Hos B am T SR A& Vol.25 No.4
2023 4F 4 A Chin J Contemp Pediatr Apr. 2023

doi:

10.7499/j.issn.1008-8830.2211158

W - I RHT

W11 JL SR SRR A o A ] 52 Tk 10 ] SRR Tt
Y07 I R SR % i s P B L IR E 8

wEK BIE KL SR M8

(EITKFWEFLERILA, 432 E1T 361004)

[BE] BY HEERHAEJLBESUNERNE (hypoxic-ischemic encephalopathy, HIE) 7[5 i5 AV AR IR 14
IPIIGIRACR . Ak UREPEURAE 2018 4F 1 5 —2022 4F 1 A 76 I TR M v il B e Hh 2B 19 101 AR TR YT
(mild therapeutic hypothermia, MTH) [ HIE#ZEJL, BEPL R MTHLIZH (5041, 10h &R, 0.25°C/h) FIMTH2
(514, 25h Z i, 0.10°C/h), LA WAL I R FeAF FIIG R AR, 6 &2 56 25 /0 i) % 1 4% 45 i e /&1
(amplitude-integrated electroencephalogram, aEEG) 1EH HENREIE T (sleep-wake cycle, SWC) Y IFAL#EAT
“Jtlogistic [P 40HT. 58 MTHI4LMMTH2 605 . 5 min Apgar P43, W EJE HIE & LAF A 25 R 0G0
B (P>0.05), EWIEETFRO7H, 5 MTH2 20 HeH, MTH1 40 iR 45 R sk i pHAESE T 15 %, SRR
[V R, RS 10, 25 /M IEHR SWC (s, HZEEHE S, 120 28 RIGNBNATEH R (P<0.05); WAHEHR
AR BN EZR A LA R TG+ X (P>0.05) o IR A0 T, PIZHES 6 1 P& R G 3R R AN
3. 6" H B Bayley 22L& S i R 3P4 b 22 S oG i L (P50.05) . Tt logistic M s, 25 h &l
IR F T IE R SWC I L (OR=3.423, 95%CI: 1.237~9.469, P=0.018), %5t 525 h&EWMaAALL, 10hE
LB T I PRASCR I 0. FE K MTTH 2305 B ) 60 v 0 B8 HITE 397 A LAY e PR A R AR T 1E % SWC A H B,
AEAERH AL, [FREHRILRIZER, 2023, 25 (4): 350-356]

[ 88 | BB PR ; WAGERIEYT s il WWIRRER; #id L

Clinical efficacy of mild therapeutic hypothermia with different rewarming time on
neonatal hypoxic-ischemic encephalopathy: a prospective randomized controlled study

LIN Yu-Xin, FENG Xiao, ZHANG Yi-Dan, HONG Wan-Rong, ZHAO Hong-Ying. Department of Pediatrics, Zhongshan
Hospital, Xiamen University, Xiamen, Fujian 361004, China (Feng X, Email: 1152805588@qq.com)

Abstract: Objective To investigate the clinical efficacy of mild therapeutic hypothermia (MTH) with different
rewarming time on neonatal hypoxic-ischemic encephalopathy (HIE). Methods A prospective study was performed on
101 neonates with HIE who were born and received MTH in Zhongshan Hospital, Xiamen University, from January
2018 to January 2022. These neonates were randomly divided into two groups: MTHI1 group (n=50; rewarming for 10
hours at a rate of 0.25°C/h) and MTH2 group (n=51; rewarming for 25 hours at a rate of 0.10°C/h). The clinical features
and the clinical efficacy were compared between the two groups. A binary logistic regression analysis was used to
identify the factors influencing the occurrence of normal sleep-wake cycle (SWC) on amplitude-integrated
electroencephalogram (aEEG) at 25 hours of rewarming. Results There were no significant differences between the
MTHI1 and MTH2 groups in gestational age, 5-minute Apgar score, and proportion of neonates with moderate/severe
HIE (P>0.05). Compared with the MTH2 group, the MTH1 group tended to have a normal arterial blood pH value at the
end of rewarming, a significantly shorter duration of oxygen dependence, a significantly higher proportion of neonates
with normal SWC on aEEG at 10 and 25 hours of rewarming, and a significantly higher Neonatal Behavioral
Neurological Assessment score on days 5, 12, and 28 after birth (P<0.05), while there was no significant difference in the
incidence rate of rewarming-related seizures between the two groups (P>0.05). There were no significant differences
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between the two groups in the incidence rate of neurological disability at 6 months of age and the score of Bayley Scale

of Infant Development at 3 and 6 months of age (P>0.05). The binary logistic regression analysis showed that prolonged
rewarming time (25 hours) was not conducive to the occurrence of normal SWC (OR=3.423, 95%CI: 1.237-9.469, P=

0.018). Conclusions

Rewarming for 10 hours has a better short-term clinical efficacy than rewarming for 25 hours.

