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IIeap paboThl HampaBjeHA HA OIEHKY OTJAJIEHHBIX HCXOJIOB y JleTeH, MOJIyIUBIIUX
JleueHre TepaneBTUUECKON TUIOTepMUell B paHHEM HEOHATaJbHOM Iepuofie, IyTeM
IIPOBEJIEHUS] CUCTEMATUYEeCKOTO 0030pa JIOCTYMHBIX JIUTEPATYPHBIX HCTOYHUKOB.
Marepuasi U MeTOABI: Mbl IPOBEJN CHUCTEMAaTUYeCKHUU 0030p JUTepaTyphl C
ucnosibzoBanueM PubMed u KokpaHoBckoii 6ubimoTeku. KpurepusaMu ot6opa siBJISITUCH
PaHIOMU3UPOBAHHbIE, KOHTPOJIUpPYeMble HCCJIEJIOBAHUSA C BKJIIOUEHUEM JIeTel,
MIOJIyYaBIINX JIeueHHEe TepaleBTUIeCKOU TUIIOTepMUel B paHHEM HEOHATAIbHOM IIepUO/IE.
Kputepuu wuckiaoueHus BKIIOYAJIN B cebd MMyOJMKaMU ¢ HEYKa3aHHOM /JaToll u
MecTOM. fI3BIKOBBIX OTPpAaHUUYEHUU He HmpuUMeHsIoch. Pedyabrarhi: Mbl U3ydman 30
HCTOYHUKOB JIUTEPATYphl 3a Mepuoj C 2011 mo 2022 roA. Psaja uccienoBaHuil 1o
KaTaMHECTUUYECKOMY HAOJIIOEHUIO 3a JIeThbMU IOJTBEPIKJAET, YTO TepameBTUYecKas
TUNIOTEPMUS YJIydlllaeT He TOJIBKO HEOHAaTaJIbHbIE MCXOJbI, HO U CHUKAeT BEPOATHOCTHh
VHBUINU3AIUN B Bo3pacTe 70 18 MecsneB ku3HU. OlleHKa HEBPOJIOTUUECKOTO UCX0/A Y
ZleTel, MOJIyYaBIINX B HEOHATAJIBHOM II€PUO/Ie JieueHNe TepaleBTHYeCcKON THIIOTepMUeH,
mpoBoauIack ¢ 18 mecsues 70 8 sieT. Ilo pe3ysbTaram TIaTeIbHOTO 0TOOpa HH(pOpMaIUU
YCTAaHOBJIEHO, YTO [IEeTH, IIepeHecIINe TepaneBTUYeCKyl0 THUIOTEPMHUI0O B paHHEM
HEOHATaJbHOM IEepUOJie, UMeIU B IIKOJIBHOM BO3pacTe KOTHUTHBHBIE U JBUTATEJIbHbBIE
HapyIlIleH!s, TPYAHOCTU C KOHIIEHTpaIell BHUMaHUsA, Me/IJIEHHOU peakiyel U CHUKeHNeM
3pUTENIBHO-TIPOCTPAHCTBEHHONH  00paboTku. BeIBoabl: B HacTtosmee  BpeMms
TepaneBTHYecKas TUIIOTEPMUS — SIBJIAETCSA HOBEUIITUM METO/IOM JiedUeHU I HOBOPOKIEHHBIX
C TsDKEJOW HEOHATAJIbHOUW 3HIledasionaTuell, OCHOBAHHBIM Ha HEUPOOHMOJIOTHUYECKHUX
JIOCTVKEHUAX U IPHU3HAHA KJIMHUIIMCTAMU Beero Mupa Kak apdexkTuBHbIN MeTo. OAHAKO,
IIPOBEJIEHHbIE HCCJIEJIOBAHUSA IIOKA3bIBAIOT MAaKCUMAaJIbHYI0 3(P(PeKTUBHOCTh AAHHOTO
MeTO/]a B OlleHKe KPAaTKOCPOUHBIX UCXO/I0B U HEOAHO3HAUHYIO OLIEHKY IO JOJITOCPOYHBIM
rucxozaMm. Hanmure BO3MOXKHOTO HEBPOJIOTUYECKOTO JeUIUTA Y JleTel, MOIydaBIIUX
JleueHre TepaleBTHYeCKON TUIoTepMuell B paHHEM HEOHATaJbHOM IepUOoie, JTUKTYeT
pa3paboTKy  WHAWBUJYAJIBHOTO  aJropuTMa  HaOJIOZeHUs JaHHOM  KaTeropuu
HOBODOXKJIEHHBIX C PaHHUM HayajJioM aOWIWTAIUOHHBIX HEWPOIPOTEKTUBHBIX
MEpPONPUATUH € TOCTEAYIONIUM  €XEeTrOAHBIM IPOXOXKJAEHHEM KOTHUTHUBHBIX U
JIBUTATEJIbHBIX TECTOB BILJIOTH /IO IIEPEBO/IA MAIIIEHTOB BO B3POCJIYIO CETh.

