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o a a 2 A Aa Y [ Yo A
WaMIAAUNA 4 518 (5088 13.4) LATMINAETIN 13 318 (398a% 43.3) LAZWUIMI AT VIAT04
1 H 1 @ @ Y 1 A Aa o [ Aaa
%em1819 T gD UNUANAIAY (P-value 0.007) 5¥A1 albumin UBEAI 2.5 HaaNTuADIATANT
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[ 1 1 [} J
(P-value 0.010) 11azN1IZ1ADA0ON IUINTITUDI (P-value 0.005) VBIMTNNY 3 NANTHAADNAANS
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51 HAIAIIZHAINMYDINYADAADALAY
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#1092 ADHT0HADALADALAINITAN
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iznelueiy 1 521ue uaasa iy
NIATUUTY (pH < 7 30 base deficit
<-12 mmol/ 1)
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M35nE1Aes TH 11U total body hypothermia
g A A . )
Ui 3 s2er A 52eeh 1 Induction phase Taan
o { ]
sz 2 ¥2lue 5282N 2 Maintenance phase oy
) { Y
a1 72 $2144 1az 5282 3 Rewarming phase 151701
o 3 1 [ Y
U5z 6 9 8 FTNe FITErNIMISalang
monitor EEG, EKG, Aaaudyaiaiswnian, iadna
QUUNNNANAINIINADABINT, FIATINADANN
F a wva I~ a va o
novlqianisiuszezaiuuudlQia aunsena
Y
AUFANILUIUMITAHN
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A
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[ . o v a Iy as
(ﬁﬂﬂ']ﬁ) WHRUNUTNNA (NTN) WA ITNITAADA
gounnaon sz iausa

{ o k4 1
2. wamsasandinn laun complete blood
count (CBC), liver function test (LFT), blood gas (BG),
creatinine (Cr), electrolyte, coagulogram
o Y Y A 1 [
3. NMTITINE Ulﬂllﬂ ﬂ?ii"'ﬁlﬂﬁ@\i"ﬁ?ﬂﬁ?ﬂﬁlﬁ] LBU
high frequency ventilator (HFOV), patient triggered
ventilator (PTV), non-invasive ventilator, &1 inotropic
drugs
9 A 1
4. 91ITuUNINF¥OU AR pneumothorax,
persistent pulmonary hypertension of the newborn