Prolonging rewarming time has limited clinical benefits on neonates with moderate/severe HIE and is not conducive to

the occurrence of normal SWC, and therefore, it is not recommended as a routine treatment method.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(4): 350-356]
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B A LBk Sl B (hypoxic-ischemic
encephalopathy, HIE) J2&—7F A= 0] WLAHEAE S
TG BRI 2 B PERG , A OC Meta 434 1 7R AR
Y6 (mild therapeutic hypothermia, MTH)
¥ HIE SET- R 22 R G055 KURL 0 B FEARR 1 41%
FI19%. AR MTH L 2 9iE 55 7] DL 35 23 HIE
TR, W 2011 fRdE R 5w AT T
{H 2021 4F (4 2= R A i 5 o, A DR AR L HIE
(19 MTH JFJESAAT 549% , A7 &S 415 PRAFF 5 B
SRR T E IR PE ML EAA ALY,
BT Z AAFAE R R - BORAH 57 JE 4518
2011 AR AR S O 0.25C/h, 2016 4F
() — T9U Il DR OF 5€ 3 W1, 4k 22 [ AR &2 L R B
(<0.25°C/h) KA B T B35 HIE B AR LI s o
FEAT ARSI 5 Ve U A8 1 A2 3 A 1] 22 48 h LA B
TR E RS, WAAMEET Y, RmRATE
e Bt A B, A0 A T[] 17 v i B8 HIE A=
L, BRI NI S BN, R ARG
WAL A A . SigFn, E5bZ 4408
FEHEWARI, BT BT 3 Im AR A5 B A P 8 520
I IE], 2 TS SR TE P AR A S RSO I A
B PEME AR PE R BT R, Bl RS IE
MRAE 75 I e A A SR N TR O O B Lk b
HIE ARG SEA I 5% A T I, 4 S Il ] 5
% 48h, R IE A WK K (amplitude-integrated
electroencephalogram, aEEG) B9 s [R] 1 2 4% 4E
7 TGl A IR B A K S R I ) 2 A AT
117 A2 G E S IR TR) AT D25 4552 MTH iy vh i
J& HIE A L o die s 19 I R 80as 7 I i T
Wo NI, FRATITFRE THCRIm RBIFSE

1 ARSI

1.1 MRS ERHSA
ARBFFE R RO AT BETE AL IR F Y (13

WA T xmzsyyky2017015), FrA SR B A ZHRTSG

45 Bl RAIFSE FGET A JL MTH S5 [R) 8 45 . AR S
ik [6-8] g% AllG PR ALLLHEM MTH1 41 (10h &
i) FIMTH2 4 (25 h &) 7S5 25 /N 1Y
aEEG 1F Y e AR 7 1o J] 40y (sleep-wake cycle, SWC)
m7 22 5 R 129%~23% . ARBEST o JEHER AR N
5%, T HEZIEARKIEARE (1-8) N 80%. iEid
G*Power 3.1.9.3 A RARMEA B 5, 45 R
AHIFGE S5 20 4% GBS AR T 88 il 5 ik vl g
(A998 191 Bl 2 2Rk 25% PR G 400 4 ) BSOAS I {1 T
118 i . AR HE 2B Lk 4 i I 1 i o5 12 W A
HEY B AR )L HIE 280 F5y BEARHE, % 2018 4F
1 H—20224F 1 A7 T TR B I v B2 Bt A= 1)
4% A2 e M S 38 MTH 119 128 451 v 51 % HIE 58 4=
L, EadFENLECHR S MTHI 41 R MTH2 4, R4
& 6415,

PARRUE: (1) AJ56h N, JEk=252d,
HERFE>2500g; (2) FFA# AL E EE HIE IR R
WAL JLMTH @ fERIE; (3) R veklse
3 H BB 6 H WA BEH TR 4 R 50 K B AL
P2 s B Al . HEBRARAE: (1) ERER
PEBORR, e RO . BIEAE; (2) 1m/hMi
THE<50 x 10°/LAG H i) (7 55 45 P Jt A S0 e
MFERG; (3) FEATMAM R MG, wHd L
A BRI . B L Rhis I 55
12 BFAR

