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Clinical values of serum neuregulin-1 and folic acid for early diagnosis,evaluation of disease

condition and prediction of prognosis of brain injury in extremely preterm infants
JIANG Shuping,ZHU Hongbin, WU Shaojun,ZHANG Ling, YANG Huichan, GAO Caiyun, WEI Xuexu
(Department of Neonatology .Qinhuangdao Municipal Maternal and
Child Health Hospital s Hebei Qinhuangdao 066000 ,China)

[Abstract] Objective To investigate clinical values of serum neuregulin-1 and folic acid for early diagnosis, evaluation of disease
condition and prediction of prognosis of brain injury in extremely preterm infants. Methods A total of 128 extremely preterm infants
who admitted to Qinhuangdao Municipal Maternal and Child Health Hospital, Hebei province from January 2020 to December 2022
were selected as study subjects. 60 extremely preterm infants with brain injury were assigned to study group, and 68 healthy
extremely preterm infants were divided into control group.Glasgow coma scale (GCs) was applied to evaluate degree of brain injury
of extremely preterm infants in the study group,further they were stratified into mild brain injury group (n=23),moderate brain
injury group (n=19) and severe brain injury group (n=18).After treatment, these extremely preterm infants in the study group
were divided into good prognosis group (n=43) and poor prognosis group (n= 17) according to prognoses of the extremely
preterm infants. Enzyme linked immunosorbent assay (ELISA) was applied to detect serum level of neuregulin-1, and
electrochemiluminescence immunoassay (ECLIA) was applied to detect serum level of folic acid.Spearman correlation analysis was

applied to analyze correlation between neuregulin-1 and folic acid,and correlations of the two indexes with severity of brain injury of
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the extremely preterm infants.Receiver operating characteristic (ROC) curve was applied to analyze diagnostic and predictive values
of serum levels of neuregulin-1 and folic acid for early diagnosis and prognosis of the disease. Results The expression levels of serum
neuregulin 1 and folic acid in the study group were lower than those in the control group,and the differences were statistically
significant (t=6.894 and 8.947 respectively, both P<C0.001).The expression levels of neuregulin 1 and folic acid in serum of the
extremely preterm infants in the mild brain injury group, the moderate brain injury group and the severe brain injury group
decreased successively,and the differences were statistically significant (F = 18.051 and 64.521 respectively, both P <0.001).
Spearman correlation analysis showed that the expression levels of neuregulin 1 and folic acid in serum were both negatively
correlated with degree of brain injury (r=—0.624 and —0.539 respectively,both P<C0.05) ,and neuregulin 1 and folic acid were
positively correlated each other (+=0.567,P<C0.05).The expression levels of neuregulin 1 and folic acid in serum of the extremely
preterm infants in the good prognosis group were higher than those in the poor prognosis group, and the differences were
statistically significant (+=8.685 and 9.419 respectively,both P<C0.001).The areas under the curve (AUCs) of serum neuregulin
1.folic acid and combination of the two indexes for diagnosing brain injury of the extremely preterm infants were 0.864,0.821 and
0.934 respectively,indicating that the diagnostic efficacy of the combination of the two indexes was better (Z=2.869 and 3.603
respectively,both P<C0.05).The AUCs of serum neuregulin 1,folic acid and the combination of the two indexes for predicting poor
prognosis of the extremely preterm infants with brain injury were 0.848,0.871 and 0.979 respectively,indicating that the predictive
efficacy of the combination of the two indexes was better (Z=2.616 and 2.688 respectively,both P<C0.05). Conclusion The serum
levels of neuregulin-1 and folic acid of the extremely preterm infants with brain injury descend,and the two indexes are negatively
correlated with degree of brain injury.So,the two indexes have certain diagnostic values for early diagnosis and prediction of poor
prognosis of these extremely preterm infants with brain injury.
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Table 1 Comparison of expression levels of
neuregulin 1 and folic acid in serum between

the study group and the control group (x £ s)

| Bl%  MAWEN 1(pg/mL) MR (ng/mL)
X AR 21 68 21.5944.37 8.15+1.47
WFo 4l 60 16.84+3.26 5.9741.26
¢ 6.894 8.947

P <20.001 <20.001
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Table 2 Comparison of serum expression levels of
neuregulin 1 and folic acid among the mild brain
injury group,the moderate brain injury group and

the severe brain injury group (x £ s)

434 % M EA 1(pg/mL) & (ng/mL)
BEH 23 20.184+4.29 7.984+1.29

R 19 16.5943.68¢ 5.46+1.08%

EEA 18 12.84+3.544 3.9441.04
F 18.051 64.521

p <<0.001 <<0.001
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Table 3 Comparison of expression levels of neuregulin-1
and folic acid in serum between the good prognosis

group and the poor prognosis group (x £s)

e BigL  MAPEEN 1(pg/mL) MR (ng/mL)
T R4l 43 18.26+2.18 7.02+1.48
TR A R4 17 13.2441.51 3.31+1.05
t 8.685 9.419

P <<0.001 <<0.001
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Table 4 Diagnostic values of serum neuregulin-1 and folic acid expressions for brain injury of the extremely preterm infants

K% A AUC HURBE (Y0 FESEE (Y0 95%CI P
AT A 1(pg/mL) 19.26 0.864 90.00 75.00 0.792~0.918 <0.001
2 (ng/mL) 7.17 0.821 83.33 70.59 0.744~0.833 <20.001
BE — 0.934 82.67 88.24 0.876~0.970 <20.001
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Table 5 The predictive values of serum neuregulin-1 and folic acid expressions

for poor prognosis of the extremely premature infants with brain injury

K% W AUC U (V) RSEOD 95%CI P
AT EA 1(pg/mL) 14.96 0.848 76.47 83.72 0.732~0.928 <20.001
2 (ng/mL) 5.62 0.871 94.12 74.42 0.760~0.944 <20.001
i — 0.979 90.12 93.02 0.904~0.995 <0.001
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