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UNANNNIAY
Dealing with common congenital heart disease in neonate and infant
Nattakan Khuanhawech

Department of Pediatrics, Pranangklao hospital
Received January 29, 2025 Revised June 24, 2025 Accepted June 24, 2025

Abstract

Congenital Heart Disease (CHD) is a heart condition caused by structural defects in the heart.
These abnormalities develop during the formation of the heart chambers and great vessels during fetal period.
The incidence of congenital heart disease in newborns in Thailand is approximately 8—10 cases per 1,000 live
births. CHD can range from simple to complex forms, with varying degrees of severity and a broad spectrum
of clinical presentations. A thorough understanding of the disease is essential for medical professionals to
facilitate effective treatment planning.

Keyword: Congenital heart disease
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Tae 11d1e PDA vzlimswensaiveslsana
Y] < J o { ' . . . N
Ms5E: IANMsnAaeaneuivuANi PDA vu1alna (hemodynamic significant PDA) 921la PDARYY
I~ @ ' ' @ 1
ms ¥ien (medical closure) 1UHaN laun ibuprofen, indomethacin W30 paracetamol NOU wnga lieunso
=y 1 a [ @ d o <3 < 1
Uald Jenoennsandida vioaruialalasldglnsal daulumsnnasansufdimuauazianian dau
[ICRS) d @ . < @ )
Tngjinilag 1dd0gUnsain1unsaiuiale (transcatheter PDA device closure)’ i unan Tasiinsimou
= dgf A N @ ] 1 A .. S 1 Y
918 1 LIJEIVLJI’I,“]_] LW@aﬂﬂﬁ’]ulﬁﬂﬂﬂl@ﬂﬂWiﬁﬂuﬁ'JGlﬂL!a$ﬂ’]iUWﬂLﬁ]UﬂfJWa@ﬂLa@ﬂ (vascular injury) YAIUNUDY
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. A a . 2 & Yy A ' X '
4. Coarctation of aorta (CoA) 19 N1TUTDYABAVDI descending aorta mgﬂumma@mmﬂwmﬂﬂgafmmu
AN ) YBITNY
dal [ = = A I a a a ..
2INMITUAAL: YUNVAIVFUUITIVOINITAY MINAUFULTININDITUN1ILINgALAZRNIAY (critical
2 ' 1= o o ' { 2 o
congenital heart disease) 921@AI0IN5FON (shock) Tus1901g LN TundInaen (3299 PDA Sunaduaz
a ,:' A zﬂy 1 1 1 Y 1A LY Y
Yaluiiga) mszidoa liidesdiuaie o vesinme'la lidieane tazduaaseimsvoaialeney 91nms
A 9 Li’ @ [l = 9 =3 Y o g‘/ PR 1 dy Y Yo aa [ Yyl A [ 9
anduiteriala ldansadudsesavla antuludihonguil deeldsumsiteieldE Susnuaiens
1611 prostaglandin E1 (PGE,) tite1la ductus 198195780524 u 219 (inotrope) nazadada e TsaiSou
s A [ ) ya A =} o o A A
uwndiverAaIisoanon 1RITINGA MINAVTLAUNANILUAAI0INIHI 198 Ao thileevol Mglansa
9 A:SIJ 1 o v a I I = ] 1 Aa a v I
aauud 1hes i la Auaremsnusninauazidnan Winauaea binnag linaasemsdalnaluioan
< v A 2 a 2 v ~ A ' o w ~ A
an uale TaduenaunnUu e wwiionsmiiesdie Uravnaiesnainie veaulafsEE 30119
aulitiens uAtuBYAs19INUANNAUES (hypertension) #3530 1AgUIFY (murmur)
Physical Examination: Systolic ejection murmur at LUPSB and interscapular area, 1Muau laraiu uga
1A o A A 9 A
AN agFnash ldwn ity
.é’ B = = 3 9 o a A 3 Y .
Chest X-Ray: Y408 UA1NFUUITIVDINTAY MINALEANTDY 919W VLA e navse Tardniios (mild
. = A A A 1 F2 v .
cardiomegaly) M 1NAUJUNUIIHIDNID8TIADUIINAIY (complex CoA) 3z WU 219 Ta (cardiomegaly)
-~ 1 1<
YSuadealileann (increased pulmonary vasculature 48¢ pulmonary congestion) dauluanlavgny
= < I . 3w 2 = Y . . Aa Yy A
soeAUIAMIIU YA (3 sign), INUANBULYDUNIZANT INTINI08HEN (rib notching) 1INMINVIFUIFDA
(collateral) Tunasiu
ECG: Left ventricular hypertrophy (LVH) 91n115U5U#2 (compensate) Y04 LV Lﬁ@ﬁﬂ{’f 50UAL
o = k4 dd‘ T 7 d‘d =\ @ 1 A 1
msauiiulsa/anzunsndeunsainlusom’: lusrwnduuin wziionisalane neueiy 3 ou daulu
S % Y 1 ] Yo Y ~ 9 Yy 1 o
seAuTrAaUna1nsl ilie1nsnads lasumsud lumsizesianeunsndouluouina laun vixlene
) A . a dy A A Y] A [ dysl a
idudoaAIAn (aortic rupture) MIAAFONIBOY1I 10 oA TuaNDI NgudDIAAmYTUTZ B 81 INT12
9 Yo Y a Yy g A a3 . . v A a3
wifaz 185umsud lusesRuudl Ae19lin13AVE (restenosis, re-coarctation) lTueu1na'la MinTin1sAvs
Y
mssnvuda ldAenisversgadudiunmsaiuiilalasnisIdueagu (sequential balloon dilatation)
< 1 I 1
Tudn uazlduaain (stent) verogaauludnTavsof 1w
v [
MIINH: MINAVFULTININUAZUAAIDINITAILANITALINNA D187 prostaglandin E1 tieiTla ductus
E4 Y [
Ifidealidositene’ld 1ornszduiale (inotrope) o1t faa1ng (diuretic) $1adTuaivum 1ive
@ 1T W = S A (Y Y = A A
auaueImIialanenazded l TseFounnndieridaud lusesnea/seeau nieluuieiofens