BRI AR RS AR AR NE IS . FFZE aEEG
WD BN N E 3 3R . PP SRR iR IR
BoVA . BIRG AIFIEIRY T4 . MTHES 24
48, 72/hEF (R IR IFLAET) A IR 45 AR 4351
S A M A K oA . IR BT T
AlEeh, BILE TREWENG L, TEARRG
JPAL (AL RAERHE A BR AR, A5 RC-2000 11,
KGR TR — AR BEREMESLEB MTH, IR
T %6 IRYT T IA) Ko H AR AR 444 REAE R 2 BER HR
1o WREHCE T BILSMWEMATTT, WAGR
TR YT ASCRR B85 S MR S 8 Sk 1 S0 YR B 1 Bl A R A
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B EAMREE . JRIT 205, ARSR(E A WARIE A
SPASE MR o A JLEE MR A B Y & il 25 °CH
ek, A I 300 1] 52 38 0 5 B el bR e I s
TR, WA ORI RS 5 B Bh R R . 2011 Mt
g RS R O 0.25°C/h, M MTH 415 R
JE2450.25C/h, HAREIREEISY 10 h; 2011457
o3 A BIE ST U G <0.25°C/h, R
MTH2 21 & i 3 & 2 0.10°C/h,  H A &2 A ] 2
25 ho HNH AL IRAR OGN RSN HE LI 2R Y
0L, U A2 RGR Y
1.3 HARIERR

3B AR AR L AR I RARRALE AR R AR o i
7/, 1 R U 5| I =N N E2 SO = W £ R4 =X 7 NC RN
5 min Apgar P43 . B IKMTH B[R], DL G &
RS Bl . hEE HIE (R4S MTH
i aBEG 5 5™ 5 R B2 R 20 K 1< 5387 pH (B 45 5
KAEIZW) O il RS8R 435 01 0 v 38 1 R
ROR . FIIGIRECR (MTHIE LA W) s
T DL AR B 5 17 M v W L L A
MR BEIBAE PRIk A 52 T T e 485 SR £
A TSR, A 45 2l K =53 B %) 1A A 1l i
ZE(H . MEPAMEN 2206 . pHAEM pH 25(E, 1L H #1
IR A AR ZE (8 I TR &R e . i
AR R SRR BRI E] 5 0 A7 52 IR 2 aEEG
A WAIIE 5% (Nicolet One Monitor, #rA: JLAKEIHEN
AL, TTMIE R RS AR A FD) AR E Cfr
Az LR MR R i T P ) ' 1Y aBEG IR bR
. (C3—P3, C4—P4) FHZWHRER SWC 430 IE
WO . B CREREY) Msik (o) RIE
SCHR (8, 11-13] AY4IRIE, IEH SWC XS HIE 37 4=
JLIA DN RE & B A B35 0 RO A fE, ok
HBOh FEOEHERR ;s LIRSS 25 /M B aEEG
SR I IIE T SWCAE N e A8 &, MR
FZ K 2K logistic [FIEAY ;4B a4l B4 JLE IR
50, 10, 25 /N SWC Y 2 25722 A RS FE
fE0t; TS S, 12,0 28 KFid LAT M4
PEI (Neonatal Behavioral Neurological Assessment,
NBNA) P55, i S ilAHSCAR R AR TR O b
i RBCER (MTH G 3~6 ™ H W) il PE e
1Bl L SRR BRI RAT 2R 6 D A M RGu 15k
TEOIEAG FIEE 3. 64 H % Bayley 22L& £ 1
(Bayley Scales of Infant Development-3rd Edition)
W

1.4 FHIHFFESN

i FH GraphPad Prism 8.3 1 SPSS 25.0 X {4117
KO B M ge it b, THE RS & RS
O3, RN £ FREZE (x £ 5) 5 #FAARIES
Gy, R ALEC (AR ) (M (P,
Py lo EIFERRI I 22550, A ISR M
A R 3 A7 A AT AR IES 04, Al
R F Mann-Whitney URG S5 o TSR A Ry 45
BOREF (%), A HECSR K5 o Fisher
WUIME R . 22 N 2 logistic 18] ) 434 P45 5 i 16
Jrk s Se A AT % 28 f v 0 3 HH A I ) I
JPAIZHOC RN AL &, 0 5 R logistic [A19 53
Brifiik ih 22 A et Xy e &, PR HgA
Z N K logistic [MFA AL XU P<0.05 2 22 53 A
gt o

2 H#R

21 FAFAEILH—R B BAIGREFIEL B
101 Bl A LSE R T 645 B BE DT FTEAL
Sl e 20 21.1% (27/128), i il 5 H 35 2%
Vi, E SN ERAR HAF S A ST A [R] 56 T 072 58 B
VAR, A R AR AR O™ FE AN B S0 T AR H Ao
FITEDL . T MTH1 4L 5061, MTH24151 %], P
BRI . BRES . mAERE L A DTSRI IR
FHIE A R TG L (P>0.05), W1,
2.2 ARERMEMIERZRE

