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Faaadlugsad 1

4

|l
= 9 =
M3INNN 1 HEPIUDYaNUYIU

Joyanalil (N=18) $1uu (oway)

3% We 9 (50)

019 (1AB1/ 1) 14.45 £0.29

E A o

wlaneReuvesnsounsy
010,000 2(11)
10,000 — 30,000 9 (50)
30,000 — 50,000 2(11)
> 50,000 5(27.8)

9 @

HALANAN
Jauazanga 5(27.8)
TR 0(0)
TN 8 (44.4)
1Jeanens 2(11.1)
Ao 1(5.6)
ATOUATIVENY 2(11.1)

MII carly intervention

y
<8 n5enoll 14(77.8)
)

> 8 Ajenoll 4(22.2)

k4

deyamsn

#1 Blood gas N1gviooni 1 3214

pH 7154025
<7 5(27.8)
7-7.15 3(16.7)
>7.15 10 (55.6)

4 A o v a 9
eguoImINde UM SN INIIMsangunaine (1) 5.33 (0.35, 8.54)

> 6 Falus 7(38.9)

<6 11 (61.1)
Modified Sanart Score

Mild 2(11.1)

Moderate 11 (61.1)

Severe 5(27.8)

aEEG (Ambulatory Electroencephalogram)

Mild abnormal 1(5.6)

Moderate abnormal 8(44.4)

Severe abnormal 9 (50)
Seizure Yes 11(61.1)
Hearing test (OAE) Abnormal 4(22.2)
Eye examination Abnormal 2(11.1)

Value presentation as mean + SD, or Median (IQR) and n (%)

a 4 a
266  gUYANY FITUOATLND UASAMS

A o 9
wan1sUseuians laeles Mullen scale of
. YY1 Ao & Y o A
carly learning YBIRIV13IWITLLENT UL LAY ALl
v y A o . \ \
1. @1uNaINielAIan (Fine motor) a1 11y
o ¥ v o ' ¢ A 9
MlAsLAUMAINNUINRABIIN (very low) Fo8AY
o o ' s A 9
72.2 SEAUAINIUAUNINDY (below average) 59892
] 1 o 4 4
5.6 3zAURYIUINUNINAY (average) TOUAL 22.2
Y o Y
2. AMUMTIVINNA9AT (Visual reception)
] 1 o Y [ (; l 4 {
daulngiilaszaudiniunasimasuin (very low)
9 v o 1 4 y
F9UAY 55.6 ITAUANIUAUNINDY (below average)
Y 1 1 P Y
Jouny 16.7 izﬂuagﬂlummmmaﬂ (average) 3080
[V J 4 §
22.2 1Az SEAUGINIUNUNARABUIN (very high)
Y
J089% 5.6
k4 9
3. AMuUANNUT NI (Receptive language)
] 1 o Y [ (; l 4 {
drulnaiilaszaudininnasimasnn (very low)
Y o ° 1 4 4
59882 50 FTAUAININUNUNINDY (below average)
Y 1 1 P 9
Jouay 11.1 izﬂuagﬂlummmmaﬂ (average) 3080
[V J 4 §
33.3 1Az SEAUGINIUNUNARABUIN (very high)
9
J089% 5.6
F% A 9 .
4. AIUMTTONIHIYNIT YA (Expressive
] 1 o Y @ g' 1 4 {
language) d@auluaiinlaszaudiniunasimasuin
Y v o v 4 4
(very low) 3088 50 FTAUANIUNUNINAY (below
Y [ [l s
average) 3080z 11.1 izﬂuagiummmmaa (average)
v o ' ¢ A
5080% 16.7 32AUFINIUNVUNINAY (above average)
9 o 1 E4 {
FOUAL 16.7 182 TEAUFINTUNUNRAGUIN (very high)
9
J089Y 5.6
o gz’ Y 9 A a g o a
1119 4 ansunuienatlussavadilyan
(Cognitive function) AURAUMINY 70.33 + 25.16
aauanaluaisned 2
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~ a 19 Y
AN 2 Llﬁﬂ\‘lNﬁﬂ?ﬁﬂﬁgluuWﬁJHTﬂTﬁIﬂﬂﬂl%
Mullen scale of early learning (N = 18)
dann @ inaual g9 qann
Very low  Below 102 Above Very
average Average average high
Fine motor 13 (72.2) 1(5.6) 4(22.2) 0(0) 0(0)
Visual reception 10(55.6) 3(16.7) 4(222) 0(0) 1(5.6)
Receptive language 9 (50) 2(11.1)  6(33.3) 1(5.6) 0(0)
Expressive language 9 (50) 3(16.7)  2(11.1) 3(16.7) 1(5.6)
Cognitive function score 70.33 +
25.16
Cognitive function 11 (61.1) 1(5.6) 5(27.8) 0(0) 1(5.6)