sunsslundourida o1 ldmsauiiluieveiesesdn (balloon dilatation) 1Ay aaulunguiinaas

o 1o A a < 3 A [ a oA
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o [ 1 [ [ Y I [
WaININIBMIN AFINDANUANVRIANUR UYL 32 TEnsTau Taemsrdagadueenududuaedu
inoauaa v (elective coarctation repair)* Taouugziirliiinety 3-51 wieldn1saauiale (balloon

. . . ] < & o Y
dilatation/angioplasty) ndeilumadennilsvesnsineludagiu
) . a K o o o = a A A oA
5. Pulmonic stenosis (PS) A9® aunalawalyuns (pulmonary valve) R N R IRG ATRSIATIARY
o { I < o al A [
(#8211 (dome shape) nuvzuenIuunn (leaflet) H3onuWA4 (dysplastic) 11+ 1latlald 1aid wu'ld
Yszinadosas 8-10 vaznuiwdy Isai lauasufiaviaou ey
9
91MIHAAL: HINAVTULSTI (critical PS) VLUAAIDINITAUATIINITAUINNA ABIVYT (cyanosis) VI
. . . <3 . [

(edema, right side heart failure) ttae¥®n (low cardiac output) WINAVITEALNAI-NIN (moderate to severe) %
19111310 UIM1D8178100N1159 (dyspnea on exertion) 1Y 1M HOIYULYAUY AU DONHIAINTY 0193

] a { <] . . ] Il
91N M enIaznuada e 1us1eNAuianiioo (mild stenosis) 92 liuaaso1nis o udeqi)

Y
(murmur) Vo412 lawiniu
Physical Examination: Systolic ejection murmur, valve click at LUPSB, RV heaving, thrill, sign of RV
failure (edema, hepatomegaly)
9 [

Chest X-Ray: ﬁunmmumm;umq (severity) ¥DINITAY mﬂ?mgumq (critical PS) Anu luanisnag
wualala deaadiniilndmsizidenlileaiios (decreased pulmonary blood flow) #UNINGA U
FEAUNA-NIN WL pulmonary trunk 19 (prominent MPA) Auaaana post stenotic dilatation

. . . . . (o .
ECG: Right axis deviation (RAD), right ventricular hypertrophy (RVH) Muanyme strain pattern 910N
U516 (compensate) Y93 RV 1ioliugsood

o A v A T a ] 9 . . o a A X2 o o~ Y
M3AUIsA/NNIZUNINFOUNIAN IUITNY: MINALLANTIBY (mild stenosis) 3 UALIMNUY Fuiioauntin
a o w Y . I =3 (%
ARRNTUDINIT 1/11’6)21@]31%1’31!@14’31%] (echocardlogram) Lﬂuizag mﬂmmzﬂ‘}mmw%aumﬂ (moderate to
Y 1 Y
severe stenosis) NANHITNILAVINUNINTUAINIIAT (progressive stenosis) U1 1HIAAR TaRpa 1991
fuMad (RV dysfunction/failure) 39804 1850MIUA Ty
o - . 4 H ' v 2 I . .

NITINYI: Gluiwﬁ@uqumq (critical PS) NUAAIDINITAIUANITA ﬂquuﬁmﬂu critical congenital heart
disease 704 1ATUMITABIMDVITIAIUADNT 138N prostaglandin E1(PGE,) titeilla ductus 1¥1dea 11/1/ea

= [ @ S A o o . .
18 nagFudei T daTseGeunnndiiosiinsaiuiilaTaelduoagu (transcatheter balloon dilatation)’
= Qy o = | [ A [ A A Y Yo
Waauwaluwis aamlusneuanie1nsHaatsnIsnNAUIZAVIIN (severe) 130101715 AB9 AT

Y = Y o 9 ~ £ o AR A g
ud luanuauaremsaruniale Taeldueaguialaauiialuuts #edellu standard treatment Y04 valvular

1% 1 1 1w @ o .
PS IﬂElWﬁ“U@QﬂTiﬁﬂE113JLL§Iﬂﬁ'N%’Iﬂﬂ13W’lﬁﬂ GluUWQﬁ']ﬂ@'ﬁlgl}fN Hammintuszoe (sequential balloon
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1 { [l o o [l @
dilatation) @31 lusef lidszavanudisannmsaiuiile v3e Tnseads (anatomy) Tz audy

msaruiale faz 1935 msrda

% o a v Aa a o { o o
2. Tsarlauaniiaviiae (cyanotic CHD) iniiluanudalnfveslassadreilanadududon
v a a ' ] A& oA a a a .. . . <
Wniluanuralnauinna 1 0619 amﬂuﬂ’qwmamﬂqmazgﬂmu (critical congenital heart disease) (AN
=S Y o 1 dy =\ Jo 1 A o a ds!