KiaroueBblie cJIioBa: TepaleBTHUYecKas TUINOTEPMUSA, HOBOPOXKIEHHBIN, JIeTCKUU
1epeOpaIbHBIN MMapajind, UCXO0/Ibl TUIIOTEPMUH, OlleHKA KOTHUTHUBHBIX HApyIIEeHUH
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OUTCOMES IN CHILDREN TREATED WITH THERAPEUTIC HYPOTHERMIA IN THE
NEONATAL PERIOD

Popovskaya K.V., Savchenko O.A.
Omsk State Medical University

The aim of the work is to evaluate the long-term outcomes in children treated with
therapeutic hypothermia in the early neonatal period by conducting a systematic review of
available literature sources. Material and methods: We conducted a systematic literature
review using PubMed and the Cochrane Library. Selection criteria were randomized,
controlled trials including children treated with therapeutic hypothermia in the early
neonatal period. Exclusion criteria included publications with unspecified date and location.
No language restrictions were applied. Results: We reviewed 30 literature sources from 2011
to 2022. A number of child follow-up studies confirm that therapeutic hypothermia
improves not only neonatal outcomes but also reduces disability before 18 months of life.
Neurologic outcome in children treated with therapeutic hypothermia in the neonatal period
was assessed from 18 months to 8 years of age. Based on a careful selection of information,
it was found that children who underwent therapeutic hypothermia in the early neonatal
period had cognitive and motor impairment, difficulty in concentration, slow reaction time
and decreased visual-spatial processing at school age. Conclusions: At present, therapeutic
hypothermia is the latest method of treatment for neonates with severe neonatal
encephalopathy, based on neurobiological advances and is recognized by clinicians
worldwide as an effective method. However, studies show maximum effectiveness of this
method in assessing short-term outcomes and ambiguous assessment of long-term
outcomes. The presence of a possible neurological deficit in children treated with
therapeutic hypothermia in the early neonatal period dictates the development of an
individual algorithm for monitoring this category of newborns with an early start of
habilitative neuroprotective measures followed by annual cognitive and motor tests until the
patients are transferred to the adult network.

Key words: therapeutic hypothermia, newborn, infantile cerebral palsy, hypothermia
outcomes, assessment of cognitive impairment

CoxpameHus:

TT" — TepanieBTHUECKasA TUIIOTEPMUA
HO — HeoHaTaspHaA 5HLEDaIONATUA
I'M - ros10BHOM MO3T

BBenenue. SHIleaIONaTUA MO-NIPEKHEMY ABJIAETCA
HeonartanpbHaa  sHnedanonatus (HD), oAHMUM U3 BaKHBIX STUOJIOTHUUYECKUX
BO3HMKAIOIAA B pe3ysbraTe KOMIIOHEHTOB B  Pa3BUTHU  JIETCKOTO