Value presentation as mean + SD and n (%)

namsUsziiuanuasalunsmiauves
ﬂélmgﬁfaﬁﬂ”lmj (Gross motor) Taglatunil sz
miﬁmummﬂﬁ’mgéaﬁ@slwgi (Gross Motor Function
Measure; GMFM) NUSZSUANNANNTOMAY 65.84
+34.22 % uaziilolsuiiudenuulsziiuseauaiy
mmmﬁlmmimﬁ'auhlm (Gross Motor Function
Classification; GMFCS) WU GMFCS JZAU 1 %}aﬂaz
72.2 GMFCS 3261 2 J00a2 5.6 GMFCS 3281 4
$o8az 11.1 ez GMFCS 3261 5 sovay 11.1

nam3tlsziiuszduniyanvesdinaio
Taelsunalsziiiv Test of Non-verbal Intelligence
Forth edition; TONI-TV mﬁ'ﬂagjﬁ 89 + 8.65

HAIINUUUAANTDIUANNGUDINITOD N AT
(Modified Checklist for Autism in Toddlers; M-CHAT)
afunwlne uag nuvdanseslsalunguiimuins

a a 1 Y
HalnAoe1950 AU (Pervasive Developmental

Disorder Screening Questionnaire; PDDSQ) WU
Y ] ] A
HUVARUNI M-CHAT gilnasesdiulvaiseiiiy
AZUUUIIV 4 910 23 AzuuY Taglazuuudiga 1
AQd Ax ~ [
AZUUY gaga 19 AZUUY 1azlANNNN1IZIAeI0
1 a a 9Y 4 )
NAUeINMIPENAANI oA 77.8 oM UUUTO VDN
9 1 [ a
PDDSQ Hinasediulngsziliuazuunson 6
910 25 AZUUY TaglazuuuaIge 1 AZIUY gaga 17
< { H ] ] A A
AZUUY LAZUIANNNNIZABIADNIUDINITDONAAN
Y
I980% 44.4
A . ¥ YY1 aew o
191VDYAVRIHINITINITEI 18 AY W WEN
ANuRAlnAYDY cognitive function 0& Gross motor
4 1 9 1 1
function INOWIANULANA1VOIVOYANUFIUNUN
A ]
71U Cognitive function WUTZAVANAT OA
dy 2 = 1 [
Tumsiaesguyasvesgilnasesinanuuandiaiuly
1 3 AA .. . a a a A
NQUIANNY cognitive function Unauaziaillng Ao
Y < 1
ANNINTEAURIRNATEIIUIANNGY cognitive function
UnAlinzuuy 73.33 + 15.37 118UNY cognitive function
Aa Aaa = = Y
ARUNA WAZLUY 84.67 + 16.52 Taslin A3 o9 1ua11
YN parent-child dysfunction interaction L1 ANAUNIN
Mo ua liltied 1y n19dta (p-value 0.076)
Y 1 1 I~ §
A1U Gross motor function W‘U’ﬂﬂqmﬂﬂﬁﬁ
v y A o 1A A A Y
ANNAINIaNNAIUNaiolalvgRalna

= o 1 . A A = @ 1 <3
IOUATHEAN percentile N 3 LUBDINIUNUNYULAN
A Y Y dy % 1 a
‘VliJﬂ’JHJﬁ']iJ']ﬁE]VIN?’HuﬂﬁHJL‘IJ@‘JJ@GlﬁﬂJU'IJﬂﬂ tag