%memﬁmﬂﬂwmu%m%u Gluﬂi]uu‘ﬂ%ulﬂﬂ!“V]ﬁﬂH']ﬂWﬂTm@Nﬂ?ﬂlﬂﬂ@ﬂﬂ“]ﬂ‘ﬂu (SpOz) > 75-80% "’U‘L!Ulfl]
1< 1 I a 4 [ o o e
Aifigane tieemiu 2 ¥tiaa 1y pathophysiology' INOLLNLUINNMIAUATIHI ALl

21 ¥Hataenlddention (decreased pulmonary blood flow) (31 TOF (tetralogy of Fallot),

] A = = ' K = A 3 A A A

pulmonary atresia Lﬂﬂi]ZZJ'E)']ﬂ15!6UEJ’ﬂWLWu“HﬂH]u Iﬂﬂﬁﬂui’ﬂiyhﬂleNUWﬂ'ﬁlﬂu@ﬂ LWTI%L‘]JH“HU@W!QE]@

it % ' { 2 . 91 g o ¥ g
lihJearivs snduerailimiiiosnouiitna hypoxic spell Wioo191 Ia ludilourssemiluriagidounn

E4
A A v

Y [
msinnquilietunuanuansoveudsai lllea inidea lideadesuin (@eauin)
A A A A I . . . 1 1 . Y Yo o
ABSPO, <75% N3UaeAlUNIA (metabolic acidosis) 13U QU pulmonary atresia doelasunsinuilag
1 1 ) ] a § A I
15989u Usznoul@remssnu1dee prostaglandin E1 (PGE,) Tuaamsausninaitedla ductus iiunig
Idaea ldealdring szilaszdamsIdanududuveseondnu (Fio,) Agunetlosiunisaves
PDA Sn¥1a1zda uuzii1ldiden (blood transfusion) 1117 hemoglobin < 15 g/dL #3® hematocrit <45%,
1 I = T W o ¢ A (Y] a o
$fnwinnzeailunsauazsuaadd hidailsaFsuunndimerdaaanuauliiaea liidea Asnisi
modified Blalock-Taussig Shunt (MBTS) l1ilnou udase Ia daulunquindien liuin ideadane lilea'la
Y 3 = H o 3 o Aa o A = " W
vzselianIa Dorguazinwilnmuean@iimiin 10-15 Alaniy) 1ieaan A eav0InIsRIdaLaS
[ Y
Tassadvewialanlngjiieane udrneeridaud lusosTsn (definite treatment) 20819 unguIsaiin
1 9 1
nuey laun
A % 1 o a a = A Y a a
Tetralogy of Fallot (TOF) Ao 15ati1lauasuiiavia@einlsznevlddrennuindna 4
' A . e A I ~ ] ~ '
981970 RV outflow tract obstruction/PS, RVH, VSD, overriding aorta dotlu lsanwuusengalunguy
@ a wva L4 = %
Tsawalvatialien (cyanotic CHD) giian1saiveslsnogiiooas 5-10 nazaa1salinuMaINaIevoa
10
spectrum
11 1 Y F A g’; 1 a =) < Y A
21msuaad’: @iutied (398ag 25) NIZUAAIDINITALALTANA BIIATIINVIVYANUDEHIO ATIINY
Aa a Y] a < a . N
AMuHALNAINNITAANT0IDONF U TUIANLINIAA (abnormal SpO, screening) B19ATIVN VLA 831
A < Y <3 Y 2 g T oAa ' .
(murmur) #30 1UANDRAUNIAIERINMIMIE G191z 19 FailueIn1sveanguiizendt “pink

A VoA . = ] o Y Y v J 9
TOF” AnNQuN RVOT obstruction @ullmmm miwmmmmam large VSD Iﬂﬂﬁﬁulﬂﬂ (3o8az 75)