IepUHATAIbHOU aCHUKCUU, OCTAETCS OTHOM
13 CaMbIX HEOJHO3HAUHBIX IMATOJIOTUH, C

KOTOPOH  CTaJIKHMBAIOTCA  Bpaud  Ha
cCOBpeMeHHOM BJrtare [25,19]. Yacrora
MIOBpEXKIeHU N TOJIOBHOTO MO3Ta,

CBA3AHHBIX C MepUHATAJIbHOU acukcuel,
cocTaBJisieT 8,5 Ha 1000 KUBOPOKIAEHUU BO
BCEM MUpe, IIPU 3TOM B IOCJIeJIHEE BpeMs
yJaydllleHuss He HaOJo/laeTcs Jaxke B
pPa3BUTHIX cTpaHax [13,14]. HeonaranpHas
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1epedpaJibHOTO Mapajnya, YMCTBEHHOU
OTCTAJIOCTU U SMIUJIeNcui [5,12]. Hecmotps
Ha pa3BUTHE MEPUHATATIBHON MEIUITUHBI, B
HACTOSIIEe BPEMsI CYIIIeCTBYET TOJIbKO OJTHO
JlokazaHHoe 3 dekTuBHOE JieueHne HO —
9T0 TepamneBTudeckass runorepmus (TI),
KOTOpast 3HAYUTEIHBHO CHHIKAeT
CMEPTHOCTh ¥ HeOJIarONMPUSITHbIE UCXOIBI B
HEOHaTaJIbHOM TIiepuone [3,4,16,17,23,30].
OpHaxo, MMeEIOIIecs CBeJleHUS 0
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OT/IaJIEHHBIX KOTHUTHUBHBIX u
JIBUTATEJIbHBIX ucxozax y  JieTew,
nosryuuBiux T1' B nepBble 6 4acoB KU3HMU,
BechbMa CIIOPHBI [16,18,20].

Ilesir paboThl HampaBjeHa Ha OIEHKY
OT/IaJIEHHBIX UCXO0B Y ZleTel, HOTyIUBIINX
JiedeHre TePANeBTUUYECKON THIIOTEPMUEN B
paHHEM HeOHATaJbHOM Iepuojie, IyTeM
IIPOBEJIEHUS] CHUCTeMaThU4eckoro o030pa
JIOCTYITHBIX JINTEPATYPHBIX UCTOUHUKOB.
OcHoBHaA YacThb

HeonaranpHass  suHnedanmomatus  (HI)
BO3HUKAaeT BCJIECTBUE IEePUHATAJIBHOMN
acpukcun u XapakTepusyercs
MIOBpEXK/IeHNEM 6es1oro BelllecTBa
rosjoBHOro moara (I'M) M TOZKOPKOBBIX
CTPYKTYP I'™M [2,6,22,25]. Cryctsa
HECKOJIbKO 4acoB OT ac(UKCUU BO3HUKAET
BTOPUYHOE IMOBPEXK/eHNe TOJIOBHOTO MO3Ta
yepes aKTUBALIUIO mpoliecca
SKCAUTOTOKCUYHOCTH,
CBOOOZTHOPA/INKAJIPHOTO TOBPEX/EHUS U
acelTUYecKOoro BOCIAJIUTEIHHOTO mpoIiecca
[1,2]. B MHOTOUYHCJIEHHBIX
SKCIIEpUMEHTAJIbHBIX  paborax  ObLIO
MIOKa3aHO, UYTO THIIOTEPMUS CIIOCOOCTBYET
yMeHbIIIEHUIO BTOPUYHOTO
sHeprofiepUIUTa  KJIETOK,  OJIOKUpYeT
BBICBOOOXK/IEHME TJlyTaMaTa U CHHTe3a
CBOOOTHOPATUKATTLHBIX YacTHUII,
UHTUOUPYeT BOCIIaJieHHWe U amonTto3 [6,8-
10]. OpHako oreHka 3(P@eKTHBHOCTH
JTAHHOTO MeTOo/la JieueHUs He O/IHO3HAYHa
[4,7,24,25].

