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Abstract

Objective: This study was conducted to evaluate the clinical outcomes of combining hypothermia with

mouse nerve growth factor in the management of neonates with mild hypoxic-ischemic encephalopa-

thy (HIE). Methods: Eighty-four neonates diagnosed with mild HIE at The Fourth Affiliated Hospital of

Anhui Medical University between September 2020 and September 2025 were enrolled. They were as-

signed to two groups (n = 42 each) based on treatment regimen: a combination therapy group and a

control group. All participants received standard supportive care. The combination group underwent

hypothermia treatment in addition to mouse nerve growth factor administration, while the control

group received mouse nerve growth factor alone. The primary measures compared between the two

groups included clinical effectiveness, changes in Neonatal Behavioral Neurological Assessment (NBNA)
scores before and after treatment, and the incidence of adverse events during therapy. Results: The

overall clinical response rate was significantly higher in the combination group compared to the con-

trol group (P < 0.05). Post-treatment NBNA scores increased significantly from baseline in both groups,
with the combination group demonstrating significantly superior scores to the control group. (P <

0.05). No statistically significant difference was observed in the overall incidence of adverse reactions

between the two groups during the treatment period (P > 0.05). Conclusion: These findings indicate

that the combination of hypothermia and mouse nerve growth factor may offer neuroprotective ben-

efits for neonates with mild HIE, demonstrating acceptable safety with considerable potential for clin-

ical application.
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1. 5|8

B AR LBk SR SR i M i 955 (hypoxic-ischemic encephalopathy, HIE) & $& K £ Fi [F] A= H IR 2 51 e i 21 414
AHERIAS JE R i i i B AR BT A P S B it . FE RIS S, HIE BRI ZHRLN 0.1%~0.8%, TMAEE
PRI AR R BREE, HRAERIEIE 2.5%(1]. RIFIGKERFERLE, HIE A5 FaN
By HEEE KRR, IRRCEMT W E S 2 &R T, EREE)L, BV SERER I iz
SRR A o AHELZ R, B2 HIE RIS R R B B 8, BEAE W A UG RAF, DR
RN AEAR L VA T SRR R0 2 AR T T % o BT RE P DA B BIE 9 S8, BPAE 2 W 3% B HIE 19 8L,
HAEH AU R AR S5 0] DL A5 45 5 22 58T 0 X% 52 35 T e AR L [2]. K& R B Rt
Vi, X5 ) LE G LR IS — R Z M E R G B, FHIARIZRE155r . UTThRE.
BN ARE ) BAL AT R BRI RevE e TARRE RIS )L, R AT ARG 2 2 RS S5 4T 4 1] ) X
B b S 2B B N3]0 X EEUFHE I I SR B, A2 R HIE HAE— ] DUZRS 1) R R, HB R E s &k
BEEREM R T — N EER AL EA R, KNG, RENRE HIE 8) L2201 800 50w, Pk
BHMAREWE, BARaRERE CRHE RS M E . WARE G T BI/E FALSICE T8 i 4 i BRI
KIACEIKE, BRGRED E AT FE . PR =B AR T (ATP) R, AT 984 o 2H 2R3 7 B A R IMLIRZS T 145

DOI: 10.12677/acm.2026.162562 1703 Il R 125 23k i


https://doi.org/10.12677/acm.2026.162562
http://creativecommons.org/licenses/by/4.0/

XNG T, R

P30 MEARUR VAT A AT B R 220 I AR, AR ML 7 B D e, Rk ROAEVE4H IR IR 7~ B h2k
L AR 7 F S8 TR 3R 0T LA 7 s D B AR i, AT A RO i £ (4] WARIRIG YT CACE PR AU
HJE HIE IFRAEIRIT 77 5(5]. 2RI, % T MEARIRAE R L HIE &) L S At e o 2 i PRI T B8040 7 A o (B
Z, FAEURREAR A K7 20 2 Ak sk Z I RE AL X BRI I 7 /) B0 E, XA — e RE R BRI T %7
IFAERRSE HIE RO N S e R tt, BUECZGWZ W)L, W HIE £ )LKRA 1
RIRIETT, FFAEREE N (] R A BT &% 6], BLAh, £1xF HIE #4755 MM EE 3RS, MaE IR T
JORREBLI T R S BT S MR AERKE TR MM EREN, EREMETES. 2. WHS
TR YE RS A B RE A AR ], R T B e M R S5 K ST RERIME L[ 7], & Tk, DAIREE X
I HIB M R AR Y77 %0 AWHTE B R WARIR I & WA 24 K B iR 78 A LR HIE [ IR
ST A, I RS VR IT 5 R R AR R R IR T R IR IR B A RCR L B L AT il e
(NBNA) P73 8 1 DL BL SR TT AR R A R RN AR RS I 22 5, AIDNZ E LI R SR Bt — Ao L 2k
TR SRR M ZR G 1, Wl e kK 5 4505

