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We measured serum biomarkers in neonatal encephalopathy (NE) and examined
their association with prognosis. serum SBDP120, serum SBDP145, and serum ST2 were measured in
neonatal encephalopathy (mild NE, moderate NE, or severe NE) using residual serum within 6 hours
after birth, at day 3, and at day 7. The SBDP120 and SBDP145 did not differ between the groups at
any of the time phases and were not considered to be useful for predicting severity or prognosis in
NE. On the other hand, ST2 values at ages 1 and 2 were higher in infants with cerebral palsy than in

those without cerebral palsy, suggesting that ST2 may be useful as a marker to determine the

severity of NE.
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Table 1. Maternal and neonatal baseline characteristics

aCharacteristics Control Mild NE Moderate NE Severe HIE Pvalue vs Control
(n=10) (n=5) (n=12) (n=6) All Mild Moderate Severe

Mothers
Age, y, median (IQR) 29.0 (24-32) 30.0 (26-31) 245(23-29)  305(27-355) 042 - - -
Gravida, median (IQR) 1(1-3) 1(1-3) 1(1-1) 2(1-2) 0.34 - - -
Parity, median (IQR) 0(0-1.75) 0(0-2) 0(0-0) 0.5(0-1) 0.38 - - -
Nonreassuring fetal status, n (%) 0(0) 2 (40) 8(67) 4(67) <0.001 .29 005 025
Vaginal delivery, n (%) 4 (40) 2 (40) 4(33) 3(50) 0.96 - - -
Emergent cesarean section, n (%) 3(30) 2 (40) 6 (67) 3(50) 0.38 - - -
Neonates
Body weight, g, median (IQR) 2811(2428-3186) 2780(2654-2796) 2927(2534-3306) 2940(2797-3119) 0.68 - - -
Gestational age, week, median (IQR) 38 (37-39.8) 39 (38-39) 39.5(38.8-40.3)  39(37.5-39.8) 0.35 - - -
Male, n (%) 4 (40) 2 (40) 7 (58) 1(17) 0.45 - - -
Apgar score 5, n (%)

1min 0(0) 2 (40) 11 (92) 5(83) <0.001 .29 <.001 004

5min 0(0) 1 (20) 11 (92) 5(83) <0.001 .99 <.001 004

10 min 0(0) 0(0) 3(30) 3(75) 0.007 1 .63 .033
Intubation in delivery room, n (%) 0(0) 1(20) 5(42) 5(83) 0.003 .99 12 .004
Resuscitation a 10 min 0(0) 1(20) 12 (100) 5(83) <0.001 .99 <.001 .004
Blood gas pH, median (IQR) 7.27(7.25-7.33)  7.02(6.98-7.20) 6.97 (6.92-6.98) 6.80 (6.76-6.83) <0.001 .030 .007 <.001
Outborn, n (%) 1(10) 2 (40) 6 (50) 2(33) 0.257 - - -

Comparisons were made using the Kruskal-Wallis test, followed by the Steel-Dwass test or Fisher's exact test with

Bonferroni correction.



Table 2. The complications and characteristics of infants in the hospital

Control Mild HIE Moderate HIE ~ Severe HIE

Complications and Characteristics (n=10) (n=5) (n=12) (n=6) Pvalue

Neurosensory impairments, n (%) 0(0) 1(20) 1(17) 3 (50) 0.052
Feeding disorder 0(0) 0(0) 0(0) 2(33) 0.026
Seizure requiring anticonvulsants 0(0) 0(0) 1(17) 3 (50) 0.019
Hearing disorder 0(0) 1(20) 0(0) 2 (33) 0.042
Cerebral palsy 0(0) 0(0) 0(0) 3(50) 0.002
Hypothermia, n (%) 0(0) 0(0) 12 (100) 5 (83) <.001
Oxygen inhalation, n (%) 3(30) 2 (40) 7 (58) 6 (100) 0.053
Mechanical ventilation, n (%) 0(0) 1 (20) 12 (100) 6 (100) <.001
Severe complications, n (%) 0(0) 0(0) 1(8) 2 (33) 0.237
PPHN 0(0) 0(0) 1(8) 1(17) 0.533
DIC 0(0) 0(0) 0(0) 1(17) 0.212
Sepsis 0(0) 0(0) 0(0) 0(0) 1
hospitalization length, days, median (IQR) 10.5(9.3-13.5) 11 (10-22)  21(18.0-30.0) 32.5(23.3-41.0) <.001
oxygen inhalation length, days, median (IQR) 0(0-0.8) 0(0-1.0) 5(0-5.3) 6 (5.3-9.0) 0.0024
mechanical ventilation days, median (IQR) 0(0-0) 0 (0-0) 6(5.0-6.3) 10.5(6.3-14.8) <.001
Days to full feeding, median (IQR) 4(3.3-4.8) 3(30-50)0 9.5(7.8-10.0) 105 (10.0-11.0) <.001

Full feeding means enteral feeding >100 ml/kg/day. The Kruskal-Wallis test were used for comparisons among 4 groups



Hypoxic critena
* 10-minute Apgar score =5
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Figure 1. Recruitment and classification of infants.
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Figure 2. Time-course changes of the sST2 kevels in Control and Mild to Severe HIE infants.

$ST2 levels markedly mcreased i moderate and severe HIE groups on day 1-2. and retum 10 the basal Jevel
at 6-8 days. Circles denote samples with extremely high levels. Comparisons were made using Kruskal-
Wallis test, followed by the Steel-Dwass test.
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Figure 3. The serum jon of sST2m with HIE who had no paralysis (white boxes)and

had Cerebral palsy (gray boxes)are plotted over the 8 days sampling period. sST2 levels significantly
increased in the group who had Cerebral palsy on day 1-2. Circles denote samples with extremely high
Revels. Comparisons were made using Kruskal-Wallis test, folowed by the Steel-Dwass test.







