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[ Abstract] Objective To investigate the predictive value of serum Netrin-1 (NTN-1) combined with hemorrhage af-
ter thrombolysis (HAT) score for hemorrhagic transformation after thrombolytic therapy in acute cerebral infarction (ACI).
Methods Three hundred and twelve ACI patients who received intravenous thrombolysis treatment in Neurointerventional
Department of Hebei provincial people's hospital from February 2021 to June 2024 were selected. According to the hemor-
rhagic transformation after thrombolytic therapy, the patients were divided into hemorrhagic transformation group and non-
hemorrhagic transformation group. In addition, according to the expression level of serum NTN-1, the patients were divided
into high expression group and low expression group. The general data of all ACI patients were collected and the HAT
score was counted. The expression level of serum NTN-1 was detected by enzyme-linked immunosorbent assay.Results
There was no significant difference in gender, age, smoking history, history of transient ischemic attack, hyperlipidemia, hy-
pertension, body mass index, time from onset to admission, and TOAST classification between hemorrhagic transformation
group and non-hemorrhagic transformation group (P >0.05). The baseline NIHSS score and proportion of diabetes in hemor-
rhagic transformation group were higher than those in non-hemorrhagic transformation group (t/x* =4.168, 4837,P = <0001,
0.028). The HAT score of the hemorrhagic transformation group was higher than that of the non-hemorrhagic transformation
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group, and the serum NTN-1 level was lower than that of the non-hemorrhagic transformation group (t =6.0355.727, all P <

0.001); the hemorrhagic transformation rate of the high expression group was lower than that of the low expression group

(/P =6.318/0.012). Logistic regression analysis showed that higher serum NTN-1 level was a protective factor for hemor-

rhagic transformation after thrombolytic therapy in ACI patients, while higher baseline NIHSS score, diabetes mellitus and
higher HAT score were risk factors[ OR(95% CI) = 0.773(0.629 - 0.949),1.621(1.180 - 2.227),1.775(1.081 - 2.915),2.768(1.330 —
5.761)];The AUC of serum NTN-1, HAT score and the combination of the two in predicting hemorrhagic transformation af-

ter thrombolytic therapy in ACI patients were 0.778,0.786 and 0.884, respectively. The combination of the two was superior to

their respective predictive efficacy (DeLong method was used to compare the differences) (Z =2.063, 1.984, P =0.037, 0.046).

Conclusion The expression level of serum NTN-1 is closely related to the risk of hemorrhagic transformation after throm-

bolytic therapy in ACI patients. Serum NTN-1 combined with HAT score has a high predictive value for hemorrhagic trans-

formation after thrombolytic therapy in ACI patients.
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Tab.1 Comparison of clinical data between hemorrhagic conver-

sion group and non-hemorrhagic conversion group

Teh e fege et

moH (n=271)  (n=d1) X T/PHH
MBI/~ 168/103 25/16 0.016/0.901
AEIE (v x5, %) 59.92+9.31 62.21 +8.54 1.483/0.139
WS [ (% ) ] 139(51.29) 22(53.66) 0.080/0.777

R EHE (& £5,keg/m?) 22.38 £2.81 22.59 £2.36 0.455/0.650

SR ER [ Bl(% )] 41(15.13)  8(19.51)  0.517/0.472
TR g A [ (% ) ] 106(39.11) 17(41.46)  0.082/0.774
R 6% ) ] 151(55.72) 28(68.29) 2.302/0.129
BRI B (% ) ] 85(31.37) 20(48.78)  4.837/0.028

RIGEABER ] (2 +s,h)  3.18+1.03 3.42+0.87 1.417/0.158
FELR NTHSS PF53 (2 +5,57) 16.31 £2.94 18.42 +3.52 4.168/ <0.001

TOAST 43 B[ 11 (% ) ] 2.096/0.718
KBl Ik T b 2 142(52.40) 17(41.46)
oA FE TR 39(14.39)  8(19.51)
/NS ik P ZEH 62(22.88) 10(24.39)
oA 28(10.33)  6(14.63)
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Tab.2  Comparison of HAT scores and serum NTN-1 levels in
ACI patients between the hemorrhagic transformation
group and the non-hemorrhagic transformation group

A 1155 HAT #55 (43) NTN-1(ng/L)
ot i g 271 2.34£0.67 512.38 +51.69

Hh i e Pk AL 41 3.03+0.76 463.26 +47.59

tfH 6.035 5.727

P1E <0.001 <0.001
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Tab.3 Comparison of bleeding conversion rates in ACI patients
with different levels of NTN-1 expression

Il % JCREARMESIPY i SICH A
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Pk} 3.284 2.692 6.318

P1H 0.070 0.101 0.012

&4 Logistic WA R4 T ACI R MG YT IS H il AL iy
fap B %

Tab. 4  Logistic regression equation analysis of risk factors for

bleeding transformation in ACI patients after thrombolytic

therapy

EERR 1) B AR R Wald (6 P fH OR(95% CI)

NIHSS #7437  0.483  0.162 8.889 0.003 1.621(1.180 ~2.227)

Wi IR 0.574 0.253 5.147 0.023 1.775(1.081 ~2.915)

HAT 45 1.018 0.374 7.409 0.006 2.768(1.330 ~5.761)

NTN-1 7 -0.258 0.105 6.038 0.014 0.773(0.629 ~0.949)
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P4 B Bk N 8 fE (Z/P =2.063/0. 037 1. 984/
0.046) ,W3&5 K1,



BEXER ARG 2025 4F 1 %524 %5 1 ] Chin ] Diffic and Compl Cas , January 2025, Vol. 24, No. 1 - 21 -

RS NTN-1 K& HAT W3 BN ACT AR H WA IR 5 H
AL M E A
Tab.5 Comparison of the value of serum NTN-1 and HAT scores

in predicting bleeding transformation in ACI patients after

thrombolytic therapy
T

LAY Cu-off [ AUC  95%CI  fHURE FRRE 4083551
NTN-1 479.44 ng/1. 0.778 0.701 ~0.855 0.878 0.576 0.454
HAT i3 34y 0.786 0.714 ~0.859 0.780 0.760 0.541
—EWL 0.884 0.813 ~0.954 0.829 0.878 0.708

B 1§ NTN-1 f2 HAT PFAMF ACT B 3 3R )7 )5 i
et ROC HhZk
Fig. 1 ROC curve of predicting bleeding transformation in ACI pa-

tients after thrombolytic therapy using serum NTN-1 and

HAT scores
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