2. AREFZE
2.1. ARFR

[ PE 2 4T 2020 4F 9 28 2025 45 9 F 2B FF 558 VU b B2 Be SR 11 84 9142 % HIE &) LI
IR PNARE: © FF6 Ok L st s 2 Wb k) [8], )5 6 h Wiz HIE; @ i
W >35 . HAKRE >2000g; @ A ANEARBCHAILE, BILKEMERE. st O FHa™
BRI @ tEAMMeIGEt. EEMANE T @ fFHFEgMe R @ 58 RS
A B R T4 < 50 x 10%/L [5]. ANHHF Fo 285k 22 e A K558 U B Jeg B B AR B2 o > i tbadd, AL
KB R EFEEAERE .

22. ARFZE

PILH B LB S S 52 AE R VR S G IR SRR e . 4RI R E . IR R . RO E R IR
FREEH HOIETR T « XTRRALELTEE IIGIT LR)G, AT RMELEKE T (IWERE R NERTI 25, EZuE
- 820100005)697 - J7iEAHE 20 pg RAAMAAKE T T 0.9 mL A8 KA, WIRES, 1R 1K, 57
FERN T Ko BRAEAEMARMEERKR THTRME, EE8JLESE 6 h WSS TARRIATT, A
Ft K H Blanketrol 11T P& ¥ IRA o WA ST VA IIARAESRAE DT 8 EBILHASS 6 /NN R34 S 1k
RIRVATT, BAZ ORIEYERE T 34°C £ 0.5 CHFRFEE 72 /NI BEJEHEANEIS R IRM B, IR 5 N 4% i 78
BN ANEL 0.5°C, BANRIRSFEEDRREE 5 .

2.3. BB

2.3.1. IEFRTTH

WITIEE 12 R, A CGHTAE LIRS TT BIYE DY [91% W 2H ) LI PRYT BOHAT VP4l i8I L i 4H
JLIR ST A BRI P AR LI AT 28 1077 J8 A RN B 8 B 5 4 28 ) e i 9 B80T o g L
Blo dRfEIITR: @ B BIUNSKKEIER, REFT), RGRKE, O&EHT; @ A% BN
KA BRES B RN R E I EGAITITECE, (BRSERE IR, © KA. BJ)LSUHAML S AR
TR .

2.3.2. F1HE)LHEZITMIE (NBNA)ESY
AHE FT I SR R A ) LA 247 9 E (NBNA) PR K-S VR YT 5 P4 88 ) LI AT, 0 BildE 4
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Ja 2 N A 28 RATHALE ) LINAI AT AThEE AT PPl . NBNA 88 5 MNERE I 20 MNIH,
ANIHIE 0. 1. 2 0 =ANEEIESr, B9y 40 2y, H>37 59 RIEH, <37 0 NRH.
233, REM

EIRIT AN, PR LIS BN R AE RS B T I i 5%, b dlim buic . AT 5 A )
AR F B OER T B N AR5 EL AR I ) BE

2.4. GHER*E
KH SPSS 26.0 Gi it 2= A AT Bz 434, 112 Pk Shapiro-Wilk R 483HA T IES MR, X FIE&S

BRI IS + briE (X £5)FRow, A BCRHBAFEAR t K856 THE0E R PAn (%)%, 4Rt
R Pearson 2 Ky, P <0.05 W NZEFEE ST %E L.
3. &R

AT A ILAN 2020 4F 9 H~2025 4F 9 H T 2B B R 2758 DU I B2 BeUscia i 84 15117 i Sl S sk
MvERR BT AE L, R B 46 B, Lotk 38 ). BRAZLE L 42 BICEYE 24, Lotk 18), JiRkk 38.80 + 1.22
Ji, HAERE 3.40+£049kg, EHARMG 20 1, 577 22 ) GHEZE L 42 BB 22, &tk 20), FREE
38.64+ 1.31 J&, HA4AE 3.37+0.43 kg, EHRDE 19 51, #1723 .
3.1. ARE)L—ERI LS

WAL LTEER . JRks . HAEKRE . 2007 T — R, ZR S22 = (P > 0.05), &
AP L LR R A 4T, B REFmmrbedE, Wk 1.

