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[ Abstract] Objective To explore and analyze the relationship between serum levels of glucose-6-phosphate dehy-
drogenase (GOPD) and insulin-like growth factor-1 (IGF-1) with the severity of disease and hearing loss in neonates with hy-
perbilirubinemia. Methods Clinical data of 102 newborns with high bilirubin admitted to Department of Pediatric Medicine,
Xinzhou District People's Hospital from December 2022 to December 2023 were collected and assigned into mild group (n=
41), moderate group (n=33), and severe group (1 =28) based on the severity of their condition. Serum G6PD and IGF-1 lev-
els were detected using ELISA, the general clinical data of the children were collected, receiver operating characteristic
(ROC) curve was plotted to analyze the diagnostic value of G6PD and IGF-1 in assessing the degree of hearing loss of the
patient's condition, Logistic was applied to analyze the factors influencing the degree of hearing loss in children, Pearson
method was applied to analyze the correlation between serum GOPD, IGF-1 levels, bilirubin level, and hearing thresholds in
children. Results The levels of GOPD and IGF-1 in the moderate and severe groups were obviously lower than those in the
mild group (F/P=51881/ <0001,42334/ <0001); the serum G6PD and IGF-1 levels of children in the moderate and severe sub-
groups were obviously lower than those in the mild subgroup (F/P=26.243/ < 0.001, 22.454/ < 0.001), GoPD and IGF-1 were
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negatively correlated with bilirubin level and hearing thresholds in children (GOPD:r/P= -0421/ <0001, —0405/ <0001, IGF-1:
/P= -0437/ <0001, —0422/ <0001); the AUC of serum GoPD, IGF-1, and their combination in the diagnosis of the degree
of hearing loss of disease was 0.780, 0.800, and 0.884, respectively, the combined diagnosis was obviously better than the in-
dividual diagnosis of GoPD and IGF-1 (Z=2905, 2.109, P=0.004, 0.035); Bilirubin and UCB were independent risk factors for
the degree of hearing impairment in children [ OR©5% CI)=12354 (1.111 —1.650), 1.157 (1.022 —1.309)], and G6PD and IGF-1
were independent protective factors for the degree of hearing impairment in children [ OR(95% CI)=0.864(0.773 — 0.966),

0.864(0.773 - 0.966) ].Conclusion

In newboms with hyperbilirubinemia, serum levels of G6PD and IGF-1 obviously de-

crease with the degree of hearing loss of disease, and both have auxiliary diagnostic value for the severity of disease, which

are influencing factors for the degree of hearing loss in children.
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Tab.1 Comparison of clinical data between mild and moderate/

severe hyperbilirubinemia patients

WA (%iifﬁ) qz:%é%ﬁ vy i PIA
MR BI(%)] 5B 21(44.68) 33(70.21)  0.091 0.763
4 20(48.78) 28(68.29)

Mk (x 25, J8) 36.74+£3.70  36.25+3.68 0.658 0.512
Hid(x xs,d) 4.42+0.47  4.31+0.44 1.204 0.231
TB(x +s,umol/L)  237.65 £15.95 325.64 +33.54 15.634 <0.001
BUN(x s,mmol/L)  2.30+0.25  2.47+0.26 3.288 0.001
SCr(x +s,pmol/L)  46.32+4.89  59.65+6.32 11.399 <0.001
ALT(x =s,U/L) 52.42+£5.47  75.32+7.65 16.526 <0.001
AST(x £5,g/L) 43.21 £4.58 52.64+5.86 8.672 <0.001

UCB(x +s,pumol/L) 217.36 +13.98 304.98 +31.51 16.713 <0.001
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Uit EERIIZ M, P <0.05 N2ZERASH¥E X,
2 # B

2.1 ASTH) I 2 B i IR 4 2K i AE 22 JL G6PD  IGF-1
HKFE #BILIMYE GOPD IGF-1 /K FARRELH > HiE
H > EREH, EF AR EX(P<0.01), %2,

R2 AEEHRE SO R mAE R )L G6PD IGF-1 /K
Mg (xxs)

R4 M GOPD IGF-1 5 TB /K- KWy 1 {i (¥ 4 XAk
Tab.4 Correlation between serum G6PD, IGF-1, TB levels, and
hearing threshold

. B KT 1 B
D
r i P r i P1{E
G6PD -0.421 <0.001 -0.405 <0.001
1GF-1 -0.437 <0.001 -0.422 <0.001
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Tab.3 Comparison of G6PD and IGF-1 levels in children with hy-

perbilirubinemia of different degrees of hearing impairment

A % G6PD(U/L)  IGF-1(pg/L) Wr/7{E (dB nHL)

BIEWH 27 2.89£0.31  39.84x4.21 36.54 +3.75
BRI 20 2.70+0.29  37.03 £3.86 51.28 +5.39
WFFH 15 2.22+0.24  31.44 +£3.28 73.25 +£7.65
FAl 26.243 22.454 221.317
Pl <0.001 <0.001 <0.001

2.3 I3 G6PD IGF-1 5 TB 7KL K W 7 3 AH )
P £ Pearson 343 HT 45 R R, G6PD  IGF-1 5 & L
1 TB 7K - e Wy B 4 R A& (P <0.01), WL
#4,

1

1

SCr & 0.005 0.027 0.034 0.853 1.005 0.953 ~1.060

ALT 0.129 0.097 1.776  0.183 1.138 0.941 ~1.376

AST & 0.314 0.228 1.898 0.168 1.369 0.876 ~2.140

UCB &  0.146  0.063 5.358 0.021 1.157 1.022 ~1.309

G6PD i -0.146  0.057 6.577 0.010 0.864 0.773 ~0.966
0.

IGF-1 /% -0.282 0.125 5.103  0.024 754 0.590 ~0.963

2.5 ILiE G6PD IGF-1 Xf & LWy J #5405 72 FE 19 12 Wi
Wl 2Hm s GOPD IGF-1 % & LT 3 4 Fe B 1
W ROC i<k, IF it & T A (AUC) , 2521
TR ML G6PD IGF-1 K —F BEA2 W7 LT 144
it BE AUC 435149 0.780 0. 800 .0. 884, —FI4
T4 A PMIZ W E (Z =2.905 2. 109, P =0.004 ,
0.035), %6 K1,
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Tab.6 Diagnostic value of serum G6PD and IGF-1 for the degree
of hearing loss of hyperbilirubinemia in children
AR cu-offfE  AUC  95%CI  URE FRSE AUBIEE
G6PD 2.76 U/L  0.780 0.687 ~0.856 0.803 0.659 0.462

IGF-1 39.07 pg/L 0.800 0.709 ~0.873 0.853 0.634 0.487
HA 0.884 0.806 ~0.939 0.787 0.829 0.616
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B 1 I G6PD IGF-1 X BILVT i i it B2 i ROC £k
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Fig.1 ROC curve analysis of serum G6PD and IGF-1 for diagno-

sing the degree of hearing loss of pediatric disease
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