B 2021 rogy 6puta omybsimkoBaHa pabora
y4€eHOTO BpHCTOIBbCKOTO  yHUBEpCHUTETA
Spencer A. c coaBTOpaMH, B KOTOPOM
yCTaHOBJIEHA COXPaHHOCTD
MHUKPOCTPYKTYPHBIX HapyIIeHUH B
TOJIOBHOM MO3Te Yy JeTel, MepeHecIInX
HEOHATAJIbHYIO sHIledaIONATHUIO, He
cMoTps Ha unposegenue TI, dYyro u
OIIpeJIesINIIO He0J1aronpUATHBIHN
HEBPOJIOTUYECKUUA  HWCXOA Y  JAaHHOU
KaTeropuud JieTel B  Oyayumem. OTH
HapPYIIEHUS 3aTparuBaIn obstacTu,
y4acTBYIOIINe B 3pUTEJIHHO-
IIPOCTPAHCTBEHHOM obpaboTke u
BHUMAaHUH, UTOTOM Yero OBLI
3HAYUTEJIbHBIA  JIeUIUT KOTHUTHUBHBIX
dyHknuit B Bo3pacte 18 MecAIleB >KU3HU
[25]. CHHKeHUe CBSI3U c
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MHOTOYHCJIEHHBIMU obJtacTamH,
Y9aCTBYIOIIUMU B 3PUTETHHO-
IIPOCTPAHCTBEHHOM obpaboTke u
BHUMAaHUU, COTJIACYETCSA C MOBEIEHUYECKUMU
HapPYIIEHUSAMU B HCCJIe/IOBAHUE,
npoBesieHHBIM Tonks J. 1 coaBTopamu, rie
JIEMOHCTPUPYETCS CHUIKEHHE 3PUTEIbHO-
IIPOCTPAHCTBEHHOU 00pabOTKU, TPYAHOCTH
Cc BHUMaHUEeM U 0oJiee MeJiJIEHHAs PeaKITUs
B JaHHOW rpymme gereit [28]. B
ucciaenoBanusx Jary S. u Lee-Kelland R.
TOYHO TaKKe YCTaHOBJIEHO, 4TO
CEHCOMOTOPHBIE obstactu,
TaJIaMOKOPTUKAJIbHBIE CBSI3M MOTYT OBITh
MPUYWHOU  CHWJKEHHs  JIBUTATEJIbHOU
aktuBHOocTM 1npu otcyrerBum  JUII, a
HapyIllIeHWe CBA3W C MHH/IAJIE€BUTHBIM
TEJIOM MOJKET IIPUBOIUTH K
SMOITMOHATLHBIM u ITOBEIEHUECKUM
HapymieHusAM [12, 16]. ITu pe3yJbTaThl
WTIOCTPUPYIOT COXPAHSIOIYIOCS
ySA3BUMOCTh (YHKIIMHA TOJIOBHOTO MO3Ta
nocie HI, HecMoTpa Ha mnOpoBeAeHUE
nponeaypsl TI' [25]. Ha cerogusamrauit
MOMEHT OCTaeTcsi OTKPBITBIM BOIIPOC, O
MPUPOJZIe  JAHHBIX  MHKPOCTPYKTYPHBIX
IIOBPEXKJIEHUH, a UMEHHO, BbI3BaHbI JIU 3TU
n3MeHeHus mnpoueaypoit TT' mnm xe 35TO
pe3yabTaT TOBPEXKAEHUs, BO3HUKIIETO B
pesynbraTe HI [19,21,23,25]. [lo maHHBIM
KUTAaWCKOro wuccaenoBarenss Weng B.
WH/IEKC YMCTBEHHOTO M TICHXOMOTOPHOTO
pa3BUTUA B 18 MecAIEeB >KU3HU B TPYIIIIE
neredt, momyuuBiux TT', ObT 3HAUUTETHHO
BBIIIIE, YEM B TPYIINE JIETEN, MMOJTYIUBIINX
TPAAUIIMOHHYI0 Tepanuio [8,29]. Psaxg
HCCJIEIOBAHUM TI0 KaTaMHECTHYEeCKOMY
HAOJTIOZIEHUIO 3a JETbMU TIOATBEPIKIAET,

