters in AIS patients. Multivariate logistic regression analysis was used to identify
factors influencing the first-pass effect in AIS patients. Receiver operating characteristic (ROC) curve analysis was conducted
to evaluate the predictive value of clinical indicators for the first-pass effect. Results Serum NINJ1 levels were significantly
higher in the AIS group compared to the healthy control group ( #P=6.999/<0.001). The pass subgroups exhibited lower age,
National Institutes of Health Stroke Scale (NIHSS) scores, and serum NINJ1 levels, but higher clot burden scores (CBS) com-
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pared to the non-pass subgroups ( #/P=2.865/0.005, 2.703/0.008, 5.608/<0.001, 6.194/<0.001). Pearson correlation analysis
showed that serum NINJ1 levels positively correlated with NIHSS scores ( /P =0.364/0.012) and negatively with CBS

(1/P=-0.452/<0.001). Multivariate Logistic regression analysis showed that low age, low NIHSS score and low serum NINJ1
level were protective factors for AIS patients' first-pass effect [ OR(95% CI)=0.807 (0.660-0.985),0.751 (0.585-0.966),
0.628 (0.414-0.954)], while low CBS score was a risk factor| OR(95% CI)=2.179 (1.155-4.113)]. The CBS scores and ser-
um NINIJI level had high predictive value for first-pass effect, with areas under the curve (AUC) of 0.772 and 0.763, respec-
tively. Combining CBS score and serum NINJ1 level further improved the AUC to 0.899 (Z£=2.170,2.412, P =0.030,

0.016). Conclusion NINJ1 is abnormally high expression in the serum of AIS patients, and its expression level is closely re-

lated to whether the patients can obtain the first-pass effect. Serum NINJ1 has high application value in predicting the first-

pass effect.
[ Key words)

AP Bk I P %G 25 T (acute ischemic stroke, AIS)
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ok A FAIL A EBUAS:  JHG e AL A BBORS EL A B 1 B[]
w5 K 4 ] JE R ALS LA B B IR A T K
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( nerve injury-induced protein-1, NINJ1 ) J&—F #5719
TR, REAEIE B0 ks BE AT AL 10 & A & e, i 7K
NINJ1 /& AIS BE TR AR GR N ET | AR5
A3AT T IR NINJT ZKSEXF AIS 35 1 UG o 800 Y
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1.1 IRPR%ERE BEHL 2024 4F 1—12 AL FHH Ho0
B 2 R THLIBURR RIGYT I AIS H3 104 BiIghA
AIS 41,55 59 4], % 45 17, 4F- 4% 55~ 75(65.28+8.02)
% KRS 18.52~25.89(22.18+1.59) kg/m*, 1
B[ 300 15 B Akt e A A 2 30 9V M fd BE X BR 4, 5B 16
), 2 14 B, AR08 56 ~73(64.73+£6.52) % KT =455
18.73~25.68(22.05+1.35) kg/m*, 2 4115 AE#Y A
R A 25 R TG E R L (P>0.05) , A T H
Pk AW 2 B B AR B 22 51 234t #E (202401005) , 52
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1.3.1 I RGBSR A HE PR AR IS R T & AR
SRR A S AR AT TR M R BE AL AR |
2 [ [ 37 A WF 5% B 4F it 3% (National Institute of
Health stroke scale, NIHSS) T 43 Il & 4] 2€ v & .
TOAST 43#4 K9 8 TF- A} ] AU EORE 2 A | i A4 £
11743 ( clot burden score , CBS) AR Rif & 15 12 52 i Tk 175
BIRIT (BHERTT) %5

1.3.2 IfiL3E NINJT KA . Fily ORI 9 Xk 52 2 R I
Jik I 3 ml, B0 B B2 13, >R A ELISA 3857 & (%
T RUEY TARMESE B A PR |, 485 KLO11-30520)
600 1L 37 B NINJ 1 /K