PR A 9 ] a ~ 1 A o 9 ~ <3
E!']J”JEﬁ]gLlﬁﬂ\ﬁ’)”lﬂ”ﬁLuﬂwuﬂfjﬂlﬁﬂlﬂﬂqﬂ Tﬂﬂ%zummiﬂﬂumq 17 dnazuaieden viou ma%wwmx
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U A A 1 . o 1 I 1 =} Y 1
ﬂﬂuu/ﬁﬂﬂﬁiﬂﬂlﬁﬂﬂQW “hypoxic spell” mmimﬂmnmﬂuagﬂﬁzmm 15-30 HINLAINVLABDYTIV A
9 ' A = & A Y YR o Y < Y
WWfJﬁl‘ﬂGIf']a\‘lLL'ﬁ%ﬁH’Jllﬂ Llﬁﬁluﬁn’lﬂ?ul!ﬁ\‘]iﬂﬂ DIIDIVUAUNADN TN llugﬁﬂﬂ'ﬂﬂ Glulﬂﬂiﬂ‘ﬂ%u']ﬂ')ﬂﬂWﬂWﬁ
WeNUULINAU WNITHYANN 111119894 (squatting)
Physical Examination: Central cyanosis, systolic ejection murmur, RV heaving, thrill, clubbing fingers
A ' A
(WULNDD1gUINNI 6 LADU)
Chest X-Ray: #2197 anya1zAd18950 01N boot shape (RVH, upturn apex) tazwuloagainiilna
(decreased pulmonary blood flow)
. . .. . . { . v o
ECG: Right axis deviation (RAD), right ventricular hypertrophy (RVH) MU strain pattern 910N15Y5 VA
Yo . .
(compensate) Y94 RV Lﬁﬂq N1 right ventricular outflow tract obstruction
o a kA dd‘ Yo v A dﬁl A = 9 dy . . A
ﬂ]ﬁﬂ]luuiﬁﬂ/ﬂ'l?g!!ﬂiﬂ“lfﬂuﬂim‘i’ﬂﬂ'ﬁﬂﬂ1: NWNVYIVULIDY ) NINNITAVUDINATNIUD infundibular NEOI1U
] Y
MyUuAINNIaNal (progressive infundibular stenosis) ¥NNA hypoxic spell Glumamq 2-6 1iou" Sedeudh
@ 4 [ 1 a o w J a
5239 mswensal lsanaznamsmdaneuted gireamisalsdiadsesrivldneumiaulng daulu
VoA N Yo [ Y = dy A A AAa A
ﬂquw"lu"lmumﬁﬂm ﬂﬂﬁﬂﬁ]%ﬂlﬂ?ﬂ?ﬂ‘uuﬁ@ﬂ 9 uaxmwmiquw
o 12 <3 a Aa A S = . o Jd v '
NIIINH GI,ULﬂﬂLl,iﬂLﬂﬂﬂLﬂlﬂﬁWiﬂ@jMﬂ?i@]U3J1ﬂ (severe RVOT obstruction) mﬂaamwnmmﬂﬁmau
] v
AaU111 921981 beta blocker (propranolol) 1BaAN13ALYBY RVOT Tasl¥ienvuia 0.5-1 un./nn./ass
v H 1 )
nn 6-8 1 1u3 naghdrrnnds1namii5e9 hypoxic spell unfinasoannste fafadenszqunisna 1w
¥ = o U 4 =) a
ﬂ?i%}’f]\i l’I,Glﬁlj VIAUT HA dOUNITNI knee chest position 1’7%'8’]ﬂ'li\‘lf]W‘U"ll'lLﬁ@ﬁﬂ’fﬂﬂ?iﬁlﬂ') Llagflﬁﬂ1ﬂﬁ\1ﬂ31ﬂ
= 1 dy 9 o a A ] ~ d‘ [
‘i’]JL‘i\‘l"ll’E’)\‘iﬂ'liW'l‘lJ'lTﬁ\?WfﬂU?ﬁ UBNVINU ADIUANTAAATINDINITNN 1-3 Lﬂ@uiuﬂﬂﬂﬂlﬁ]ﬂﬂlliﬂLW@LE\hig'N
2 A @ = ldé’ Y 1 1 = Ia [
LLﬁZL‘iiJEJ'IWi’E]“]JiUﬂJUWﬂﬂW propranolol Llﬁ&”l’i'lﬂ’fﬂﬂ'liﬂlﬂ')llﬂﬂelluﬁﬂﬂ mmaimwauuwvawmamwm
modified Blalock-Taussig shunt (MBTS) #imaauliden lddea ldiesnyianz@en uaznseriida
9
uft lvanuAalnanarue (total correction) AOU 19
. A Y FY a a 3}1 L] . A 9 =S
Definite treatment ﬂf]miWWlmmul"Uﬂ’ﬂiJWﬂﬂﬂGWN 4 9819 (Total correction) AD NITUNTDYIAU
o Y dy 7 ~ a o A A A
U9 outflow tract ﬂ"l'i@]ﬂﬂﬁ"lﬂll!i’)ﬁ'ﬂﬁ] RV N1iuN LLa%ﬁﬂTi‘]Jﬂgi'J VSD m@“lummmn RVOT 1139

v W

2 o A <3 Yo o 3 . . . ' 1
auwaiumimmmaﬂmmz"lmumiwmmﬂu Rastelli’s operation (RV-to-PA conduit) Tua291111ina 7
Y

a [ Y = a 1 d‘ d‘ [ 9 d‘ ] = ]
10-15 nlansu u,azs]mumsma%mmmamaﬂuszﬂnmmﬂﬁzNmazLmiﬂ%euwmwu‘luiiﬂu IFU

