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Changes inserum CK-BB,ET-1,and ADM levels in neonatal hypoxic-ischemic encephalopathy and
the relationship with neonatal behavioral neurological assessment scores
ZHANG Min' , YANG Li' , WANG Wenxiu®
(1.Department of Neonatology ,Tongzhou District Maternal and Child Health Care Hospital .Beijing 101100,China ;
2.Department of General Pediatrics , Tongzhou District Maternal and Child Health Care Hospital .Beijing 101100,China)

[Abstract] Objective To investigate the changes in serum creatine kinase brain isoenzyme (CK-BB), endothelin-1 (ET-1), and
adrenomedullin (ADM) levels in neonates with hypoxic-ischemic encephalopathy (NHIE) . and their relationship with neonatal
behavioral neurological assessment (NBNA) scores. Methods A total of 96 neonates with NHIE admitted to Tongzhou District
Maternal and Child Health Hospital,Beijing,from January 2019 to December 2023 were enrolled in the NHIE group,along with 50
healthy neonates as the control group.Serum CK-BB,ET-1,ADM levels and NBNA scores were compared between the two groups.
According to the NHIE diagnosis and treatment guidelines, patients in the NHIE group were classified into mild (n=34) , moderate
(n=40) ,and severe (n=22) subgroups.and differences in the above indicators were compared among these subgroups.Spearman
correlation analysis was used to assess the relationships between CK-BB, ET-1, ADM and neurobehavioral development. Results
Serum levels of CK-BB,ET-1,and ADM in the NHIE group were significantly higher than those in the healthy group,while NBNA
scores (both in individual domains and total score) were significantly lower (1 =11.776-40.361, P <C0.05).In NHIE subgroups, the
severe group showed significantly higher levels of CK-BB, ET-1,and ADM, and lower NBNA scores compared to the mild and
moderate groups (F=159,459-164.311, P <C0.05).NHIE infants with abnormal NBNA scores had significantly higher CK-BB, ET-
1.and ADM levels compared to those with normal scores (t=8.539-14.406, P <C0.05).Spearman analysis showed that serum CK-
BB,ET-1,and ADM levels were negatively correlated with NBNA scores (r = —0.799, —0.816 and — 0.837, respectively, P <<

0.05). Conclusion Serum CK-BB,ET-1,and ADM are highly expressed in neonates with NHIE and are negatively correlated with
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NBNA scores.Elevated levels of these markers suggest poorer neurobehavioral development and may serve as important biomarkers

for predicting neurodevelopmental outcomes in clinical practice.

[Key words | neonatal hypoxic-ischemic encephalopathy;creatine kinase BB isoenzyme; endotoxin-1; adrenomedullin; neurobehavioral

development;correlation
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2.1 NHIE AR K4 CK-BB.ET-1.ADM 7K
F NBNA 4 b3

NHIE 4 1 7% CK-BB.ET-1,ADM /K35 F
@ B2, NBNA -4k B2 7753 K S 53 A T B 4, 22
FAG R HA T 11,776 ~ 40,361 Z ],
P<0.05), % 1.5& 2,

%1 NHIEAFR#EEH CK-BB.ET-1,ADM K F L (x =5
Table 1 Comparison of CK-BB,ET-1 and ADM levels between NHIE group and healthy group (x +=s)
245 1% CK-BB(U/L) ET-1(pg/mL) ADM(ng/L)
NHIE 2 96 18.66+1.58 213.524+45.63 165.34+21.45
fit B 41 50 7.68+1.52 36.89+10.68 108.16+£15.27
t 40.361 26.948 16.755
P <20.001 <20.001 <20.001
%*2 NHIEARERE NBNATSLEE(x L)
Table 2 Comparison of NBNA scores between NHIE group and healthy group (x £ s)
NBNA(43)

21 5 Bil% — - - PR -

b G wsh ik 0 F Mk Iy — R Thne By
NHIE 2 96 5.03+0.38 6.36+0.59 6.58+0.63 5.16+0.34 9.68+0.74 32.83+1.42
f B 41 50 5.6840.12 7.76+0.11 7.8240.08 5.7940.11 11.89+0.10 39.214+0.26
t 11.776 16.603 13.837 12.741 20.984 31.496
P <20.001 <20.001 <20.001 <20.001 <20.001 <20.001

2.2 7A@ I K % B NHIE &)L CK-BB,ET-1,
ADM 7k F & NBNA ¥4 bk 2

AN PR 43 NHIE £ L CK-BB.ET-1,ADM
JKF-Je NBNA PF4r b, 2R B AR E L, W
Wb W8 EE4H CK-BB.ET-1.ADM K ¥E# & T

B EE 4, NBNA PF 50 ik T &2 b B4l (F fH A
59.459~164.311 Z 8], P<C0.05) , WL 3,
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TEAY 534 41 (n=143) 5 NBNA $E4F IE % 4 (n=53),
NBNA $¥ 43 5 % ¢4 CK-BB,ET-1,ADM /% F ¥ 5

F NBNA P IEWH, 2ZRAFITEE XL ENTF
8.539~14.406 Z[a] , P<(0.05), W3 4,

%3 AEIGKSE NHIE £JL CK-BB.ET-1.ADM 7K NBNA #4 bb B (x £5)
Table 3 Comparison of CK-BB,ET-1, ADM and NBNA scores in children with with different clinical grading of NHIE (x £ s)

20 450 15 %% CK-BB(U/L) ET-1(pg/mL) ADM(ng/L) NBNA #4543 (43)
Cigieil 22 28.79+4.38 296.78+45.53 189.79+126.38 28.4140.94
4l 40 21.68+4.03" 245.63442.35* 161.36+£25.14* 30.5241.21%
BREA 34 10.4543.22* 173.45+37.64* 120.87+20.33* 32.874+1.27%
F 164.311 62.772 59.459 98.871

P <0.001 <<0.001 <0.001 <0.001

T SEEAMILERA SR,

x4 FRMETHREBR NHIE BJL CK-BB.ET-1.ADM K FE LB (x +5)
Table 4 Comparison of CK-BB,ET-1 and ADM levels in NHIE children with different neurobehavioral development (x £ s)

21 53 %% CK-BB(U/L) ET-1(pg/mL) ADM(ng/L)
NBNA 1755 5% 41 43 27.63+4.26 283.45+42.37 182.64+24.37
NBNA 45 % 41 53 15.6943.85 215.67435.41 138.93+21.33
¢ 14.406 8.539 9.366
P <0.001 <0.001 <0.001
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ARBEWHEXES
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G 598 —0.799, —0.816, —0.837, P<C0.05), i,
%5,

%5 NHIE £JL CK-BB.ET-1.ADM 5
WRAT AR B W XM
Table 5 Correlation between CK-BB,ET-1,ADM and

neurobehavioral development in NHIE children

NBNA
o
r P
CK-BB —0.799 <0.001
ET-1 —0.816 <0.001
ADM —0.837 <0.001
A) A
3 itie
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