Table 1. Comparison of general characteristics between the two groups of children [n =42, n (%), (X +s )]

F 1. FAE)L—REREE RN =42,1n (%), (X £5)]

Vi mls! AN =
) it e it W) R Lk i
iFSEEl 24 (57.14) 18 (42.86) 38.80+1.22 3.40+0.49 20 (47.62) 22 (52.38)
pogiikaEl 22 (52.38) 20 (47.62) 38.64 131 3.37+0.43 19 (45.24) 23 (54.76)
t/? (A 0.192 0.578 0.293 0.048
P 0.661 0.565 0.77 0.827

3.2. FEBLIGKRTHELR

EWGPRIT RO T, BEA RS RER N 95.24%, WHIRLLHEAA RN 80.95%, BkA AL AT 2R
EHE TR, EREAGE (P =4.086, P =0.043), W.F% 2.

Table 2. Comparison of clinical efficacy between the two groups of children [n =42, n (%)]

% 2. PR )LIGRTTELE [n = 42, n (%)]

Rl B2 AR TR I PRYETT A RUH
Bebr i 23 (54.76) 17 (40.48) 2 (4.76) 40 (95.24)
it B2 13 (30.95) 21 (50.00) 8 (19.05) 34 (80.95)
V2! 4.086
P1E 0.043
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3.3. WEE)LMEITAMEL R

76 NBNA VP43 7T, 17T B LT Eair ¥ 2 R(BA U 2657 £ 1.78, XHHA: 26.79 +
1.67, t=-0.584, P=0.561), FEZ/KVIM. 097 a4 )G 28 K), PIHVF AT B8 H, HEKEH
WIr(37.14 + LI8) W3 m T X RA(35.59 + 1.21). ¥RIT m AL LIV /3 2 R B Giit e (1= 5.931, P <
0.001). HAFEEIE, BAAMN T 8L NBNA IEHEFbriE>37 1), W3k 3.

Table 3. Comparison of NBNA scores between the two groups of children (x s )

52 3. MLHEJL NBNA iESEEE (X £5)

25 HAE SR 2 /S A5 28 K
BXA4H 26.57+1.78 37.14 £ 1.18
o 20 26.79 £ 1.67 3559 +1.21

t {8 —0.584 5.931

P1E 0.561 <0.001

34. BHBIIAFARRNEZEBERER

T4 5, 1697 R, Be A A B N SR AR N 16.66%, S TRAAN R M A EEZEHN 11.90%,
MR ER LG F R (P2 =0.389, P=0.533), HARAR N AREOFRTE. BmE xRN, BT EELA
BThae R H, WAR)LEIARRMNERNTHEZS, WE 4.

Table 4. Comparison of adverse reaction occurrence between the two groups of children [n =42, n (%)]

F 4. MERIATRRELZEFREEE 0 =42,n (%))

A5 ORI 5 JhiE 5 R FL A I 5 6L 5 1ML T e S A R R B R A B
Bebr i 2 (4.76) 3(7.14) 1(2.38) 1(2.38) 7 (16.66)
X 2. 1(2.38) 2 (4.76) 1(2.38) 1(2.38) 5(11.90)
pak:! 0.389
P {H 0.533
4. ig

HIE 2O BENLEN R —NMAE T SVERERE IS . JF4 ) TRV ORI 5 5 A 4k R M OB 13 O sl
EFE[10]. WA IE AV sk A skl BB A, TN ATP #E3. BAPR R D) RERENS SRR
PRI, DL A PR R R R RO S RS B T L. Bl RE N TE BB VR 4k A M BB B, ke
MEALRLR D RERENT TR AR MERE RS0, IR ol RS, B BB YE R SR SRR I N R 41
TR O 5 AR TN R B RIS L, e 2% 3 BUR TR TO IR SRR U T B )=« R AN B 4%
ARG BRI 350) o 305 47K 1) AT S PR BA S BIE 58 5 K SUBH U SEAIE 512, 5 A= ) L2 P St ol o P o ol R Mt
RE[11]. 51 HIE i) LB A UITAC DU | SR AR S R 453 00 B b Bk S5 S P I R 1) DXL S 25 488
FORRBEIR, Ham it B2 7 Ja OAE A RS IR B 5 T v, RO B R B0 BRAR. H5E AR4
RINRERERT AT I KA B B AG SEAE A )Z ME  R RRASE R BRIk, W HIE LT
2 HABIIGT, S MR s B EEE . WARR T a0 — 2R Akt
PRI AN AR T, PRI A R S AR g i 15 12 RV MEAR LS [ B A A 1K) HIE 19 20T
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2, AR — ARG YT I AR N HIE B LIt AT R Y, WARRAI MR 2R T, BA)
WE IR AT . 7E HIE 48R MBI B, RS A KR 7l i BOS 40 N 1) TrkA/PI3K/Akt 25 G5 5
W, REBAKIMEET LN, GEREMESBET . WEMXEHEEN SE-R. HEAIE
WEBRRER, EEEM, ENERRBIMEE TN T, (2 WIEMEME T4 REHE S 7k, ISk
PREE S A K S RE R IE 5, M G5 M RN T e J2 TH S M TS [ 13 ] BRAT[ 14 R D26 [ 151 L4 1
AR A B2 AR KR 7 AT 203 HIE LRI RRER . ABFR 4R SR, BEAIRRaA 8RS T
STRRZE, i B A IR I A BRAP 8 AE K DR TR T ROR B A R 2 AR K DR 1R T SO S, ARIRYA
ST HIE B LRIREA R 2 HIE )UK R ERDUNE KM S Nk ile. wk
SHEER, PSRBT AR, WEFRRAE. GEE . RS, AR RN R A A K B
A DA 20 1K IR