{ a 2 % ) % SOI
severe PS/PR, RV dilatation, sudden cardiac death (SCD) fio1anaaulusuina luuiesieindsridas

o Tautluglva)

g

a A

22 ¥iataealddeanin (increased pulmonary blood flow) 1% 1 transposition of great artery

9 1 9
(d-TGA), truncus arteriosus NN HATezTio1MWe7 uazmilosninnzialaneswale aniu msgua

o 4 s { o A a
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[ U dy A [ Y] 1 = v (% U . d‘ 1 9J 9 9 1

Snenlunquil Aomssnrnanzilaneu@ernunulungu lefi to right shunt ina1a T ludredu 1dun
Y
msnnadsuaanideiu Iduugaswasnugs Wedulaane sziasziimslieendiou uazsela
1 % A cu d‘ cu 1 1 dyd. 1 a Y U
Trrdansoud luaa Tsalunarimmnzan dedrelungulsalinnutestazaniau ldun
< a a
D-transposition of the great arteries (d-TGA) wWuanuradnavos pulmonary artery L& aorta
o { o J I @ a {

PONAAUNNU NA1IAD aorta 8ONIIN RV 1AL pulmonary artery 990310 LV 1u Isaw lvsiiailenniny

] { a 1 a o v o 2_’, 4
vosngalumsnusnina dszuia 0.3 69 1,000 MINUIAAANTN FUNUTAVNIZWINNUYUEAINTIA

Y
(maternal GDM) Msaai¥e 19viala) (influenza)
13 ] 1o a ad ' ' Ay 1A =
o mstans”’: YuegnuanuAalnannusw lungu d-TGA #1148 VSD (d-TGA/Intact IVS) 91387311159
= < o ] Aa o 1 [ A
(SpO, 60-80%) LAZIEITIAIAUININA (LTAIDINITNG U 24 $2Tu3) dIulungu d-TGA N VSD (d-
' a3 1 I o '
TGA/VSD) 819giiien liunuazuaaseins lisamdenulunquusn mazdl vsD ifludumisliaonld
1% = o A @ A < A I U A A
HEuAY uon NI d3lioinsrialane AewieleEa miles vou msizilungulsaidea lUdeaun
Physical Examination: Severe and early cyanosis, SpO, 60-80%, single S2, cardinal signs of CHF
(tachypnea, tachycardia, hepatomegaly, active precordium)
Chest X-Ray: WU11%219 101 (cardiomegaly) 1noa lddeauin (increased pulmonary vasculature), egg on
string sign 1NMINY narrowing mediastinum
ECG: Tumisniinlinuanurandanu 1119391080 D QRS axis 0811529 90-180 59uR U right
ventricular hypertrophy (RVH) &4 lig1991nmsni/n@
[ a Y dd‘ T W Yo [ 9 A Aaa A

msandulsa/nzunsndeunsain isaer: vin lilasumsine Sevay 52 awidesIanelwAeunsn

4
uazdovaz 90 aziFeFInluduiusn” dagriumanssnuidihenquila

2
U

unnluedaun msizdinela
< dy Aan 1w o Yy A . . . ti'dds! ll <] A g 1w
FrvunaziITMdaaduiduiaen (arterial switch operation, ASO) NATY 0814 15AA 1N dortlumsrda
TngjuazAeudedudou sasimsmevesdilon ldsunmsida vzegszunmiosas 3-20" doudhszia
1 Ya 1 o [ T W Yo T W 9 a I [ =\
pgalndsalurie 72 d Twausnuasmsaiida minldsumsidands msnaunsodu TadludInajuazil
aa Y A a Y Y U 49}9} Yo a 1 A A [ 9 ~
AumniIalndifesnund widihamaiidesdsumsasnaamuasitiouiohsz Sanzunsndoui
a da@‘ 15 & A Y Yo T oW %’ d' da@’
onavuluszezen” Junnendeslasumsidasuiie Tnuu
v Yo aa o ) Yy o A ) Voo ) ~ A 1w
M35 in'ldsumsiianoudd asdeednuiGTeaialanouazaedn lda TG suunndiiordand lu
o Yy A . . . 14 ' A A ' [ L4 1 a =
AaUIdUIA0A (arterial switch operation, ASO)" TugagergMuzay Aenou 3 dila1n wag liinu 2 iAo
A A a (] A o Y Yo [ Y] . 1 Y [V Y
vieluunnenognuseisirua liuda 0199z 1d5un15r1da PA banding nou udaneer1daud 1
9 Y v
aoududon (ASO) lunmonas MliliswazBean1IAIAALAL IRV FUUANATNUAIY spectrum

v v Y v
wo3a13n Fagiouny lildnandelunil luureseN@eanin qe198n151961 prostaglandin E1 (PGE,)

wa
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4 a I [ { J o <3 .. .
ioitla ductus iJugliidon ldnaniu vaglusrenTdionnn o saunulidon (shock, clinical low cardiac
Yo Y] 4‘ o . 9 Y a J
output) A5 185 UNITAIUR2 191N 91 balloon atrial septostomy, BAS (a3191%1Aa ASD) Tasnuisunnd
o 4 1 a o < I o [l 1 o 1 [l
Tsarale ead g Iiideanauiuusnuilaiesu sdodudunisideasznauiuldanga die