G RACR . M T MTH2 41, MTH1 4187
Az LA IR 25 AR OB AN I B0 B v (P<0.05), Pish
PR R, (AFOPHEHAE IEFHWE AN (s
% i Hl 3.9~6.1 mmol/L; il £ = % o Hl 3.5~
5.5 mmol/L) , A7 AE W P vy i B e I B0 Y A2
EANCA RN, 278 10 h & AR A 75 MTHI
HIZIREGE R pHIEHE ) (P<0.05), SEX{EEHE
IEHEE (pHIEZ % iH 7.35~7.45), $#£/510h
SRR A B ; MTHI 41 St 8] e, &R
5510, 25/NBHAY aEEG 1E % SWC L &, 555,
12, 28 K NBNA P¥4r H#& (P<0.05) . MTHI 271
MTH2 4 5 i i J5 /MR ZE (B . aEEG H 2k SWC
AR AR 5 b . S EAH R R E R 22 5T
Giiteram X (P>0.05), WL#2~3,

IR . 55 61 H M R G5 R ISR
3. 64~ H Bayley 2 JL & JE 1 R M iF43 L 22 570
GiitsEE L (P>0.05), WEE3,
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F1 MWMAHIEFEILIGRIFELE
iH MTH1 41 (n=50) MTH2 44 (n=51) VAl P{E
PR (BB, i) 27/23 25/26 0.251 0.617
RS (x + s, d) 276 +8 277+9 -0.453 0.652
AR (x £ 5, ) 3235 + 438 3254 + 500 -0.201 0.841
5 min Apgar ¥4 [M(P,s, P,J), 571 4(3,4) 4(3,4) -0.450 0.652
B MTH A (x + s, h) 3.05£0.77 3.03£0.85 0.103 0918
UG [n(%)] 43(86) 40(78) 0.988 0.320
BN [n(%))] 35(70) 33(65) 0322 0.571
HIE " EE R [n(%)]
1 HIE 39(78) 41(80)
) 0.088 0.767
7 ¥ HIE 11(22) 10(20)
JI5F= [n(%))] 13(26) 17(33) 0.650 0.420
JBF A BES . [n(%)] 24(48) 26(51) 0.090 0.765
TE: [HIE] BB tEmogg; [MTH] WARREYT
*2 WAHIEFE)LMTH &R FF 4 BTN L 5 AT HE L FEFRbL 482
SRTT IR SRS AT
It H MTHI1 4 MTH24 MTH14 MTH24
(nzso)E (n:SI)ﬁ v P (11:50)E (n:51)E v P
M (x + 5, mmol/L) 50+06 52+06  -1.575 0.118 55+0.7 5.0+06 4080  <0.001
M4 (x £ s, mmol/L) 450+ 040 4.49+0.36 0.131 0.896  498+049 432+0.46 6.991  <0.001
pHAE (x £ 5) 7.17+0.08 7.19£0.09 -0.919 0360  7.33+0.08 7.25=0.11 4016  <0.001
ML/ (x + 5, x 10°71) 193 + 37 194 + 39 -0.105 0.916 193 + 38 194 + 41 -0.042 0.967
1EH# SWC [n(%)] 17(34) 18(35) 0.019 0.891 30(60) 32(63) 0.080 0.777
S SWC [n(%)] 22(44) 22(43) 0.008 0.930 15(30) 14(27) 0.080 0.777
B SWC [n(%)] 11(22) 11(22) 0.003 0.958 5(10) 5(10) 0.001 0.974
TSR FECE [n(%)] 4(8) 6(12) 0.401 0.741 6(12) 3(6) 1.164 0.281
FE: [HIE] BB PERp: [MTH] WAREIAYT; [SWC] HEHGSEREE .
3 WAHIEHEILKIEARR LR
Wi MTH1 £ (n=50) MTH2 4 (n=51) e ZAE PA
I R AACR
MBE2EE (¢ + 5, mmol/L) 0.52+0.34 0.21+0.28 11.584 <0.001
A2 (x + 5, mmol/L) 0.47 +0.28 0.18 +0.29 11.355 <0.001
pHZMH (x £ ) 0.16 + 0.06 0.06 + 0.05 8.531 <0.001
/MRZEE (x £ 5, x 10°/L) -0.20 + 14.17 —0.67 +14.33 0.165 0.870
5510/ IEH SWC [n(%)] 30(60) 20(39) 4363 0.037
5525 /NI TE 3 SWC [n(%)] 41(82) 32(63) 4.672 0.031
5510/ SWC [n(%)] 15(30) 25(49) 3.818 0.051
55 25 /NIHSFH SWC [n(%)] 4(8) 14(27) 6.522 0.011
5510 /NIFERZE SWC [n(%)] 5(10) 6(12) 0.081 0.776
5525 /NIHERR SWC [1(%)] 5(10) 5(10) 0.001 0.974
5510/ FE B [n(%)] 6(12) 4(8) 0.489 0.525
55 25 /NP AL AR [n(%)] 2(4) 3(6) 0.190 0.982
B IRAR R EAE [n(%)] 3(6) 3(6) 0.001 0.991
SAARASRT E] [M(P,,, P,), h] 240(165, 339) 252(168, 360) 2212 0.027
555 RNBNAPESY (x £ 5, 47) 31.8+25 30.8 2.4 2.150 0.034
512 KNBNATESY (x £ 5, 4%) 332+29 322+25 2.007 0.047
5528 NBNA PEAY (x + 5, 43) 342+29 322+28 3.440 0.001
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BgE| MTHI1 2] (n=50) MTH2 2 (n=51) /AL PlH
G RAICR:
56 NN AR GiM5% [n(%)] 5(10) 6(12) 0.001 0.972
%53 H Bayley- Il MDIFF4} (x + s, 43) 82+38 81+7 0.409 0.545
%53 H Bayley-1 PDIFESY (x + s, 43) 81+7 80+ 6 0.769 0.443
5 6™ H Bayley- 1l MDIFF4} (x + s, 43) 84 +7 82+6 1.446 0.151
5 6™ H Bayley-1I PDIFESY (x + s, 43) 86 =8 83+7 1.695 0.093