qTo Tepall€eBTUYECKaA TUIIOTEPMUA
yaydiiaceT He TOJIBKO HeOHaTa/IbHbIE
HCXOAbl, HO KW CHHXKAET BEPOATHOCTDH

WHBAJIM/IN3ALIMHA B BO3pacTe 710 18 MecAlleB
»Kn3HU [8,10,26].

OpgHako, HECMOTpPsS Ha IIePCIEKTHUBHOCTD
JAHHOTO MeToJla JIeUeHMs, HMEIOTCsA
TPEBOKHBIE JJaHHBIE HE TOJIBKO IO
3a00J1eBaEMOCTH, HO ¥ CMEPTHOCTH JeTel
JlaJIeK0 3a TpeJieylaMd  HEeOHATaJIbHOTO
repuoza. B OTKPBITOM
PaHIOMH3HUPOBAHHOM  KOHTPOJIIPYEMOM
uccaemosannun «HELIX» Ha 0Oase cemu
OT/eJIEHUN WUHTEHCUBHOU Tepanuun
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HOBOpOxkeHHbIX B uauu, [llpu-J/lanke u
Banriazemn mpoBesieHa OIIEHKA MCXOJIOB
JleTel B 3-X BPEMEHHBIX  TOYKax:
HEOHATAJIbHBIA TEPUOJl, MJIaJIEHUYECKUU
Bo3pacT (18—24 mecsra), IETCKUA BO3pacCT
(5—10 set). Ha ocHOBaHUM TOJYyYEHHBIX
JIAHHBIX yCTaHOBJIEHO, qTO
TepameBTHYECKas TUIOTEPMUS CBs3aHA C
TPEBOXKHBIM  YBEJIUUEHHEM CMEPTHOCTH
JleTell BO BCEX HCCJIEAYEMBIX BpPEMEHHBIX
TOUKaX. ABTOpBHI /€Jal0T BBIBOJIBI, YTO
JAaHHBIA BHUJ JIEYEeHUS [OJDKEH OBITh
OCYIIIECTBJIEH B CTalOHapax 3-TO YPOBHA
OKa3aHWA HEOHATaJIbHOM IOMOIIA U
PEKOMeH/I0BaH K HEMeJIJIEHHOMY
IIPEKPAIEHUIO B YCIOBUAX « OTPAHUUYEHHBIX
pecypcoB» [27]

IIpoBenenHoe B 2015 roay B
Benuko6putanun Ha0JTI0/1aTeIbHOE
rcesenoBanue Jary S. mokasasio, 4To y 18
JleTel, TIOJIyYUBIIIUX B IIEpBbIEe 72 dYaca
s)ku3Hu TT, B Bo3pacre oT 18 710 24 Mecs1eB
sku3Hu paszBwiacsa JIIT [13]. IIpomoymxus
JlTAaHHOE WCCJIeJIOBaHUE, yKe B 2019 TOIy
ObLIU 01y 0JIMKOBAHBI pe3yJIbTaThI,
CBHIETETLCTBYIOIIME O TOM, YTO y 11 JleTel
(38%) B BO3pacre 6-8 sert, nepenecmux 1T,
MMEIOTCSI KOTHUTHBHBIE U JBUTATEJIbHbBIE
HapyIIIeHus, KOTOPBIE He
IIPOTHO3WPOBAJIUCH I10 IIOKa3aTeIsIM
pasBuTuA 10 18 MmecsteB [11,13,15]. JlaHHBIN
pe3yabTaT MOATBEPIKIAETCA PE3yJIbTaTaMU
K CCJIeOBAHUA UX KOJLJIET u3
Bpucrosbckoro yHUBEpPCUTETa, KOTOPHIE