A dy 1 F) d%l o Y A Y 1 " v
%xmaamzm"liJLameﬂmllﬂmmlu wﬂmmmaﬂm Lm’]ﬂ’ﬁ]ﬂﬁﬂllﬂmﬁﬂ

unagy

A Ao Y

o 1 o a =~ g‘/ Y 9 = o == ~
Tsavlauasuialunisn Insstandudeunas idudou Tuniladr1sani spectrum A
° 9 o 3 A ° @ P A Y 9 '
wannate mavhanunlag IsaodluGesendmsuyaansmamaunndnali melvdhla Tagde
Yo Aa ) @ dy a A A 1A ' Yy 9 a .
Tdduiuamuauaouasil 1. ytiamednse limier Tasguinainnududuoondiou (oxygen saturation)
a { ] ' Y ° 9
uaz 2. gUsuandeni 1U1ea1n Chest X-ray niiwilunguiaon lddoauin wie lideailos vzl

ana [ Ay Y Y [ dal Y [ Aa A A . ] U A
’Juﬁ]ﬂﬂllﬂﬂjiﬂm@ﬁﬁuqﬂ NITNHUUDIAUICINHINUNIITATTING (pathophysiology) ¥ ﬂqmaaﬂ"lﬂ

9
1 IS

Yoann azdesinyingialene dounguidenldeados nquilldSnuiannuuduesndinu
Y
Y

. v 9 3 A = 1A 1 Y A
(oxygen saturation, SpO,) ¥1ANINTBYAL 75-80 NIWEIWD HINLVYININY @@Qiﬂi&l']Tﬂflﬂ']ﬁﬁWTl']ﬂﬁLa@ﬂllﬂ
Yoa 5uni15ldien prostaglandin E1 (PGE,) 101l @ ductus LA L N5 1 modified Blalock-Taussig

v % = g’l ) U v d’ g’/ 1
shunt (MBTS) f‘niiﬂHTi@ﬂTiﬂ{luﬂ%ﬂqUuN‘ﬂﬁﬂﬁN”I@]ﬂllﬁ8ﬂ”liﬁ’)l!Ti’JﬂlﬂLW@Lszlﬂlslli@fJTSﬂuu ) M¥U NN

[

I J { o < a = @ I I {
iWunguinlizs (shunt lesion) nuddrenstlagidaldmsarwiarlauumadenusn miniuseslsanil

U

Y Y
=<

= . . IS 9 A R Ay o 1Y o ' '
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A study of clinical manifestations in infants born to mothers using methamphetamines: A descriptive
study in infants with positive and negative methamphetamine urine tests
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Abstract

Background: The use of methamphetamines during pregnancy has increased. Urine tests of newborns have
revealed both positive and negative results for methamphetamine. However, there is limited clinical evidence
regarding the differences in symptoms between the two groups of newborns.

Objective: To investigate the clinical manifestations of newborns born to mothers who used
methamphetamine during the prenatal period at Hat Yai Hospital.

Methods: A retrospective study was conducted by reviewing medical records of newborns born to mothers
who tested positive for methamphetamine in their urine during the prenatal period from March 1, 2021, to
March 1, 2024. The symptoms and clinical outcomes of newborns with positive and negative urine
methamphetamine results were evaluated. Multivariable logistic regression was used to assess the
relationships between variables.

Results: A total of 319 newborns who were born to mothers with urine tested positive for methamphetamine
were enrolled. Of those, 277 (86.8%) newborns had urine positive for methamphetamine and 42 (13.2%)
newborns had negative results. The median maternal age was 29 years old, with 25.4% of the mothers had
attended at least five antenatal visits according to the Department of Health. Severe preeclampsia and
postpartum hemorrhage occurred in 16.9% and 7.2% of mothers, respectively. The median birth weight was
2,760 grams. In the positive and negative methamphetamine groups, low birth weight was observed in 20.2%
and 38.1% of newborns, respectively, and the 1-minute Apgar score <7 in 32% and 11.9%,
respectively. Newborns with positive urine methamphetamine had a significantly lower likelihood of preterm
birth (adjusted odds ratio [aOR] 0.43; 95% confidence interval [CI], 0.21- 0.86), respiratory distress (aOR

0.46; 95% CI 0.23-0.91), hypoglycemia (aOR 0.28; 95% CI 0.08-0.96), admission to neonatal intensive or
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intermediate care (aOR 0.43; 95% CI 0.21-0.86), jaundice (aOR 0.17; 95% CI 0.03-0.95) and significant
higher likelihood elevated body temperature (aOR 1.8; 95% CI 1.04-3.11) than those in the negative group.
Conclusion: This study found that the detection of methamphetamine in the urine of infants born to mothers
who used methamphetamine during prenatal period was not correlated with the infants’ clinical
manifestations. Therefore, it is recommended to monitor the newborn closely and perform urine testing when
clinically indicated to assist in diagnosis and management, such as withdrawal symptoms or seizures.