NBNA VE5-EER 0 42 )L HIE IR EAT R vEr, TR/ HIE 8)LIMEHTUS . AR 7R
W, T IRIE R BEIAIT 4L, BILIBYT S5 NBNA PR 806 7 i it e . A i ior, 897
JEBAVRIT A IVE o KT XTI . BEAERE R [16]/X RO B HIE &L, AT e & 5% HIE
Bl BWIORTAGE S RMSA KN TECAIRIT N HIE B LIRME TP B . ZBA T R R 2
ARZYIRFET, BH A ThRERGREE . o, WARIRYG T AT SR AL R I I R, E AR S b
e b B AR A IE RS N, (AR HLUE R [17]. AR KPR T A 28 IR 5308 R
G IUAFIE, HRIEIREM S S K SIS AR AR 2 s e, DA 398 555 o 2 2kt e S e i 453493 1) 180

[18]c SPARHR QI AR B g W AEE, ATRETBOR T BRI 4 A2 KPR 7% Trk A/PI3K/AKt S5 A7 175 1 2% (1)
BOE R RS A KA e & aT M, AT BRI 1 AR IE RS SR A AR (R R . Xk
AR AT & 4HAE NBNA Vo, JUHAE R JEThRe ) “AT NRe7)” 4% b, REEUIS 360 IR H
AR . ZBE T RAMUE B T3 )T RS ThREI A U, B g AT A P PR AR L 2 R
W ER U TYNE R EZGILs AN aa ) A &= S LN (T =

AR T HIUA R N A OERERH . B RN R R ELREE D RE S . YRIT IR, R4
B RN SRR RS % 25, SRR 7045 AR 19]. WARIRIATT HIE FratAR BN,
AR bR IR AR UPIR S A AR BN . AR IR VAT 8 T S BRI 4 5 S A% i, fESK
BUAP L ARI IR, L RGEVESNE] TR B AEF DR RO RGO, KB EERESEE S
S O ), SEUFEE S0 g2, FERTRe R LR ). B RS TH, (KR AT
it afiL NSRS T RE, AR I R S B OB (R P, AT ZE A B IR R], 3G 0 e o 7E
R TH, ARIR SR IS ZIP. LM IR & 5 B kA S 2 IR, LR S 8T B L&
MAEB BN R T . 7E B EThRe T, (RIEIRES T B IS ahREs, nIReRINRIFEAM 2. HHE
SRER . BbAh, ARIRRT R ThRE Rz ANE], B B TR S AR, AR AR R T s g
FEIRE PV AE RS o H 3K 6 fi 87308 35 A AT F00U P P 368 e 4 s R B R AT #1011 o RS AN E T 46
FEIR, WARRBA RS AEKRETRIT IR RS EA RN, HEA IR 3K o6 -5 75 KA
B TS . KB, K BE U7 (0 BE AL RIS — B30 E, T I PR 52 e R A3k 5y 22 4 mT HE 11
BIT AR -

E LR, XA HIE B, R ARRBCG RS KETFRGIT TR, R B E R
B, SGEREEITUE, PR HIE 8L REE SR i3k as, HZ2aMiay. KM, AFRErE—
SRR YE: AW AR A R, BEV; A A, BRBEVAEMAE R EER. ok, KRIIH
Fo T LU & AH % ML 2 Fabm SR = 47 B A TS -
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