(PPHN), persistent hypoglycemia, arrhythmia
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F " Y o @ 9 @ 1 9
EUPAYANIOEAY INTVVDYAUIIIY dIUvoYA
1 A ~ Y ~ aa 4
ABILBY NIAVBYANMILINUIWVLNA AT AL
0 9 ' A oA A Y
UAUDA8AURAY ANTGAVUNINTFIV NIUNVOYA
= I~ 1 aa 4 o Y
imavanuaaturuulilnd Ansevuaziivaueaie
MBI IULAZAIAIGA AGIgA
Y aa a .o
lyada¥atlseunen (Inferential statistics) NI A
A Y A o [ . a Y
Nvoyalanyaeiy Categories ANTIEHUDYAIAY
9 { ]
Chi-square test %30 Fisher’s exact test magaﬁﬁaﬂymx
I . a s Y Y .
111 Numerical f;mﬂwmayahﬂl% Mann-Whitney
U test HIANUUANANITENINNGUAIDIN
Y aAaaa Y Aa a o o y v o J
lyada¥991909 AATILHTVONUANVTUNUT
1Y) 4 a Ao A
AUMTNYINTUN NS TNV IADONFIUTLoTA A
9 a d o
Taely Logistic regression 1TUASAUATIEH AHUA
sEAUNAAYNNADIANTEAD 0.050 (P value < 0.050)
= I = @ @ 4 1 @ a
FUTUMTANHIANVAUNUTILHIA Mo aT
(Independent variable) Auaalsaiy (Dependent
. @ a [ @ a 1 4
variable) Tagduilsoasziludinlsyiansiiioq
[ @ I~ Y] 1 [ A Y] a
arudlsmuludunlsusiangu e Wennnsina
tazwauINsHalna
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msnusmRafidiumssnelunediensn
HINNATZEZINOATTINGIVIAVOULNY FIUADU
aanAw 2561 nefueneu 2564 lasumsitaneini
A172 HIE 1az5un33n¥11aels TH U311491 30 319
Humsniifianig moderate HIE 15 318 1azmsn
il severe HIE 15 518 mandulngjnaoai
Tsamennaveuuay 17 118 aatiuiesas 56.7
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@S wunmsnidundud 1 maniisendiauaz
Tiannmstnd $1uam 13 310 Gosas 43) nquii 2
Msniiseadiauaziiiannnsanlnd $1uu 4 51
(Govaz 13.4) uaz ﬂ’cjifﬁ 3 MINFEFIN 911U 13
718 (Fo8az 43.3) Lﬁmﬂ?amﬁﬂmm%}ay‘amﬁmmm
mania 3 Ny WUN mqméﬂmmmam GRISHITGES
SAuNIRanITA MarhnAsss tazazumsndou
vazdanss Wuand1aiy (@319 1) il wuna
npazveImInNa 3 NGUNUI BIYATIAUINIAA
dminusnfe me dnyaznisaanssd dszian
N15AA0A YUIATOUATHENITN ﬁtuuiywm%mﬁ'a
usnsu laun A hypothermia, hyperthermia,
pulse rate (PR), respiratory rate (RR) 61]@\117?\1 3 ﬂfj:iJ
Tiuanaafiy (@15199 2) WA M3inmazae
unsndeuiinulumsnia 3 nau laun cardiac
massage, EOS, shock, pneumothorax, seizure, metabolic
acidosis, PPHN, persistent hypoglycemla cardiac
arthythmia tazm3lasvefusn Gummiﬂm 3 AQu
Tiuaneafiy (15199 3 uaz 5) nazilefinsaa
M3A59N9H09UFTAMT (laboratory) WL 1*blood
gas "1¢’ﬁm' pH, PaOz, PaCOz, HCO3 ,pH < 7.2 or BE
> -12 59484 1 CBC 1A het, whe , platelet, NRBC,
NI hepatic failure l4un 1 TB %50 DB = 2 mg/dL,
AST = 140 mg/dL, ALT = 50 mg/dL, ALP = 420 mg/
dL, 7173 coagulopathy laun PT > 20, PTT, INR =
1.2 Wami@i?ﬁ]i yula wuh Cr, electrolyte lactate
ﬁummﬂmmmmisﬂmmﬂ TH"]J@WI1iﬂ°I/N3ﬂmJ
Ninanaraiy Tuvaziinslasunsessionielely

{ 1 @ é’ 1 1 v
gﬂllﬂﬂﬁu@]ﬂﬁNﬂu"U@Qﬂﬁﬂ“VN 3 ﬂquﬁwamwaam

M55 luNITnATIN1IE birth asphyxia 1A
MITABIAI8 TH aenaitiodidamiaana (P-value
~ 0.007) WAM3ATI9 albumin AuANAITUVEININ
Wa 3 nquiinaderadnimssnulumsniiining
birth asphyxia MAsumssnuaie TH Tagmanngu
MdeF3ndnIngfinan13a39 albumin < 2.5 mg/dL
WINANNGUIBATIAUAUNAUINITUNA 8191

AANTINHIMITANNNIZ ANV INBENFIUTZ e TN
A ad Y o o '
Ineasangaiginy1sumssnylulsanennaveuuny