JINTEPATYPA

1. Karkashadze G.A., Anikin A.V., Zimina E.P, et al.
Current data on the pathogenesis and treatment of
hypoxic-ischemic brain lesions in newborns.
Pediatric Pharmacology 2016; Russian.
(Kapxkamranzse I'.A., AuukuH A.B., 3umuna E.I1. u ap.
CoBpeMeHHbIE JaHHBIE O IMaTOTE€HE3e M JIEUYEHUH
THITOKCUYECKU-UIIIEMHUIECKUX MOPaYKeH U
TOJIOBHOTO Mo3ra y HOBOPOXKEHHBIX.
IMeguarpuueckas ¢papMakogaorus 2016.)

2. Zadvornov A.A. Neonatal therapeutic
hypothermia: how does it work?
Neonatologiya:novosti, mneniya, obuchenie.
Neonatology: News. Opinions. Training 2016;
Russian. (3amBopHOB AA. HeonaranpHas

TepaneBTHYECKas TMIIOTEPMUS: KaK OHa paboraer?
HeoHaToJiorusi: HOBOCTH, MHEHUS, 00ydeHUe 2016.)
3. Abate B.B, Bimerew M., Gebremichael B. Effects of
therapeutic  hypothermia on death among
asphyxiated neonates with hypoxic-ischemic
encephalopathy: a systematic review and meta-

Tom 4. Bvinyck 3 (15). 2024 e.

YKa3bIBAIOT Ha HHU3KHe MokazaTenu 1Q u
SMOIIMOHAJIbHBIE TPYAHOCTH Y JAaHHOU
KaTeropuu JileTedl B IIKOJIBHOM BO3PAacTe,
YyeM y UX CBEPCTHUKOB [16]. B Oyaymem
nery, nosydasuive T uMeroT HapylleHue
CJIyXa, 3peHUsA, CHIKEHHE CIIOCOOHOCTH K
BHU3yaJIbHO-IIPOCTPAHCTBEHHON 00paboTKe,
TPYAHOCTU C BHUMAaHUEM U 3aMefJieHue
BpeMeHHU peaknuu [8,26,28].
3axkja04eHue

B mHacroamee Bpema TI' —
HOBEUIITUM MEeTOZ0M JledeHus
HOBODOXKJEHHBIX €  TsKEJION HD3,
OCHOBAaHHBIM Ha HeUPOOUOJIOTHUYECKUX
JIOCTVKEHUAX U MPU3HAHA KIUHUIMCTAMU
Bcero Mupa kKak 5ddexTuBHbIN. OFHAKO
IIPOBEJIEHHbIE KCCJIEIOBAHUA TOKA3BIBAIOT
MaKCUMaIbHYI0 3(@(EeKTUBHOCTh JAHHOTO
MeTO/Ia B OI[eHKe KPaTKOCPOUHBIX MCXO0B
u HEOITHO3HAUHYIO OIIEHKY o
JIOJITOCPOYHBIM HcXo/aM. fBisercs ju 310
pe3yJIbTaTOM HENOCPEICTBEHHOTO BIUSHUSA
JaHHOU  JieueOHOH METOUKU 150851
OCHOBHYIO POJIb UTPAET CTeleHb TAKECTH
H3 wu, ciienosaresbHO, MUKPOCTPYKTYPHBIE
HapylleHWs TOJIOBHOTO MoO3ra — Ha
CeroOMHAIIHUNA MOMEHT KpaiiHe
IUCKyTabeJbHBIM BOMpPOC. BBICOKMU puCK
pa3BuUTUA B OyJylIeM HEBPOJIOTUUYECKOTO
nebunuta TpebyeT OT  KJIUHHUIUCTOB
MepCOHUUIMPOBAHHOTO  MOJAXO0Jla K
BOIIpOcaM abMJIUTAIlUH JAHHOU KaTeropuu
ZeTei.