Y

1o 15 Y . .
NUINUIUATIVDINITLVITIN early intervention

1 [ 1 1 < .
uana19ny Tagnulunguianii gross motor

a a Y ' 3 1 [

function HAUNAVLIVITINNINNIT 8 Asenell daiu

' I a Y Y '
Gl‘Lmqmﬂﬂﬁ gross motor function Unaniiuieen

g/’ 1 @ d'
8 n59701 Autaalumsnn 3

o o o & A a 1 a
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. v y a a v v
MI19N 3 uﬁﬂwagaﬁugm%mmmmmmmﬂﬂmmmu cognitive function LiA¥ AU gross motor function

Cognitive function Gross motor function
v Un@’ Aaln@’ Un@i’ Aaln@*
doyamly
¥ (n=6) (n=12) (n=13) (n=5)
INe B8 3 (50) 6 (50) 6(46.2) 3 (60)
MY 3(50) 6 (50) 7(53.8) 2 (40)
1vn (kg)* 14.07 £2.54 12.94 £7.01 15.17£5.77 8.50+£2.17
Percentile <P3 0(0) 2(16.7) 0(0) 2 (40)
P3-10 0(0) 1(8.3) 1(7.7) 0(0)
a'mqa (cm)* 91.17£11.58 84.42 £11.78 90.23 +£10.96 77.40 £9.26
Percentile <P3 0(0) 1(8.3) 0(0) 1(20)
P3-10 0(0) 1(8.3) 1(7.7) 0(0)
P10-25 1(16.7) 3(25) 3(23.1) 1(20)
!t’fuiﬂﬂﬁi‘ﬂz (cm)* 48.67 £1.03 46.54 +3.29 48.38 £ 1.54 44.3 £3.67
Percentile <P3 0(0) 3 (25) 0(0) 3 (60)
P3-10 0(0) 0(0) 0(0) 0(0)
P10-25 0(0) 0(0) 0(0) 0(0)
P25-50 1(16.7) 4(33.3) 5(38.5) 0(0)
P50-75 3(50) 4(33.3) 5(38.5) 2 (40)
P75-90 1(16.7) 1(8.3) 2(15.4) 0(0)
P90-97 1(16.7) 0(0) 1(7.7) 0(0)
>P97 0(0) 0(0) 0(0) 0(0)
Y A w
§1ﬂ‘1ﬂﬂﬂ!ﬂﬂumﬂﬂﬂiﬂﬂﬂi'3
0-10,000 VN 0(0) 2(16.7) 2(15.4) 0(0)
10,000 — 20,000 LN 1(16.7) 4(33.3) 3(23.1) 2 (40)
20,000 — 30,000 U 2(33.3) 2(16.7) 2(15.4) 2 (40)
30,000 — 40,000 UaN 0(0) 1(8.3) 1(7.7) 0(0)
40,000 — 50,000 LN 1(16.7) 0(0) 1(7.7) 0(0)
1NN 50,000 U 2(33.3) 3(25) 4(30.8) 1(20)
v o
gouavian
T RTGERTR LN 1(16.7) 4(33.3) 4(30.8) 1(20)
113A1 2(33.3) 6 (50) 4(30.8) 4 (80)
EACRERL 1(16.70 1(8.3) 2(15.4) 0(0)
AGITIYGR 1(16.7) 0(0) 1(7.7) 0(0)
ATOUATIVEY 1(16.7) 1(8.3) 2(15.4) 0(0)
M3 Early intervention*
<8 ﬂﬁ:ﬂ(ﬂ'ﬂﬂ 5(83.3) 9(75) 12 (92.3) 2 (40)
> 8 Asnoll 1(16.7) 3(25) 1(7.7) 3 (60)
Yoyan1snaen
1 pH (blood gas) age<1hr 7.27+0.28 7.09+0.23 7.14£0.26 7.19+0.26
pH=<7 1(16.7) 4(33.3) 4(30.8) 1(20)
pH 7-7.15 0(0) 3(25) 2(15.4) 1(20)
pH=7.15 5(83.3) 5(41.7) 7 (53.8) 3 (60)
aEEG
mild abnormal 0(0) 1(8.3) 1(7.7) 0(0)
moderate abnormal 4 (66.7) 4(33.3) 0.321 1(20)
severe abnormal 2(33.3) 7 (58.3) 0.620 4 (80)

a 4 a Jd [
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Cognitive function

