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O EHN RO E#HETERERENAENSE . X RIRIE ¥4 N E H QEEG) IF 2 & # & JL 6 & 6t o 1 iR
(HIE) # S 8y, FiE &H 2019 F10 A—2020 5 12 A THILIRKEEFKMEE K EKE7H 67 # HIE &
NWENRFRENZ BNBBIN GRS ANE P EEA  ARAERKE B EEAHAELNH AL 30 Bl 1EH T EA,
A ARINEZEHEARTA FEEFEMLE NSE A EUK aEEGiTF 4, &8 O%.#%.%EE4 HIE £ )L it NSE Kk F
BmTHBEACP<<0.05),%kF% 1 XMk NSE KPR, METHEHBATHELS, QK P . ZF 4 HIEE LS X
BAKR EEGHTFLHARLR(P <<0.05), EEATF o RME, HBAKRE., @mE NSE. % B aEEG iF 2 X # T 48 47 Bk
A3t HIE sy F 37 0ty & T @ R 2 51 2% 0. 995(95% CI 1 0. 986 ~0. 995, P <<0. 05),0. 987(95% CI :0. 970 ~
0.980, P <C0.05),0. 998(95% CI :0.992~0. 999, P <C0. 05), % # £ JL HIE & T M - 1& % &K & 4 5 & 97.00% .
98.30%6.98.90% , 4 5+ JE 2 A 7 95.90%6.89. 60%.98.50% . & £ I M 2 51 28. 11 pg/L.9.50 2, &i® WA
B A A 0 X HIE 69 7 3 F0 0 E 4 % — o 7% NSE KPR % B aEEG ¥ 2 09 Tl 0 8 E % , F ¥t 3% NSE & F 5 ,
HIE £ # &, aEEG ¥ 4 # &, HIE EE# &,
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Abstract: Objective To investigate the value of serum neuron-specific enolase (NSE) and modified am-
plitude integrated electroencephalogram (aEEG) in the early diagnosis of neonatal hypoxic-ischemic encepha-

lopathy (HIE). Methods A total of 67 children with HIE were selected as the research subjects who hospi-
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talized in The Affiliated Hospital of Youjiang Medical University for Nationalities from October 2019 to De-
cember 2020, and the selected children were screened and divided into mild, moderate and severe groups. Thir-
ty neonates born during the same period in the hospital without asphyxia were selected as the control group.
The basic data, serum NSE levels and aEEG scores of the subjects at different times were analyzed.  Results

(D The serum NSE levels of children with HIE in the mild, the moderate and the severe groups were higher
than those in the control group ( P <{0. 05), and the serum NSE level was the highest on the first day after
birth, and then began to decrease gradually. @ The modified aEEG scores of children with HIE in the mild,
moderate and severe groups were significantly different from those in the control group ( P <{0. 05). The
scores of children with HIE in the severe group were the lowest and those in the control group were the high-
est. @The area under the evaluation curve of serum NSE, modified aEEG score and the combination of the two
indexes for HIE prediction was 0. 995 (95% CI :0.986~0.995, P <<0.05), 0.987 (95% CI :0.970~0. 980, P
<C0.05), 0.998 (95% CI :0.992~0.999, P <C0.05) respectively, and the sensitivity of the predictive value for
neonatal HIE was 97.00% ., 98.30%, 98.90%, the specificity was 95.90%, 89.60%, 98.50% , respectively.
The optimal critical values were 28. 11 pg/L and 9. 5 points, respectively. Conclusion The combined detec-
tion of the two indexes has higher early predictive value for HIE than that of single serum NSE level or modi-

fied aEEG score. The higher the early serum NSE level, the more severe the HIE. The lower the aEEG score,