WodAYN1ada (P-value = 0.010) LAZHANITATID
aaziaeaoonlulnssdues (intraventricular
hemorrhage, IVH ) wulumsnia 3 nQuIAIY
uananiy Tasnmsnnguitseadiauazianins
Anunddnlngiidadiunng IVH sze2il 1 1nn
nquIoArIALasiiauINsng ed1alisdiAgy
MaedA (P-value = 0.005) (A13147 4)

a v o
MINN 1 GU'E]?J“EIT]'JVl']_I"U@\ﬁJ'ﬁ@n
msnsen’in msnseatin
18 (%) waziivannms  saziivennms :‘ 133 P-value
ind Anln@ faun
01y (1)) [X+ SD] 28.2346.97 30.5046.86 30.5447.92 0246
msdansas 0.197
-A3IAUsN 9(30.0) 2(6.7) 3(10.0)
- AssARae 1(.3) 163.3) 6(20.0)
- Ass AR 2(6.7) 1(3.3) 2(6.7)
- ns3fig 1(3.3) - 2(6.7)
185umsehnassd 13 (43.3) 4(13.4) 13 (43.3) 1.00
Tsmlszfiinoudansss - - 2(6.7) 0.611
ANIZUNTNFOUTEHIN 7(23.3) 2(6.7) 4(13.3) 0.533
Fansas
*P-value < 0.050
a D o
AINN 2 Gllalluaﬂ'lulﬂellaﬂﬂ'ﬁﬂ
msnsentin msnsentin
518 (%) wazfivannms  saziivannms :\ ]:3 P-value
ind Amln@ taea
Median GA (wks.) 38 (37-39) 39 (38-40) 39 (37-39) 0.506
(IQR)
Sex
- Female 8(26.7) 4(13.2) 5(16.7) 0.092
- Male 5(16.7) - 8(26.7)
Gestation
- AT AA 12 (40.0) 4(13.3) 12 (40.0) 1.000
BW (gm) [X+S.D.]  2,904.23+371.10  3,245.0+543.17  3,158.85+575.57  0.755
Route of delivery 0.156
-NL 3(10.0) 3(10.0) 5(16.7)
-C/s 4(13.3) 13.3) 8(26.7)
-FIE 13.3)
-V/E 3(10.0)
-BBA 2(6.7) -
AGA 13 (43.3) 4(13.3) 12 (40.0) 1.000
HC (ems.) [X£S.D.] 33.4241.73 33.25£1.71 33.15£1.38 0.885
Mmsniilsnsan 0.611
- Hydrops fetalis - - 1(3.3)
-0l - - 1(33)
V/S 13nsu
- Hypothermia 7(23.3) 2(6.7) 7(23.3) 0.607
- Hyperthermia - 1(3.3) 1(3.3) 0.607
- PR (m38 (bpm) 141.0419.58 152.745.25 148.5417.14 0.127
[X+S.D.]
~RR 1980 (bpm) 60.9+10.09 59.042.00 58.947.10 0.941
[X+S.D.]
*P-value < 0.050
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'
= 4 @ msnsen -
MINN 3 VDUANTITIINHIVDINITD an s minseniin
v FIAWaz o msn
98 (%) o HAZHAMUINT A Aaa P-value
WAUHINT ~ a [GLikiel9]
. . - Annd
MINIBATIA  MINTVATIN Und
Ry v msn
318 (%) HAZHAMUING  HAZHNHUINT A Aa P-value
- o fa [COVED) LFT
Und Annd
DB (mg/dL) 0.6+0.14 0.4+0.21 0.9+1.72 0.898
Cardiac massage 2(6.7) 2(6.7) 8(26.7) 0.058 AST = 140 (mg/dL) 4(13.3) 2(6.7) 9(30.0) 0.169
EOS 2(6.7) - - 0.611 [X£S.D.] 155.8+143.63 130.5+79.74 325.3£296.98
Shock 6(20.0) 3(10.0) 8(26.7) 0.696 ALT > 50 (mg/dL) 2(6.7) 1(3.3) 7(23.3) 0.130
Inotropic drug 4(13.3) 3(10.0) 8(26.7) 0.264 [X4S.D.] 33.1+23.77 33.0+2.99 104.24122.83
On Mechanical ventilator ALP <420 (mg/dL) 13 (43.3) 4(13.4) 13 (43.3) 1.00
-ETT 11(36.7) 4(13.3) 12 (40.0) 1.000 [X+S.D.] 137.9+32.78 112.0£21.92 168.7+70.48
Mode of Mechanical ventilator 0.007* Coagulopathy