1.3.3 U 8500 A E R e« ALS BB A7 AL B RS
ARIGTT, B U J I 378 A7 00 A e, P A A 43
GL(TICL) Ry 3 Gk 2b 9, W] 58 R AE7E B Ul i 3%
N, A5 TICT AR R iR bRifE | 75 22 Ui 5k
B At 71 A SKICHE it D0 B A SR AN AR AE B UGE S 8K
7O AR T AEAE T UG R ATS R E A
JH A 2H 32 5 A E a2 72

1.4 Giib2erik RAH SPSS 23.0 B xSt b f 148
T, fFEIESAMITH R xes 8,2 4
(] PR B ST FEAS ¢ 4G 50 5 THRRC0E R LU AR B0H 1k
He (%) Ferm , 4HIR] FE R FH X2 K256 5 Pearson A ¢ 2 %)
AYHT AIS FRE ML NINJ1 7K 5511 RFE B (1 M 56
ZINE Logistic [BIA50Hr AIS H & 776 B UGHE 13 300
IFEIR R 2R 5 5208 TAEFRAE (ROC) 253 Hr i K45
Bt AIS FF AR 1 UGE 1L 200 () S04 B, P<0.05
RESRBEIFEX,

2 & B

2.1 2 4Ly NINJ1 K EE Iii NINJT ZKF- AIS
20709 (163.52+30.81) pe/ L, i THEREXS IRZH Y (121.43+
21.47) pg/L, 27 A G L (1/P=6.999/<0.001) ,
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2.2 2 WAIGR R MG NINJ1 K Heds 2
PR AT A5 HR WA SR BB e i s B A
WE PR LA | i B IE L ] &7 5K W4 | Bl AL I
B ML A ZE AL B TOAST 43 B % 21 F- A it a] Bl
PRI HY BT W45 i, 22 e e ge it 0
SL(P>0.05) ;38 WAHAERS NIHSS $F43 M i i NINJ1
ACEER T R 8 5 4, CBS ¥ 43 v T K i i W41
(P<0.01) , W51,

2.3 ML NINJ1 3R 3K 5 0 R 38 45 19 48 5GP 53 B
Pearson AHICEZ AT B | AIS HE LV NINJ1 /K5
NIHSS 43 5 A2 (/P =0.364/0.012) , 5 CBS ¥
IR (r/P =-0.452/<0.001 ) , 5 H A R 48 bR
ToHIRAHNE(P>0.05) .

2.4 ZHFE Logistic MIIH/4T AIS B35 778 B GH 1
ROV R DL ALS B B VG S 5500 oy PRI AR o
(FAE=1,MFEE=0), L LRE5 R P<0.05 W H
HAS R P T2 &R Logistic [M1A20HT, 45 58 R L AF IR
/N NTHSS PEAMIG ML NINJ1 KA ATS BB A7 15
T UGHE RN AR R T CBS PRI AR R 3=

(P<0.05), L% 2,

F2 ZWNE Logistic MIFASMHT ALS fEFE F7AE 1 YR 13 5008 19
AT Sl

Tab.2 Multivariate Logistic regression analysis of factors influen-

cing the first pass effect in AIS patients

Ly B SE{i Waldfi P8 ORMH  95%CI
AR/ -0.215 0.102 4.443  0.035 0.807 0.660~0.985
NIHSS WM -0.286 0.128 4.992  0.025 0.751 0.585~0.966
CBS 4% 0.779 0.324 5.781  0.016 2.179 1.155~4.113
NINJ1 1% -0.465 0.213 4.766  0.029 0.628 0.414~0.954
2.5 IERTEFRXT ALS F8 5 A7 76 1 UG 8 500 1) Tl