Gross motor function

Seizure

Yes 3(50) 8 (66.7) 8(61.5) 3 (60)
No 3(50) 4(33.3) 5(38.5) 2 (40)
TONI-IV ﬁllmﬁjﬂﬂﬂ‘im 86 +6.42 90 +9.68 87.62 +8.49 92.60 +8.91

Value presentation as mean + SD and n (%)
*P-value < 0.05

av ' 1 Y ' M
INMIANEIIT0UDY Caroline EA,. et. al. WUI1 pH 11 blood gas N101g1U0en11 1 ¥4 WAVDY aEEG

@ a | v o A Aa o Y Yaw K o 9 o '
LAZNTISYNLININA ﬁmﬁmﬂummm&mmﬁwm uazwmmmﬂuamﬂﬁ"l@ HIRYINUTIVDUAAINA 1IN

v o do o > v v I o o ¥ v
LN IANUAUNUTNUITZAUNNUINITNG 4 91U ﬁ’f] ﬂmmﬁ’émmaﬂ ﬂ’liﬁuz‘ﬂ’lﬁﬁ’lﬂﬁ’l ﬂ')’llllfUﬂﬁ]ﬂTH’l LAy

A 9 1 1 ] 2 Y g @ S a a A = A ¢; 1
MITONIHYMI TN IHT WU ﬂ@]iJWﬁF’JJU']ﬂWiﬂ']uﬂaUJLUfJNﬂLﬁﬂWﬂllfW] UANRagvoN pH Tuiaea @10

o w

a

R Y i o < a ] % a o {
ﬂﬁ]iJWﬁNu’]ﬂ”lﬁﬂﬁ?ﬂlﬁﬂﬂﬂlaﬂﬂﬂﬂ @ﬂ?ﬂﬁuﬂﬁ"]ﬂﬂ]uﬂ']\iﬁﬂﬁ ﬂ\illﬁ'ﬂ\ﬂﬂﬂ'\ﬁ"lﬂﬁ 4

{ v o J o a Y] Y] ]
ﬂ]i]ﬂﬁ 4 ANUTAUNUDIUDN pH Slu blood gas, aEEG LagNNITENLINNA NUITZADUNNUINTT
Fine motor Visual reception Receptive language Expressive language
normal abnormal normal abnormal normal abnormal normal abnormal
(n=4) (n=14) (n=5) (n=13) (n=7) (n=11) (n=6) (n=12)
History of birth
pH from blood gas 737+£0.06 7.09+0.25% 7.22+0.30 7.13+£0.24 7.24 £0.27 7.10 £0.24 7.24 £0.27 7.27£0.28
(age <1 hr)
-<7 0(0) 5(35.7) 1(20) 4(30.8) 1(14.3) 4(36.4) 1(14.3) 1(16.7)
-7-7.15 0(0) 3(21.4) 0(0) 3(23.1) 1(14.3) 2(18.2) 1(14.3) 0(0)
->7.15 4 (100) 6(42.9) 4 (80) 6(46.2) 5(71.4) 5(45.5) 5(71.4) 5(83.3)
aEEG
- Mild abnormal 0(0) 1(7.1) 0(0) 1(7.7) 0(0) 1(9.1) 0(0) 0(0)
- Moderate abnormal 3(75) 5(35.7) 4 (80) 4(30.8) 5(71.4) 3(27.3) 5(71.4) 4(66.7)
- Severe abnormal 1(25) 8(57.1) 1(20) 8(61.5) 2(28.6) 7 (63.6) 2(28.6) 2(33.3)
Seizure 3(75) 8(57.1) 3 (60) 8(61.5) 3(42.9) 8(72.2) 3(42.9) 3(50)