- PTV mode 11 (36.7) 4(13.3) 5(16.7) PT > 20 sec 5(16.7) 1(3.3) 8 (26.7) 0.413
- HFOV - - 7(23.3) [X+S.D.] 20.6+8.63 18.8+4.01 33.8424.95
- CPAP 2(6.7) - 1(3.3) PTT [X+S.D.] 44.6+42.00 35.5+6.31 68.7+46.35 0.607
Pneumothorax - - 3(10) 0.180 INR=>1.2 11 (36.7) 4(13.3) 13 (43.3) 0.611
Seizure 6(20.0) 4(13.3) 7(23.3) 0.211 [X+S.D.] 1.9+0.85 1.6+0.41 3.042.35
Metabolic acidosis 8(26.7) 3(10.0) 10(333) 0857 Renal and
*P-value < 0.050 Electrolyte [X+SD]
Creatinine 0.79+0.26 0.79+0.24 0.85+0.22 0.991
Na 136.85+2.51 137.25+0.50 138.3124.07 0.157
4 y Y o o I e K 4.296+0.65 4.827+0.71 4.916+1.05 1.000
MINN 4 Gllf]isljﬁﬂ'lil"ll'li‘]JﬂTiiﬂ‘leﬂ AYIDAN cl 99.23+4.36 101.503.00 97.1545.15 0.863
~ v -HCO, 16.99+2.96 15.5542.96 11.39+5.78 0.607
UKy (TH) WAaN1TATIINIINID Renal and Electrolyte
‘]J a wua o Y 4 Glucose (mg/dL)
%4
Q ANT LASAADANIIHIIUTND [X+8.D.] 173.08490.97 129.25+58.91  20831+168.86  0.805
-<46.8 - - 1(3.3)
Msnson = -46.8—150 7(23.4) 3(10.0) 6(20.0)
- MINIVATIN ~
o E— o mse - >150 6 (20.0) 1(33) 6(20.0)
98 o t4 - -value
’ Weams Ao 1duiin Lactate (mmol/L)
Jnd Nann [X£S.D.] 7.06£2.71 7.4242.36 14.83+8.86 1.000
-<44 2(6.7) - 1(33)
On Cooling at age 11 (36.7) 2(6.7) 9(30.0) 0.286 _>44 1136.7) 4(13.3) 12 (40.0)
< 6 hrs. after birth Cranial U/S
1"BG [XS.D.] -No IVH 9 (30.0) 1(33) 3(10.0)
-pH 7.240.15 7.3£0.08 7.140.23 0.616 - IVH grade | 3(10.0) 3(10.0) 2067
- PaO_ (mmHg) 121.9+108.69 226.2+138.14 124.8+84.31 1.000 ~IVH grade It B ) B
- PaCO_ (mmHg) 44.4+25.57 41.2425.94 49.1432.65 1.000 - IVH grade 11l B ) B 0.005*
-HCO (mEq/L) 17.247.32 15.1+4.22 15.5+7.74 0.372 - IVH grade IV B ) _
pH <7.2 or BE 8(26.7) 2(6.7) 9 (30.0) 0.879
*P-value < 0.050
>-12
1" CBC
- Het < 45% 6 (20.0) - 4(13.3) 0.320 .
[X+S.D.] 43.7+7.10 5232497 48.93497.32 A ¥ g Ia 825
. T . 93497. MINNS  ANEUNINFIUIULINYIIAgITan
- Whe (cell/mm?) 23,946.1+ 25,275.0+987.84 28,238.5+ 0.607
A
5,155.52 13,334.83 DUNNHY (TH)
- Platelet 250,846+ 267,750.0= 219,000.0= 1.000 ° e
(cell/mm’) 66,718.12 97,963.85 93,283.62
5 5 X 0.184 msn3en
NRBC > 10 2(6.7) 2(6.7) 6 (20.0) manseaisn m n msn Pvalue
[X£S.D.] 11.9+29.46 31.0+47.02 32.0+68.78 oo FIamazi A an
318 (%) AN " @syIn
LFT - NS
in@ o [ a
TP (mg/dL) Andnd
[X£S.D.] 5.0120.67 4.9240.73 451%1.15 0.549
->45 11 (36.6) 3(10.0) 8(26.7) Hypoglycemia ) ) 163 0.805
<45 2(67) 163.3) 5(16.7) Hyperglycemia 6(20.0) 1(3.3) 6(20.0) 0.805
Albumin (me/dL) PPHN - - 1(3.3) 0.805
[X+S.D.] 3.41£0.47 3.35+0.57 2.87+0.83 0.010% *P-value < 0.050
-225 13 (43.3) 4(13.4) 7(23.3)
-<25 - - 6(20)