W 2 H4F R NTHSS $F4 CBS 43 IfiL 7 NINJ1
FRFFI0I ATS f8 3 AAAE 1 UGHE LU 1) ROC 4k, IF
IR M T AL (AUC) , 255 7R . A% NIHSS 11
43 (CBS P43 ML NINJT ZKSE3000 AIS £ 777 B IR
AL B AUC (95% CI) 43 512 0.663 (0. 544 ~
0.781) .0.687(0.587 ~0.788) .0.772(0.674 ~0.870) .
0.763(0.667~0.859) , HJ5 —FH B A J5 nl ¥ AUC HE—
AT E 0.899, ZHEA LT CBS W45 L NINJ1
& [ S I A RE (Z/P=2.170/0.030 ,2.412/0.016) ,
3 K1,

F 1 B VAHAAE T ALS B G R ORI NINJ1 K- A
Tab.1 Comparison of clinical data and serum NINJ1 levels between AIS patients in subgroups and those who did not pass subgroups
moH Wit WA (n=32) KiiF WL (n=72) X2/t 18 Pl
P (%) ] 5 18(56.25) 41(56.94) 0.004 0.947
s 14(43.75) 31(43.06)
(%) 62.04+7.03 66.72+7.96 2.865 0.005
M (w5, kg) 68.52+11.58 69.85+12.41 0.515 0.608
TS (x£s, kg/m?) 22.02+1.43 22.25+1.57 0.708 0.480
W AR (%) ] 15(46.88) 30(41.67) 0.245 0.621
IR (%) ] 18(56.25) 48(66.67) 1.037 0.309
IR [ (%) ] 10(31.25) 21(29.17) 0.046 0.830
IR MAE [ (%) ] 8(25.00) 15(20.83) 0.223 0.637
#F9K K (2:£5, mmHg) 86.34+8.36 87.12+9.35 0.405 0.686
Wi & (x+s ,mmHg) 136.02+10.12 138.63+11.35 1.118 0.266
FEHLIALAE (Z+s , mmol /L) 6.64+2.33 6.41+2.56 0.434 0.665
NIHSS P53 (#+s,57) 13.43+3.69 16.52+5.97 2.703 0.008
135 A e [ 91 % ) ] Sk 13(40.63) 24(33.33) 0.514 0.473
PN R RESIT 19(59.38) 48(66.67)
TOAST 4381 B (%) ] KB IR RE AL Y 17(53.13) 40(55.56) 0.075 0.963
LR FE TR 12(37.50) 25(34.72)
HoAth 3(9.38) 7(9.72)
KN T ARBIA] (2+s, min) 318.65+53.64 335.75+63.15 1.332 0.186
HUBIAS SS9 (% ) ] JIIREEiL 12(37.50) 32(44.44) 0.438 0.508
SRR 20(62.50) 40(55.56)
CBS W47 (2+s,41) 7.22+1.38 5.33+1.46 6.194 <0.001
MREIRIT [ H1(%) ] 10(31.25) 15(20.83) 1.316 0.251
NINJ1(x+s, wg/L) 139.47+26.97 174.21+30.06 5.608 <0.001
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Tab.3 The predictive value of CBS score and serum NINJ1 level
for the first pass effect in AIS patients

e
$e 8
0.750 0.694 0.444
0.688 0.764 0.452
0.813 0.903 0.716

EI 7 BURJE e

CBS iP5 64 0.772  0.674~0.870
NINJI ~ 159.84 ug/L 0.763  0.667~0.859
THBA 0.899 0.842~0.956

cut-off fH  AUC 95%CI

B RIS ARIN ALS B A7 AR B YGH I 9 ROC HZE
Fig.1 ROC curve of clinical indicators predicting the presence of

first pass effect in AIS patients
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RN T AN Y ik 9q22 , HAT 15 200 Jia 85 B A1 2
M2 A EAEY R, RIEM &g i s S KE
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ALS FB A B e it | Sl 401 0 LA B 5 AT I A8 1Y) 3 ZE A
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HORAF T UG RN P 2 T — T, A
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