e [HIE] SR m e ; [MTH] SWAGIRIGYY s [SWC] MEIRGEELEY]; [NBNAT A JLAT A ; [ Bayley-1I | Bayley 2 JL

Kt [MDL] Bk E16%G [PDL] @3k F1E4L.

2.3 aEEGIEH SWC B E % K % H % logistic
[E)3 4347

PLAN A S IR 5 25 /NF aREG H B IE 7 SWC £
[KI 2% logistic [FIH 73 A7 I & e85 A« 25 h & TR [H]
(ZR10hEIREE]) . Gl GEZAVAES) . 5 min
Apgar PEo3 (GEZAVE R ) . HIXMTH I [H] (1%2E
BARS) . 2t (Y . FAEaS, B
HIE (ZMEEHIE) . BRrgesist . ZiRIF et s)

Bk S oM pHAE (GEZERIAS ) AT IR AR S 150K
KAE . A Z logistic [BIH A3 HT 7R 25 h &Z iR A A]
Z M. HEHIE, BRI MEE3h Ik <58 pH (E
A IR AR A R K AE 5 aEEG H BLIE B SWC A&
(P<0.05), Z & logistic [MH53Hr %, 25 h iR
ff ] AN B T 1E # SWC S Bl (B=1.230, OR=
3.423, 95%CI: 1.237~9.469, P=0.018). W74,

R4 HE#FEILERSE 25/\ftaEEG AHIMIEE SWC B F = K % [F 2 logistic [B] 3 43 #7

2 PP B 5347 2[R 2 [ 53 Hr

B OR(95%CI) P B OR(95%CI) P
25 W& iR (LA 10 hE IR ASHR) 0.995 2.705(1.080~6.774) 0.034 1230 3.423(1.237~9.469) 0.018
JiG i -0.016 0.984(0.934~1.037) 0.547 = = =
5 min Apgar 43 -0.320 0.726(0.453~1.163) 0.183 - - -
T YK MTH I} [d] -0.441 0.643(0.369~1.123) 0.121 = = =
ZRRCIR IR S IR) 1.214 3.368(1.171~9.687) 0.024  0.019 1.019(0.219~4.749) 0.981
BN S 0.766 2.152(0.776~5.969) 0.141 = = =
A HIE (WL H B2 HIE H 2 8) 1.405 4.076(1.485~11.194) 0.006  0.891 2.438(0.485~12.260) 0.280
Ji s R 50 5 0.628 1.873(0.771~4.550) 0.166 = - -
ERIFIRE Sk < pH{E - -5.864 0.003(0.000~0.847) 0.044 -5279 0.005(0.000~3.333) 0.110
S IRAH AR R AR 1.778 5.917(1.019~34.367) 0.048  1.208 3.346(0.396~28.300) 0.293