the more severe the HIE.
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e B Az LA H i S H A BT B0 v 4543 5 O B RE BT
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1.2.4 aEEG W 43 KR aEEG W#5r % R
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TERILABEE S 1 RN HRZHIRE T #1417 aEEG £
2L WA ENGEZ T 6 h, 0 s A B TE AT, BHBT R
F 20 KQ 19 i L 30 s 35 8 99 A B 280808 40 B . IR Dk
B 0.5~35 Hz, RELEE 70 pV/em, L X BOE 208
A LA 5 PR T I i 4. MR 4R aEEG 12 b o™
¥ aEEG 1935006 gh 4 o - O 4R I IF 5 4 0 D 3545 L3k
F>10 pV, TR >5 oV Q4R 08 52 5 58 - IR iR
W LR >10 p V. TR <5 w0V QR IE & E R
W PRGOS i R <<10 pV, T ARA<5 uV, 3 Fh
W aEEG Y07 £ A7 50 R 15 20 . 26 308 ¥ R 28 4R 1%
o P R AR AL B JE R . ARPE aEEG R IE

Bl KA TN PE LS B FF aEEG 259200 3 Bl DIE#
aEEG R IF IEH ; QR B 7% aEEG . ik I8 1F & £ A
W EIRIERE S ;QEE T aEEG. IRIFREF
AR IS Bl HR i R R BRI S . B
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1.3 GEitsEors ARG A BE gt it R ] SPSS
26. 0 BAFSEAT A8 A5 A IE A BT R R DL (o £+
)T, ZH A L %A One-way ANOVA Z3#7, dE
IE 2543 A 0 T BERE R A 0 CF Y 434 5~ B g 4y
PO Fow, AR AR 2 80K 5, ok Mann-
Whitney £ 50 #F 17 21 8] bL 4% . 185058 0 AR OR
Ky K. 22 NSE.aEEG 1141 . aEEG ¥ 43 Bk
4 NSE 9 ROC it £k, R 5 ROC i1 £k T i # (area
under ROC curve, AUC) K/, b3 NSE. .t B aEEG
W M R aEEG 438k NSE X HIE 19 5 ] 7t
M. P <<0.05 R BEAGI¥E XL,

2 HR

2.1 —MRBERIXS LA IR ARSI IR A 97 B E N
WFFEXT 5,4 A LPE S A BE B H #4316 16 1
AR B R R BT IR E R BTG R
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K1 AEFEIL-BERNEER

1% HIE 41 b HIE 4 W HIE 4 X 2 ‘
i H ¥/ F P
(n=35) (n=2D (n=1D (n=30)

PERICB /Lo 19/16 11/10 8/3 23/7 5. 000 0.172
ABERT H % /h 2.17+2.23 2.143.064 1.27+0.65 1.50+1.25 0.932 0.429
i/ 39.27+1. 14 39.17+1.23 39.47+1.3 39.33+1.05 0.181 0. 909
AR E ke 3.1440. 39 3.3440.52 3.3540.6 3.3020.37 1. 289 0. 280
HEK/cm 49,5141, 99 49.754+2.51 50.142. 23 49.4741.76 0. 305 0. 822
% Hl/cm 33.3940.87 33.741.03 33.940.89 33.2240.78 2.214 0. 092
2R 2.17+1.15 2.43+1.43 1.9140. 94 2.241.0 0.514 0. 674
TR 1.514-0. 61 1.6224-0. 67 1.2720.47 1.5740.77 0.708 0. 550

E RN EABEBEUGCEDET.

2.2 HEJEAFREE HIE B4 L g NSE /KF48 1k
R EMX AR 1RV 3 RS 7 RIE NSE
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<<0.05), X rh H A HIE 241 K v B84 20 ] 3 47 %
P AEJESE 1 R 3 KAl ik A7 W wixt Lk, & 8 NSE
K22 A G245 L (P <<0.0083) ; 4EJ5 46 7 KA,
1% B 41 5 % B2 175 NSE /K OFAH [ 2% % B4 i
SLCP >>0.0083), HBE2H 55 B 4 0003 NSE /KF-AH Lt
ZRELGEITFE P A EEH S X R