o ¢ o
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ﬂ]ﬁ]ﬂﬁ 6 Nﬁﬂ?iﬁﬂ@TNﬁWlﬂﬂTi
WuIMs (N =17) 518 (%)
1na 13 (76.5)
nAn@: - Cerebral palsy 4(23.5)
- Epilepsy 4(23.5)
Naﬂ”lﬁaﬂﬂﬁJﬁ@luTﬂWﬁ

HEAAAIUINAMUINTNMINIUNTZNIDY 12-18
o NuMNguMINiseaFIauazinamslna
13 318 (76.5%) 1Az NQUNINNToATIALALINMUING

2

Han® 4 318 (23.5%) Tagnunmsnnguiliiaunng
v v 1
FINNATU (cerebral palsy, CP) LIAZNITNNI 4 318
~ v A
UNNILANTN (epilepsy) (A1TNN 6)

a =
f’]ﬂﬂi]ﬂﬂﬂﬂ]ﬁﬂﬂ‘]&ﬂ
INHANITANYIND I NITANUAIIE birth
LAy Yo o 9 =
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Outcome Of Therapeutic Hypothermia
in Perinatal Hypoxic-ischemic Encephalopathy
Infant in Khon Kaen Hospital

Wanlapa Udchachon, MD

Abstract

Background : Hypoxic-ischemic encephalopathy (HIE) in Newborn is one of the neonatal
emergencies requiring the immediate treatment. Nowadays, There is treatment by Therapeutic
Hypothermia (TH) help to improve the outcomes for HIE.

Objective : To identify the outcomes and risk factors of TH in Perinatal HIE infant in Khon
Kaen Hospital.

Methods : A descriptive study was investigated in the neonatal intensive care unit at Khon
Kaen Hospital, Thailand from October 2018 to September 2020.

Results : A total number of 30 neonates with HIE were identified with a female than male.
There were Moderate HIE 15 and Severe HIE 15. The most common neonate born in Khon
Kaen Hospital 17 (56.7%). There were group 1 survived and normal development neonates
13 (43.3%), group 2 survived and global delay development neonates 4 (13.4%) and group
3 dead neonates 13 (43.3%). However, The different of mode ventilator (P-value 0.007),
albumin <2.5 mg/dL (P-value 0.010) and intraventricular hemorrhage (P-value 0.005) were
in three groups neonates with statistical significance.

Conclusion : Moderate or severe HIE neonates had treatment by TH higher survival rate
but some neonates had abnormal development. The different of mode ventilator, albumin
and intraventricular hemorrhage were affecting treatment in three groups neonates.
Keywords : Neonates, Hypoxic-ischemic encephalopathy, Therapeutic Hypothermia,
Development
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