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Study on the Relationship between Serum CyPA, sCLU, HO-1 and Brain
Injury after Neonatal Asphyxia Resuscitation*
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ABSTRACT Objective: To investigate the relationship between serum cyclophilin A (CyPA), clusterin (sCLU), heme oxygenase-1
(HO-1) and brain injury after neonatal asphyxia resuscitation. Methods: 172 asphyxiated neonates who were admitted to Minda Hospital
Affiliated to Hubei Minzu University from June 2020 to March 2023 were selected, patients were divided into brain injury group (80 cases)
and non-brain injury group (92 cases) according to whether brain injury occurred after resuscitation, the levels of serum CyPA, sCLU and
HO-1 were detected and compared between two groups before resuscitation. The influencing factors of brain injury after neonatal
asphyxia resuscitation were analyzed by multivariate Logistic regression, the value of serum CyPA, sCLU and HO-1 in predicting brain
injury after neonatal asphyxia resuscitation were analyzed by receiver operating characteristic (ROC) curve. Results: The levels of serum
CyPA, sCLU and HO-1 in brain injury group were higher than those in non-brain injury group (P<0.05). Placental abruption, maternal
pregnancy-induced hypertension, severe asphyxia, high level of CyPA, high level of sCLU and high level of HO-1 were risk factors for
brain injury after neonatal asphyxia resuscitation (P<0.05). The area under the curve of serum CyPA, sCLU and HO-1 in predicting brain
injury after neonatal asphyxia resuscitation was 0.797, 0.832 and 0.779 respectively. The area under the curve of combined prediction
was 0.941, which was higher than that of each index alone. Conclusion: The risk factors for brain injury after neonatal asphyxia resuscita-
tion include placental abruption, maternal pregnancy-induced hypertension, severe asphyxia, increased CyPA, increased sCLU, and
increased HO-1, combine detection of serum CyPA, sCLU and HO-1 has a high predictive value for brain injury after neonatal asphyxia
resuscitation.
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Table 1 Comparison of serum CyPA, sCLU and HO-1 levels between brain injury group and non-brain injury group(xt s)

Groups n CyPA(ng/L) sCLU(ng/mL) HO-1(pg/mL)
Brain injury group 80 5.96+ 1.32 0.69+ 0.21 103.65+ 15.47
Non-brain injury group 92 4.15¢ 1.14 0.21+ 0.06 75.19+ 8.19
t value 9.650 20.970 15.349
P value <<0.001 <<0.001 <<0.001
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Table 2 Univariate analysis of brain injury after neonatal asphyxia resuscitation

Projects Brain injury group Non-brain injury tx? value Palue
(n=80) group(n=92)
Gestational age (weeks, x% s) 35.12¢ 1.01 38.02+ 2.11 -11.233 <0.001
Gender [n(%)]
Male 43(53.75) 51(55.43) 0.049 0.825
Female 37(46.25) 41(44.57)
Birth weight(kg, vt s) 2.92+ 0.10 3.11% 0.13 -10.621 <<0.001
Abnormality of umbilial cord [n(%)] 7.056 0.008
Yes 27(33.75) 15(16.30)
No 53(66.25) 77(83.70)
Placental abruption [n(%)]
Yes 13(16.25) 6(6.52) 4.121 0.042
No 67(83.75) 86(93.48)
Placental front [n(%)]
Yes 9(11.25) 7(7.61) 0.672 0412
No 71(88.75) 85(92.39)
Premature rupture of fetal membranes [n(%)]
Yes 25(31.25) 23(25.00) 0.831 0.362
No 55(68.75) 69(75.00)
Sheep water pollution [n(%)] 5.019 0.025
Yes 14(17.50) 6(6.52)
No 66(82.50) 86(93.48)
Abnormal fetal heart [n(%)]
Yes 12(15.00) 5(5.43) 4.396 0.036
No 68(85.00) 87(94.57)
Maternal pregnancy-induced hypertension [n(%)]
Yes 16(20.00) 7(7.61) 5.672 0.017
No 64(80.00) 85(92.39)
Maternal age (years) 33.16% 2.35 32.75% 1.69 1.325 0.187
Anemia in pregnancy [n(%)]
Yes 9(11.25) 4(7.50) 2918 0.088
No 71(88.75) 88(92.50)
Gestational diabetes mellitus [n(%)]
Yes 14(17.50) 13(14.13) 0.367 0.545
No 66(82.50) 79(85.87)
Past stillbirth and stillbirth history [n(%)]
Yes 2(2.50) 0(0.00) 2.327 0.127
No 78(97.50) 92(100.00)
Severity of asphyxia[n(%)] 13.235 <<0.001
Mild asphyxia 47(58.75) 77(83.70)

Severe asphyxia 33(41.25) 15(16.30)
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Table 3 Multivariate analysis of brain injury after neonatal asphyxia resuscitation

Variable B SE Wald ? OR(95%C1) P value
Constant 9.132 2.859 10.202 - <<0.001
Placental abruption 1.330 0.425 9.793 3.781(1.644~8.697) <<0.001
Maternal pregnancy-induced

hypertension 1.152 0.346 11.085 3.165(1.606~6.235) <<0.001
Severe asphyxia 1.258 0.361 6.749 3.517(1.728~7.942) <0.001
CyPA 0.715 0.301 5.642 2.044(1.133~3.688) 0.003

sCLU 0.532 0.243 4.793 1.702(1.057~2.741) 0.015

HO-1 0.609 0.257 5.615 1.839(1.111~3.043) 0.006

2.4 Mi%F CyPA.sCLUHO-1 MiMFFEIILZEBRERE X E MR
HHINE

1L CyPA sCLU HO-1 Fi T A= JL 2 B2 5 A AR it
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Table 4 Value of serum CyPA, sCLU and HO-1 in predicting brain injury after neonatal asphyxia resuscitation

Indexs Area under curve(95%CI) Critical value Sensitivity( % ) Specificity (% ) Youden index
CyPA 0.797(0.729~0.855) 521 ng/L 78.78 79.35 0.581
sCLU 0.832(0.767~0.884) 0.48 ng/mL 81.25 81.52 0.628
HO-1 0.779(0.709~0.839 ) 86.91 pg/mL 76.25 83.70 0.600
Unite 0.941(0.895~0.971) - 96.25 90.22 0.865

sensitivity

CyPA
—sCLU

HO-1
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Line of reference
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1 - specificity
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Fig.1 ROC curve of serum CyPA, sCLU and HO-1 in predicting brain

injury after neonatal asphyxia resuscitation
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