{E: [HIE] SABmERR ; [MTH] WARRIGYTY; [aBEG] YRiEHES ML s [SWC] MENSERE I . 2 3 BRI AG 30 22

Hosmer-Lemeshow fL 5 PEEEREES:, P=0.708, /R BIABAIA B R 1T

3 g

Thayyil 5 " FEENEE . BrHL 2R @ ndiE 3
ANEFIFRT MTH R HBEGE, 0F55 2518 R ik
WA XA HE 78 A2 L HIE {f F MTH., 3% [ 5] )&
HAEIRCAHBIX , 2022 B EAIGIR P 7 4 n R
B MTH 337 T35 £E L HIE (89— 283697 3 B al i
MR . X UL E A AR ES, XTEIT T
A Y EE LR B NP AR EASTR], s A 45 R
WAIE, HAfErA: JLHIE MTH &2 38 7 28 14 it R T
FEARA, O M E NAME RIEIE Z 2SR TR

Bl IRIFIHEFIIRY XTS5 R IR AT 1 F
REF AR SCERE T S IR R RE R 2 48 h
{EL 55 A M DG SCHRAEBH | B 28 70 1 4715 A PR 7% 3
(1) 4 THT A 35 2 P 5 A AR R Ao [ e 1, T AN S
AR R E] 77 BRI AR T B
MIE IS, A EANE o ASBF5E 20 M 4 K 52 IR
A ) B I R RCSRE , hy i 2 i R E 5% 4 3 R S R
2%,

AT, FE KA T S E) R AT B T 4R 3R
B, (R RA AT A BR . Hra £ E
PSR ZE 35 B T AR o 7 YO B8
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i 2 A 410 Ao 2 2 P e R Tl ) T, RSB
AR AN B AR ST, DLk /D i 22 440 i 0
T (XA R AR ", LR IR
R A M R P T 5 Ry o Jain 55 2 ZERF 9T
R, PR AR S 2218 5 IR A R AR FE T
WEZES . KRR S LIRPIRg R s e
FAR—F, WA TR AR KN,
NG LAEAp 7 X, A3 HIE Hr A LI SWC
IRLARIFEER RS TR B, HAER 611
M RGAIRF TN E 27 . MTHL AR E LR
SRIMAE . IER A pH A B SR, (HARTE A BRI
By, 2 pHEEZE TIEWWE, XA/HT
SWC YR Y, EIRES ), MTHI 201 MTH2 4
BHSWC I 2 R g it B L, XE
R K AR A AT LA T IE 5 SWC I H B, ATl
AE 1Y L At A BEYT AL FE BEAR Y A L PP AR SR,
MTH1 418 A= ) LA AR (8] 5, 7] B 5 Py
R E F A K, Z IR logistic [1H 50 M7 i 7 4E
A TRk I ) 2 e 2 A A TS e PR 3R . AR
25 h &I HIE B Az JLIE & SWC 3L 5 Ak &
Z0%, AR TE A, AR — e B L ESE T
FEAR S IR IS AT B TR

R it 7% 1 K 5 A B TR OGS B RN I AR AE AR
WFFE B, TTAER 10 h & IR 6] © 258 i,
A IR AR R & AE AT RESEA B Sk . AR5 36
SRA AR A, FRERT R 25T, R
T A Tk . BRSOk R K282 R A
KA IR BN R E ARG, mAEER .
B R A S5 A B s gl & 7 GRS
B SRBEBRX RS AIRAS ™, BR T LR IE H A Rk L T
S BLARE , GIEW SWC, 2 il S w i HL i
IR AE, WAL FE % . Kendall 55 2
FEL BT LGS B2 ) 2o A v 388 380 557 R AH G 50 K
KA, I A BT R 245 P (1% DL T
HCH B A1 33.5°C 5 Bk R AERE 2 A5 1k o 3K 122
2 52 TS B AN TR A D S B A R R A S A R
2, MR PRFFRRRIRE

PIZHHT Az JUNBNA PR 1835 22 5%, {H Bayley
BLE R R MIEr %A B 225, nlREfE7E
WRIEE (1) NBNA P H A X 5318 AR
RZS, ARIEHR SWC A % 225, X NBNA
SAEEEELS P, (2) 10hEIRA25h B2
SUEME LM AERGE L BB
NBNA P43 B 465 2K 22 5005 151 1 R 2 ik e 2 11 2

PEAGZE R B M, Bayley 2 LK JEE
I3 b s R 2 Hom Bl E 22 g RE V2, 1
FRAFERE A IE , M ZH fE) 22 Sk b, (3) 5B
HE RIS (R BB R R T SR e sl Y, R
3 0 P b B RRIE M OB S S50A R] Y [ 0
i, 25D DL EZFREE T T Bayley 2L
KRR F M2, N—EBE LEm T
WFFTAEE A MERR I RN EL S