*P-value < 0.05

=\
anisema
= A g dyye y v
vinmsaneinud wailasunsinuaie
M39AUNHNNIYIINNILANBIVIABDNFIULAA
oy (cognitive function) agluseaum Hazdwn
= 9 = o y A o '
DsoBay 66.7 uazimsinuveInauilelalng
(gross motor function) Tuszauaulalagliiivadiia
| { ¥ Yo Y
Tumaindeulvifiaeddainyzgedasesas 722 17z
a Y
AUDINNITTUILTI (GMFCS 4 1ag 5) 39808 22.2

Il < A A A Y Aa
pg13lsnaruniesienlslunisyseiiiv
Y
@ Aa v 9
Wau1n1591n9143381 1% Mullen of scale of
. & av 1 Aq ¥
carly learning #901199101UT8 uA 9 szmanly
1 g}; 1 [ 4
Bayley-TIT a3 2 ad1ailuniosdonasgiulums
FHaReszAUTAINIFITANNL WFe D oIIAINY
1 a o Y 3 o [
drumsdsziiunmstauvesnarmioialvg
qa./l av dy Aav 1 Y dy T 9
NnINuIdeHLazuITeno Ui luaslszimele
M31lsziiuves GMFCS

o o o & A a 1 a
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o v < a
Waﬂ?ﬂfﬂﬁmu‘ﬂ‘ﬂﬂﬂﬂﬁ@\ilﬂﬂﬂﬁﬂ@i’)ﬂﬁéﬁu

Q

A YA

A28 M-CHAT a2 PDDSQ Wmmqmma Ao
@1aﬂqummiaawaﬁmqqmsaﬂaz 77.8 UQe 44.4
[ I Y Y Ao [l (=)
muazay o1 izgiuisuIdedinlvgll
% 1 Y 3 1 1 %
WAUINMTAIH FIFIHAADNITADVUUUAANTOIVD
F4 [ a Y o a2y Y
AnAses uaninmsasavlsziiulaerideluiigan
1 Aaov a a 4 aa [
syu3veAulaln1IzeeNaANAINNUNNITIUINY
1 [ < [V a I 1
DSM-V uandalsnaunisihsy Jaazdnaindni
~ ~ '
inzideane il
A o = v Y Y o av ]
1R HAMIANH NN I 2 NGY
1 a Aa a Y
Aonguiln@ uazAalnd lua1uued cognitive function
9 1 H
NUAZUUUAIWIATIAVDIRUNATRINGUNGNY
cognitive function HALNANAZHUUANVIATIAFINI
oA = .. . a =~ =
NAUNGNY cognitive function Und Taglinnunion
Tuduveq parent child dysfunction interaction
u@ﬂmmumﬂ‘waﬂ (p-value 0.076) waaalimium
anuAalnaluaiu cognitive function AINDAD
A o @ EAl [
Upduiusieuiuazgn
WeENMINANNANYAAYDY gross motor
[ o 9
function WUTAMULANANAUVOUTUTOVATHE 1ag
1T Aas . a ad o Y Y
NANNY gross motor function Wﬂﬂﬂ@mﬂu’JHNWﬁ’m

aov dd

’Ji]EJ‘ﬂiJLﬁUTE)‘Uﬁi‘H“’HEJEJﬂ’N percentile 1/] 3 400N

ﬂijiJ“ﬂﬂJ gross motor function ﬂﬂﬂ’é)ﬁlNiJuEJmﬂi}j
NA0A (p-value 0.012) LAZTWUANIULANAINNY
Y
o 15 Y . . '
VoI IUATIIUMTIVIS N early intervention 9814
Tisddayneada AengquilinnuAaln@ves gross
1 [ Y 1 1w g: 1
motor U 1HYILINITIWINNIUIAD 8 ATIART 11
‘I/]Nﬂﬁ‘ﬂﬁ‘l&ﬂﬁjhﬁ gross motor function ﬂﬂaf‘huslﬂﬂui
Y 9 1 g‘z = Y I 1w
TIWUBINI 8 ASIAOL taas iU NWAUINS
Y 9 4 o BN 1 v A Y
aunamielalvadinanemsandulaansiw early
. . 9 1A 3 A A A
intervention ¥94{1/NATDI NAMIABIANNIANUHALNA
k4 Y
VDY gross motor function I%J‘]Jﬂﬂiﬂﬂilz‘lmﬂﬂlﬁll”li’m
NANTTUINNN
= ao . 26 ~
1NNITANEI1IVYUDN Caroline EA., et. al. Tl
[ o Y a o Jay 1
2016 WUN pH <7 vz lvinanadws nlua 50% waz
F4 v [
IANSTIVBUNDI AURG pH 11 blood gas N1