ABJIAETCA

analysis of randomized control trials. PLoS
One. 2021; doi: 10.1371/journal.pone.024722

4. Abd-El A.H, Mohamed M.D, Dabous N.I, et al.
Effect of the use of a polyethylene wrap on the
morbidity and mortality of very low birth weight
infants in Alexandria University Children's Hospital.
The journal of the egyptian public health
association 2012;104:8doi:
10.1097/01.EPX.0000421565.

5. Azzopardi D., Strohm B., Marlow N., et al. Effects
of hypothermia for perinatal asphyxia on
childhood outcomes. N Engl J Med 2014;371(2)
:140-149.

6. AlKharfy T.M.Induced hypothermia to treat
neonatal hypoxic-ischemic encephalopathy. Review
of literature with meta-analysis and development of
national  protocol = Neurosciences  (Riyadh).
2013;18(1):18-26.

7. Bhat B.V, Adhisivam B. Therapeutic cooling for
perinatal asphyxia-Indian experience. The Indian

61



Hayunwtil secmHux OMck020 20cydapcmeeHH020 MeQUYUHCKO20 YHUB8epcumema

Journal of Pediatrics.2014;81(6):585—
91.d0i:10.1007/512098-014-1348-0

8. Herrera T. I, William L.E, Malcolm F.P, et al.
Outcomes of preterm infants treated with
hypothermia for hypoxic-ischemic encephalopathy.
Early Human Development 2018;(1)1-7
https://doi.org/10.1016/j.earlhumdev.2018.08.003
9. Hayakawa M., Ito Y., Saito S., et al. Incidence and
prediction of outcome in hypoxic-ischemic
encephalopathy in  Japan. Pediatr  Int.
2014;56(2):215-221

10. Inder T.E, Volpe J.J. Mechanisms of perinatal
brain injury. Semin Neonatol. 2000;5(1):3-16. doi:
10.1053/siny.1999.0112.

11. Jacobs S.E, Berg M., Hunt O., et al. Cooling for
newborns with hypoxic ischaemic encephalopathy
2013; Rev Cochrane Database Syst
10.1002/14651858.CD003311.pub39.

12. Jary S., Lee-Kelland R., Tonks J., et al. Motor
performance and cognitive correlates in children
cooled for neonatal encephalopathy without cerebral
palsy at school age. Acta Paediatr.
2019;108(10):1773-1780. doi: 10.1111/apa.14780.
13.Jary S., Smit E., Liu X, et al. Less severe cerebral
palsy outcomes in infants treated with therapeutic
hypothermia. Acta Paediatr. 2015;104(12):1241-7.
doi: 10.1111/apa.13146.

14.Joy R., Pournami F., Bethou A., et al. Effect of
therapeutic hypothermia on oxidative stress and
outcome in term neonates with perinatal asphyxia: a
randomized controlled trial. Journal of tropical
pediatrics. 2013;59(1):17—22.
10.1093/tropej/fmso36

15. Laptook A.R, Shankaran S., Tyson J.E, et al. Effect
of therapeutic hypothermia initiated after 6 hours of
age on death or disability among newborns with
hypoxic-ischemic encephalopathy: a randomized
clinical trial. JAMA. 2017;24;318(16):1550-
1560. doi: 10.1001/jama.2017.14972.

16. Lee-Kelland R., Jary S., Tonks J., et al. School-age
outcomes of children without cerebral palsy cooled
for neonatal hypoxic—ischaemic encephalopathy in
2008-2010. Arch. Dis. Child. - Fetal Neonatal
Ed. 2020;105(1):8-13. doi: 10.1136/archdischild-
2018-316509.