2011 W i) F5 B 8 AR I TR R 0.25°C/h
2020 i ARG IR A A 12~24 h ', 2022
& R AW R =5 h ' 25 G AR LS
W, FRATHETE MTH BT A= JL HIE /% & IR B[] 2 8~
12 h. $5F A58 8 HIE B4 J L9 A MTH 3 b iE
Hr, AT RAZE A SEPRAY aREG W 50 A 1 3% 2
A 0 — 20 A IE A o B 2B )L HIE /1Y ™ R
JE T AR BRI ], IR R K R R
A ]

A FEANE — SR, — 5 %A b
Y HIE B A LRI BE U4l s 55— J7 2
AiEFT 2 KRR, ATFEEH 85 5%
Ho PR, 510 h&E R EIAEL, 25 h ZiRE
] MTH B 55 B HIE B Az L8 3] 3 3R 88 RS E
{EL AR I PRASCR A BR HLAR R 1E % SWC Ay H
AEAE N R AL FR . MTH & AT B, AR E
Z I E AT, SRR 5838 T R X A
K 22 LR AR AL .

Fl B AR BN RS F ARG EAETH
RS

Ro

(& % XX #k]

TN, TSR, R E, 5 WAGEIAYT P A ) LB s
P 0 95 2 G5 BF Hr/Meta 23 7 [J]. H B A& GE LR 2% &, 2022,
17(2): 81-89. DOI: 10.3969/j.issn.1673-5501.2022.02.001.
AL L A S, B B HHE JLBHE BE . WA
TRIAYTHTAE LS M Bl 7 22201 D[], T EFEIE LR
&, 2011, 6(5): 337-339.

DOI: 10.3969/j.issn.1673-5501.2011.05.005.

FRAR R S 2 LRR o 2o e LR AL, AR LR R AR 2 R
25 ARIEIE YT B AR LGSR i M i % 2 1611 (2022)[3]. He
1 LR, 2022, 60(10): 983-989. PMID: 36207843.

DOI: 10.3760/cma.j.cn112140-20220418-00344.

Davies A, Wassink G, Bennet L, et al. Can we further optimize

(1]

(2]

(3]

[4]
therapeutic hypothermia for hypoxic-ischemic encephalopathy? [J].
Neural Regen Res, 2019, 14(10): 1678-1683. PMID: 31169174.
PMCID: PMC6585539.

+ 355



525 % 55 4
2023 4F- 4

Chin J Contemp Pediatr

Vol.25 No.4
Apr. 2023

[3]

(6]

(7

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

DOL: 10.4103/1673-5374.257512.

Pt AR R, XIS, 1B A [) A i o S AR A 7 A L
SRR I P I S I D). 4 T84 R, 2016, 39(3): 241-
244. DOLI: 10.3969/j.issn.1674-4500.2016.03.11.

Chiang MC, Jong YJ, Lin CH. Therapeutic hypothermia for
neonates with hypoxic ischemic encephalopathy[J]. Pediatr
Neonatol, 2017, 58(6): 475-483. PMID: 28416250.

DOI: 10.1016/j.pedneo.2016.11.001.

Davidson JO, Wassink G, Yuill CA, et al. How long is too long
for cerebral cooling after ischemia in fetal sheep? [J]. J Cereb
Blood Flow Metab, 2015, 35(5): 751-758. PMID: 25605291.
PMCID: PMC4420857. DOI: 10.1038/jcbfm.2014.259.

Birca A, Lortie A, Birca V, et al. Rewarming affects EEG
background in term newborns with hypoxic-ischemic
encephalopathy undergoing therapeutic hypothermia[J]. Clin
Neurophysiol, 2016, 127(4): 2087-2094. PMID: 26749567.

DOI: 10.1016/j.clinph.2015.12.013.

Ry )Lﬂ?ﬁj‘/‘%‘ﬁi%%?ﬂ.?ﬁi)LﬁkiﬁkJ{uﬁﬂﬁ%
2 Wi b3 i (7], th 42 LR 2% 5K, 2005, 43(8): 584. PMID:
16191267. DOL: 10.3760/].1ssn:0578-1310.2005.08.007.
Hellstrom-Westas L, de Vries LS, Rosén I. 374 J LR I 254 v
PG M. #0344, s, B, 3. B BRI EE
AL, 2012: 1-182.

Kota S, Massaro AN, Chang T, et al. Prognostic value of
continuous electroencephalogram delta power in neonates with
hypoxic-ischemic encephalopathy[J]. J Child Neurol, 2020,
35(8): 517-525. PMID: 32306827. PMCID: PMC7283013.

DOI: 10.1177/0883073820915323.