NSE KA A7 Se it 2% 22 5% ( P <<0.0083) , W3k 2,
2.3 R aEEG Py tbis Xt 4 4B AT s
Boh CEEA LA R AL B 9.7.4011,
o VA B S A UE AT L 28 A St
BN (P <0.05, MK aEEG 404 20 B i, K 26
DN 0 N 1 Ve O 0 75 A G SR V4 O N LU VA
fil 5 R e R A/ ME . BT E LR aEEG 143
ERAGIFE L (P <0.05), % B4 f s, H
FEH Vo Bk, LR 3 T 1,
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K2 4AFEILMFE NSE KFET B pg/L
20 5 n #1K H3 K PN
®JE HIE 4 35 35.17+4.17¢ 29.5146. 83" 20. 4842, 37°
1 HIE 41 21 59. 4444, 71° 39. 6144, 09" 24,1343, 73¢
#HF HIE 41 11 80. 4946, 64° 47,4446, 93" 28. 4044, 92¢
popiicEiEl 30 23.5742.25 20. 8042, 98 19.60+1. 68

FOXNUHEXRHBENGEDXRT:OQRABRXRAMIER %, P<0.05,AHHTFZR. 4 HA XA EHE ANOVA
i, P<<0.05, EHGHFENL, a: 5 B4 i, P<0.0083;b: 5 B B8 3 B 4 %, P <<0.0083;c: 5 E A M, P<
0.0083,

£3 4AHBFEYUR aEEGIESABEXFLE

A B HIE4(A) i HIEZ4HB)  HF HIE 40 X B 4H (D) z P

K aEEG P41 9(8.00~9. 00) 7(5.00~7.50) 4(4.00~5.00) 11(11.00~12.00) 81.463  <C0.001
2 [A] 79 R LE g AvsB A vs C AvsD Bvs C Bvs D CvsD
Z —5.322 —5.175 —6.721 —3.376 —6.137 —5.018
p <0. 001 <<0. 001 <0. 001 <<0.001 <0.001  <<0.001

E:OFR NI E R BB U MP s~ Prs) & m; Q4 E b KA Mann-Whitney U £ % .

ROC ik 23
: , ey B
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™ B
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s & J
0.4 H
a
2 a 0,2
4
MEHE rh EEHIE # FHIE FogiEEiEN
0.0 0.2 0.4 0.6 0.8 1.0
1 4 4% 4 Lty aEEG 448 X B 1R
" . . . M2 4HE%1K.%3KK%E 7 KME NSE
i NSE ) ROC #h & F mi B CAUC) 2 0. 995
(95% CI . 0. 986 ~ 0. 995, P << 0. 05), % /& gF ROC il 2%
97.00% 5 95. 90% ; 2 J5 45 3 1L NSE H '
ROC £k F i #2 0. 960(95% CI 0. 925~0. 990, P ol
<<0.05) BB E 82. 10% . KR F ¥ 87. 80 % s B4 7 ‘
KIMLE NSE 5 ROC i £k F i L 0. 775 (95% CI - 0.6 |
0.681~0. 869, P <<0.05) ., fUEKEE 67. 20% . 4% 5 i % |
47.20% , Xt N Y fx AR IR A 4 0 A 28. 82 pg/L. 0.4
25.875 pg/1..20. 245 pg/L, WHE 2,
2.5 B aEEG PE4 4 HIE 0 B EIEH X ok &
K aEEG ¥ 2> #4720 M, 2t B aEEG ¥ 43 9 ROC
AUC & 0.987(95% CI :0.970~0. 980, P <C0.05), L 0.2 0.4 0.6 0.8 Lo
IR 98, 3094, 45 5 FE 89, 609 . % 1 9 J5t £ 1 5 i A
4 9.50, WA 3, M3 B aEEG ¥4t # 4 L HIE 7 #