a 4 a
270  guyany 5ITUOATEND AN

v
Ay AA o

Y ' ) v Y Y
UoenI1 1 F e Tunguuus I denNNMUING
Y Y 49; v & Aa a Ao ]
AunautHeNanAnlna (7.09 £ 0.25) IAIKINN
v Y Y Ay A o Y 4 dy v a
NgURINTIITENIRRIMIAUAATHaNAENNG
(7. 3740, 06) 08 NUAAYNNADA (p-value 0.001)
Sody matien pH 910 blood gas wﬁﬂummiﬂmﬂ
AmNseIEAN A B IR AIMI SN A
ﬁmﬁﬂ (fine motor) ulﬂ
MsantilatesImou WU FIUEMAUATHENY
ASANYIVEITAINITAINDIVILAINANTENUAD
manaums delinviladoNdnasdreiivedinny
aa 4 [ @ 1 o Y Ya o
NNADA 1HININNNGNAIENLTIUIUTLDY {ITY
YR~ 1 A = dy I d o ]
wiutluegeganmsanwitaziuilse Tosid sy
= Aa v 1
Any1dvenen 11

agwanisfin
1MAMITAEIRIIAITAAgUNYTIn18N Y]
IBNTTS2E cognitive function SN 61.1 %
HAZUNIZAURINMITULTI (GMFCS level 4 LAz 5)
222% dumsmilaiviidawansenuluszozen i

9 w
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Long Term Neurodevelopmental Outcomes in
Children with Therapeutic Hypothermia for
Hypoxic Ischemic Encephalopathy (HIE)

Supitcha Thamissarakul', Adidsuda Fuengfoo'*, Thanyaporn Mekrungcharas'*,
and Sija Leelathanapornl*

'Division of Developmental and Behavioral Pediatric, Department of Pediatric, Queen Sirikit

Background: Therapeutic hypothermia (TH) become a standard of care for moderate to
severe HIE since 2005, mentioned to decrease mortality and sequelae such as developmental
disability and cerebral palsy. In Thailand, QSNICH and Chonburi hospital used TH as standard
treatment since 2011 and 2013 respectively. Data of long term outcome are limited
Objectives: To assess neurological conditions and developmental outcomes, associated
factors and long-term effects of children aged 12 months to 60 months who got therapeutic
hypothermia at QSNICH and Chonburi Hospital.

Methods: A cross-sectional descriptive study of 18 enrolled participants, Mullen scale of
early learning (MSEL), Gross Motor Function Measure (GMFM), Gross Motor Function
Classification System (GMFCS) assessment of patients and collected data such as
socioeconomic family status, caregivers’ education, Test of Nonverbal Intelligence Fourth
Edition, Modified Checklist for Autism in Toddlers, Pervasive Developmental Disorder
Screening Questionnaire and also perinatal history.

Result: Mean cognitive function from MSEL was 70.33 +25.16, 11 children performed very
low level (61.1%) and one was below average (5.6%). GMFCS assessment was found normal
function 77.8% and severe disability 22.2%. Head circumference below P3 correlated with
abnormal gross motor function. Low mean pH in blood gas at 1 hour after birth correlated
with abnormal fine motor, statistically significant.

Conclusion: Neurodevelopmental outcome of children in this study was found lower level
than average and severe disability by GMFCS, no significant factor correlated with these
results. In addition, it was found that gross and fine motor function correlated with some
factor during Therapeutic Hypothermia.

Keywords: Therapeutic hypothermia, long term neurodevelopmental outcomes, HIE, MSEL,
GMFM
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