Keywords: Methamphetamine, amphetamine, prenatal exposure, clinical manifestations.
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Imsrnassn, uu Gosay) 195 (61.1) 169 (61) 26 (61.9)
ﬁi’mauﬂé’wmmimﬂmiﬁ, uu Gevay)
-0 124 (38.9) 108 (39) 16 (38)
-~ 1-4 114 (35.7) 101 (36.5) 13 31)
~>5 81(25.4) 68 (24.5) 13 31)
msnaaeuglguiuIneIdalng, s1un (Fevay)
-~ VDRL' 14 (4.4) 10 (3.6) 4(9.5)
- Anti-HIV" 6(1.9) 6(2.2) 0
Fmsnaea, 1 (Sevaz)
- AADATITUIA 241 (75.5) 219 (79.1) 22(52.4)
— H1AAARDA 78 (24.5) 58 (20.9) 20 (47.6)
52027 2 ¥9aM3AA0A (U1T), median (IQR) 7 (4,13) 7 (4, 13) 7(5, 16)
91gA555 (§1/A11), median (IQR) 38 (36, 39) 38 (36, 39) 37 (35, 38)
91gA559, 111U (Fovaz)
— APUAINUA (< 37 weeks) 85 (26.7) 67 (24.2) 18 (42.9)
— ATUMWUA (37-42 weeks) 232 (72.7) 208 (75.1) 24 (57.1)
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Fanug ATIDNY A3 N
(n=319) wnuealandive | mnueswmiuly
Twlaaay daane
(n=277) (n=42)
— INUMNUA (> 42 weeks) 2(0.6) 2(0.7) 0
AMZUNINGFoU, 31U Goay)
- m’gzﬂiiﬁgﬂuﬁmzﬁu;mm 54 (16.9) 44 (15.9) 10 (23.8)
- AZANAEANAINADA 23(7.2) 17 (6.1) 6 (14.3)
S Sufinummueuslaiiv, median (IQR) 3(2,3) 3(2,3) 2(1,3)
asranuuesiululasng, suu Govay) 9(3.3) 7(2.9) 2(6.1)
asnunyn ludlaanz, s1uau Goovay) 0 0 0
Aoyan1n
WA, IUIU (%’aﬂaz) 161 (50.5) 140 (50.5) 21 (50)
dhmtnusnifia (NF1), median (IQR) 2,760 2,800 2,675

(2,530, 3,020)

(2,570, 3,050)

(2,325,2,918)

dminusnifatesnii 2,500 a3, s1mou (Zevay) 72 (22.6) 56 (20.2) 16 (38.1)
ﬁmﬂ’ﬂmmﬁmﬁﬂuﬁ’umqﬂﬁﬁ, 9 Govay)
— oon3191gA559 (< 10" percentile) 11 (3.8) 11 (4.4) 0(0)
— AN Ue1gATIA (10™-90" percentile) 263 (91.3) 225 (90.7) 38 (95)
- 11ANA101gATIA (> 90" percentile) 14 (4.9) 12 (4.8) 2(5)
{FUToURATHE (I¥UANAT), median (IQR) 32 (31, 33) 32.5(31.5, 33) 32 (31, 33)
ANYIAIA (IFUANAT), median (IQR) 51 (49, 53) 51 (49, 53) 50 (48, 53.5)
AZUUU Apgar Wi 1 < 7, 113U (Sewaz) 14 (4.4) 9(3.2) 5(11.9)
5282178115 UOU 159N81U18, median (IQR) 5(3,7) 5(3,6) 5@3,11)
ST enumueumlaiiululaae, 3(1,4) 3(2,4) 0
median (IQR)

" Venereal disease research laboratory test

" Anti-Human Immunodeficiency Virus
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= = % Y] a Y Y 1 A A 9 1 A ' v
My Un MmN NINAN 085088 20.2 1AL 38.1 ANAZLUY Apgar UINN 1 UBYNINHIDININD 7

§ouaz 3.2 Haz 11.9 MUSA wazdoyan1sal Asn1s1ei 1

M99 2 ANBAULUAZINMINNANAVEIMINNaTINULEL Tuwuunteua T luTaan:

anYAUUAZOIMT | ATIVNWDM | A5V WL OR p value Adj.OR" | pvalue
HaAg uoaplmdiv uoaplmiiu (95% CI) (95% CI)
lwfaenz lwafaene
(Geway) (Geway)
(n=277) (n=42)

msarhaasss 24.5 31 0.73 0.383 0.68 0.304

AN ABLN N (0.36, 1.48) (0.32, 1.42)

(=5 ﬂ%ﬁ)

e lae sHIAR 20.9 47.6 0.29 <0.001" 0.31 <0.001"
(0.15, 0.57) (0.16, 0.61)

AMZINANOU 24.2 42.9 0.43 0.012° 0.43 0.017

Mrua (0.22,0.83) (0.21, 0.86)

anzihminusn 20.2 38.1 0.41 0.012" 0.52 0.123

RENGI (0.21, 0.82) (0.23,1.19)