A I 85 ROC o &
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2.6 AJEH 1 KILWE NSE BES M B aEEG P43 XF
HIE #9300 6 B 374 A )5 I3 NSE Bk & it B
aEEG 143 ) ROC i1 4 T 18 B2 0. 998 (95% CI .
0.992~0. 999, P <C0. 05), & & 98. 90% . 45 5 JiF
98.50%, WL 4, %5 1 K NSE Kl B5 B aEEG ¥
Sy HIE 9 5 A i S8 53 504 28. 11 pg/L.9. 50
g3
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SBLFETS I HLXF FRE DL B 4k 23 v KA RS it A 28
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HIE 25 FUW R KR iR R REAIRBE T 3%, I IR
WFFEF A e A LAY SE T R A R HIE 3748 L
P2 R FE T3R5 15 % ~25 % 187 A 1 B i 4 R 42 9%
RAER) KA RN 2096 ~45% , Ho 4026 ~60% &,
A HIE, EWNAPZTRRIES B ILAEE)S 6 h Wi
Wr HIE Jf 3 47 WA I 36 97 7 A S0BH 1k pi 25 48 i /e &
P ZE AL E — 20 & R A R AR A L %= 8 3R R
FEIABE T AR S L AR T T A B R X
FI R I A IS FH 37 2 LA 28 2 55 00 Pt T Bt 32 41 %)
i £ 235 ¥ B it 28 0 LT 2 4 R A L T 28 22 8 )
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SR HANREAE K 295 6 A 5 Sk il MIRT A5 A B 5 B[]
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REAE by F 04 W D B 5 8 0L Mg F 161 5 46 i 22 5
PRI T Ll B A A B BRI T HAE NICU Wy
FUR N S LA R . NSE A b Sz i 45 Fh R 2% 8 fil

i 453 195 1) SO A AR B L X 452 495 12 W A T TR AR 2L
g m RN . aEEG Z3E0 5 4= JL %G 2 BE i
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St SWC AR 46 o R i1 ARS8 iR WR L, L T R L
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I AR )L & A AR 21 38 i 453 43 1) 3900 ¢ {1 36 A7 0F 5
WESE R aEEG P40 8K A Il i NSE /K SF X8 4= LR
ZLFR G5 1 B 40 B0 A0, B — R IR aEEG
WA a3 NSE 7K P8 . 5 H Aj ¢ T4 UL 3 43 hii
FHF HIE 1932 W S 005 PEAs 4 (8 J7 T 6N i =
FH 58 4R 3

A TR BPEAIESE 1 RE 3 RFE
7 RIFATIME NSE £, A J5 5 1 R N#EFT aEEG I
W AR 4 aEEG BB & 220 A 6 SWC K2 8L SA
THE A aEEG 147, B 56 6 A 5 R [ #2 B2 HIE I i
NSE 7KF-728 4k #4758 & B [A] — B (i) 9, % L
BE ALY LI NSE 7K P28 T X B, XA AT 3 A4
i) A5 i 7 NSE J6 B AR 4k, il ad R O E
ANOVA #5550, K MAEEFH 1 R 3 K454 MG
NSE /K4 22 5, A2 Ja 48 7 K, 52 B8 41 5 %) B8 4 1fn
TH NSE KV TC W 22 5, h B4 5 8 B 21 17 NSE
KOV ECBCHT A BT R B B A TR IR, SR HIE &
DU 28 ST A AS [ B o b 5k 46t 1l 47 20 T L #2858 vf
N ) JEE 9 B NSE 3 3o 1t figi J5# B, 78 1 375 b m] A
B NSE KV, Horb 5 o BEZH IV NSE ¥ 2
B R R AR JE AR 1 ORI MV NSE KPR .
T, ph e B E T T REE A, B 1 K,
53 KA 7 KifiLiE NSE ) ROC AUC H 0. 995. 4
JREE 97.00% F S 95. 90 % s A5 55 3 K7 NSE
B ROC AUC A 0. 960, UK FE 82. 10% . 4% = &
87.80% ;A JE 5 7 KR IL{E NSE B ROC AUC K
0. 775, HUREE 67. 20 %, R 5 BE 47. 20 %, XF Ij 1) fi 1
Il FAE 43 3 H 28. 82 pg/1..25. 875 png/L.20. 245 pg/
L,iX %W NSE A 76— 2 B I HIE IIfi )Ri2 W7 & 4
AR HEAR I L X — B 5E 4508 5 oAt SOkl — 3,
HWR KR P R AN R aEEG 5 X 1R 41 A
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KB4 HZ MR aEEG 0 HA 257,455 aEEG
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ST, 25 TR NSE LR aEEG 743 1 7T 4E 24 i
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Wi, [ AR aEEG (140 51 7] G852 47 BEAR A L0 M 4 T
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