17. Locci E., Bazzano G., Demontis R., et al. Exploring
perinatal asphyxia by metabolomics. metabolites.
2020;10(4):141. doi: 10.3390/metabo10040141.

18. Lunze K., Bloom D.E, Jamison D.T, et al. The
global burden of neonatal hypothermia: systematic
review of a major challenge for newborn survival.
BMC Med. 2013;31;11:24. doi: 10.1186/1741-7015-11-
24.

19. Ly M.T, Nanavati T.U, Frum C.A, et al. Comparing
tract-based spatial statistics and manual region-of-
Interest labeling as diffusion analysis methods to
detect white matter abnormalities in infants with
hypoxic-Ischemic encephalopathy.J Magn Reson
Imaging. 2015;42(6):1689-97. doi:
10.1002/jmri.24930.

Tom 4. Bvinyck 3 (15). 2024 e.

20. Mohamed S.0.0, Ahmed S.M.I, Khidir R.J.Y., et
al. Outcomes of neonatal hypothermia among very
low birth weight infants: a meta-analysis. Matern
Health Neonatol Perinatol. 2021;7(1):14. doi:
10.1186/540748-021-00134-6.

21. Nair J, Kumar V.H.Current and emerging
therapies in the management of hypoxic ischemic
encephalopathy in neonates. Children. 2018;5(7):99.
doi:10.3390/children5070099

22, Perlman J.M., Wyllie J., Kattwinkel J., et
al. International consensus on cardiopulmonary
resuscitation and emergency cardiovascular care
science with treatment
recommendations. Circulation. 2010;122:S516-
S538.

23. Polat M., Tansug N., Rabia G. Sezer, et al.
Prediction of neurodevelopmental outcome in term
neonates with hypoxic-ischemic encephalopathy.
European Journal of Paediatric Neurology
2013;17(3): 288-293.
doi.org/10.1016/j.€jpn.2012.11.004.

24. Silveira R.C., Procianoy R.S. Hypothermia
therapy for newborns with hypoxic ischemic
encephalopathy. J Pediatr (Rio J) 2015;91(6):S78-83.
doi: 10.1016/j.jped.2015.07.004.

25. Spencer A.P.C, Brooks J.C.W, Masuda N., et al.
Disrupted brain connectivity in children treated with
therapeutic hypothermia for neonatal
encephalopathy. Neuroimage Clin. 2021;30:102582.
doi: 10.1016/j.nicl.2021.102582.

26. Tagin M.A, Woolcott C.G, Vincer M.J, et
al. Hypothermia for neonatal hypoxic ischemic
encephalopathy: an updated systematic review and
meta-analysis. Archives of pediatrics & adolescent
medicine. 2012;166(6):558—-66. doi: 10.1001

27. 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. Lancet Glob
Health. 2021;9(9):e1273-e1285. doi: 10.1016/S2214-
109X(21)00264-3.

28. Tonks J., Cloke G., Lee-Kelland R., et al.
Attention and visuo-spatial function in children
without cerebral palsy who were cooled for neonatal
encephalopathy: A  case-control study. Brain
Int. 2019;33(7):894—-898.

doi: 10.1080/02699052.2019.1597163

29. Weng B., Yan C., Chen Y., et al. Efficiency
evaluation of neuroprotection for therapeutic
hypothermia to  neonatal hypoxic-ischemic
encephalopathy. Front Neurosci. 2021;15:668909.
doi: 10.3389/fnins.2021.668909.

30. Wu H., Li Z., Yang X., et al. SBDPs and Tau
proteins for diagnosis and hypothermia therapy in
neonatal hypoxic ischemic encephalopathy. Exp Ther
Med. 2017;13(1):225-229. doi:
10.3892/etm.2016.3911.

62