Benedetti GM, Vartanian RJ, McCaffery H, et al. Early
electroencephalogram background could guide tailored duration
treated with

81-87. el.

of monitoring for neonatal
therapeutic hypothermia[J]. J Pediatr, 2020, 221:
PMID: 32222256. DOI: 10.1016/j.jpeds.2020.01.066.
Meder U, Cseko AJ, Szakacs L, et al. Longitudinal analysis of

encephalopathy

outcome

J Pediatr,

amplitude-integrated  electroencephalography  for
prediction in hypoxic-ischemic encephalopathy[J].
2022, 246: 19-25.e5. PMID: 35430248.

DOI: 10.1016/j.jpeds.2022.04.013.

Thayyil S, Pant S, Montaldo P, et al. Hypothermia for moderate
or severe neonatal encephalopathy in low-income and middle-
income countries (HELIX): a randomised controlled trial in
India, Sri Lanka, and Bangladesh[J]. Lancet Glob Health, 2021,
9(9): e1273-e1285. PMID: 34358491. PMCID: PMC8371331.
DOL: 10.1016/S2214-109X(21)00264-3.

Kinoshita AN, Magalhdes M, Rodrigues DP, et al. Effectiveness
of reaching and maintaining therapeutic hypothermia target

temperature using low-cost devices in newborns with hypoxic-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

+ 356 -

ischemic encephalopathy[J]. Anat Rec (Hoboken), 2021, 304(6):
1217-1223. PMID: 33729705. DOI: 10.1002/ar.24615.
VEEE, SAZT . AT IR 6 i il B4 06 A Lt S e i o
93 TOUS A4 52 0 [0, L B PR A A, 2020, 28(7): 817-820.
DOI: 10.11852/zgetbjzz2019-0758.
MR, sk, FPHEa . ARG Y7 A Lt Ut i 1 0 4
WIFERERE]. P IEDLE IR, 2021, 29(3): 292-295.
DOI: 10.11852/zgetbjzz2020-0360.
Davidson JO, Wassink G, Draghi V, et al. Limited benefit of
slow rewarming after cerebral hypothermia for global cerebral
ischemia in near-term fetal sheep[J]. J Cereb Blood Flow Metab,
2019, 39(11): 2246-2257. PMID: 30092709. PMCID:
PMC6827112. DOI: 10.1177/0271678X18791631.
Mitra S, Bale G, de Roever I, et al. Changes in brain tissue
oxygenation and metabolism during rewarming after neonatal
encephalopathy are related to electrical abnormality[J]. Adv Exp
Med Biol, 2020, 1232: 25-31. PMID: 31893390.
DOI: 10.1007/978-3-030-34461-0_4.
Jain P, Dalal JS, Gathwala G. Rapid vs. slow rewarming for
management of moderate to severe hypothermia in low-birth-
weight pre-term neonates—an open label randomized controlled
trial[J]. J Trop Pediatr, 2021, 67(1): fmaa098. PMID: 33381805.
DOI: 10.1093/tropej/fmaa098.
%’%ﬁ WA, . B R LS A S RSN Sk i
ST pHAE SRR RS A I I RE A DG R[], I R AN S 30 B2 2
4, 2022, 21(11): 1204-1208.
DOI: 10.3969/j.issn.1671-4695.2022.11.023.
Kendall GS, Mathieson S, Meek J, et al. Recooling for rebound
seizures after rewarming in neonatal
Pediatrics, 2012, 130(2): e451-e455. PMID: 22753564.
DOIL: 10.1542/peds.2011-3496‘
e, AL, SRR, S5 IR s 2 B LR IR S iR v
7‘5?\ T SRR S ST A AT M 2 ST 2 AR DGR
rRAEST ] LRHIG IR 243K, 2018, 33(12): 935-937.
DOI: 10.3760/cma.j.issn.2095-428X.2018.12.014.
rp I B ST R B B A S 22 A B S Ll 22 Y AIL\ELEEEHIXI
APl vh [ FTE B R B 2 2 i 22 1A 'ﬂkﬁéﬂk%
M TEAEY LS B A2 . WARIR PR AP b e 3R], EP
A 5 H B BE 2F 2020, 32(4): 385-391. PMID: 32527338.
DOI: 10.3760/cma.j.cn121430-20200117-00137.
Delval A, Girard B, Lacan L,

encephalopathy[J].

et al. Neurophysiological
recordings improve the accuracy of the evaluation of the
outcome in perinatal hypoxic ischemic encephalopathy[J]. Eur J
Paediatr Neurol, 2022, 36: 51-56. PMID: 34890946.

DOL: 10.1016/j.¢jpn.2021.11.010.

(AR T80