AR 3.2 11.9 0.25 0.017 0.55 0.344

20NTIIU (0.08, 0.78) (0.16, 1.90)

Usnuila

M3FIORIN 4.7 11.9 0.36 0.09 0.63 0.438
(0.12, 1.08) (0.2,2.02)

AMZ¥elaa1uIn 37.5 59.5 0.41 0.007" 0.46 0.025"
(0.21, 0.79) (0.23,0.91)

lanesiemely 7.9 14.3 0.52 (0.2, 0.205 0.75 (0.27, 0.587

1.36) 2.1)
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ANHAUZAZEINS | ATVNUMN | A329 laiwumm OR pvalue | Adj.OR" | pvalue
HaAg TGRS REN)Y womlediy | (95% CI) (95% CI)
luifaaiz lutfaanas
(Geway) (Geway)
(n=277) (n=42)

amzihaa 32 11.9 0.25 0.027" 0.28 0.043"
(0.08, 0.78) (0.08, 0.96)

angsuunlild 2.9 4.8 059(0.12, | 0541 | 058(0.11, | 0517

2.9) 3.02)

ANZNADY 1.4 7.1 0.19 0.05 0.17 0.044"
(0.04, 0.88) (0.03, 0.95)

msaaely 72 9.4 16.7 0.52 0.175 0.63 0.336

FTuanduia (0.21, 1.28) (0.24, 1.63)

sownTunedile 40.8 64.3 0.38 0.004" 0.43 0.017°

Sngansensinga (0.19,0.75) (0.21, 0.86)

Ay FNUINTU, median (IQR)

QUNANMY 37.1 36.8 2.29 0.002° 1.8 (1.04, 0.036°

(°0) (36.9,37.3) (36.2,37.3) | (1.35,3.88) 3.11)

83 M1 56 58 0.99 0.316 0.98 (0.96, 0.177

(per minute) (52, 61) (50, 70) (0.96, 1.01) 1.01)

INT 140 142 0.98 0.106 0.98 (0.95, 0.075

(per minute) (134, 148) (136, 150) (0.95, 1) 1.00)

Sauata 6 6 0.99 0.919 1.03 (0.87, 0.757

Taaneiuii 2 (5,7) (5,7 (0.84, 1.16) 1.21)

fﬁmauﬂ%zqqmwsz 3 3 1.04 0.554 1.02 (0.88, 0.827

Fuii 2 (2,5) (2,5) 0.9, 1.2) 1.18)

*Adjusted: 13 ENAATIAMMINUAAUNIN (DA TAeIBrIAR LagnIZIRAnoUf LA
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wiyaedaan nuhlumsniiasrenummenaiiuludaazi Temanuanzidanous i 0.43 i
(adjusted odds ratio [aOR] = 0.43; 95% confidence interval [CI] 0.21- 0.86; p value 0.017) n1211819
81010 0.46 1911 (aOR = 0.46; 95% C10.23- 0.91; p value 0.025) azihmalu@ead 0.28 i1 (aOR =
0.28; 95% CI 0.08- 0.96; p value 0.043) M3 1§5UMISN¥ITIMOBAUIAMININg AT ONe3NYA 0.43 111
(aOR = 0.43; 95% C1 0.21- 0.86; p value 0.017) LAZYUNHUMBUINTUFINTT 1.8 1111 (aOR = 1.8; 95% CI
1.04- 3.11; p value 0.036) ifisnfiumsniinse lunvedreiifodfaynedda taznuanudeweniag
111894 0.17 11171 (aOR = 0.17; 95% CI 0.03- 0.95; p value 0.044) 1o s suni1sniiasae linvedisd
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Abstracts

Background: The study of risk factors for persistent pulmonary hypertension of the newborns can help
develop guidelines for monitoring, diagnosis, and treatment to reduce morbidity and mortality, as well as
improve healthcare systems in health districts.

Objective: To study the factors associated with persistent pulmonary hypertension of the newborns and the
outcomes of treatment.

Method: A retrospective study was conducted to compare the persistent pulmonary hypertension of the
newborns with other causes of respiratory distress from 2018 to 2024. Multivariable risk difference regression
analysis was used to analyze factors affecting persistent pulmonary hypertension of the newborns.

Results: Factors affecting persistent pulmonary hypertension of the newborns included cesarean delivery (RR
1.92; 95%CI 1.17, 3.13), meconium aspiration syndrome (RR 3.46; 95%CI 1.97, 6.08), neonatal sepsis (RR
2.53; 95%CI 1.51, 4.23), pulmonary hemorrhage (RR 2.47; 95%CI 1.39, 4.37), pneumothorax (RR 2.33;
95%CI 1.41, 3.84), and heart failure due to patent ductus arteriosus (RR 4.85; 95%CI 3.16, 7.46). The group
with persistent pulmonary hypertension of the newborns required more inotropic drugs, vasodilators, and
high-frequency ventilation. They had longer ventilation times, longer hospital stays, and higher mortality
rates, all of which were statistically significant.

Conclusion: The method of delivery, conditions affecting the heart and lungs, and bloodstream infections
were associated with pulmonary hypertension. Therefore, controlling these factors might help reduce
persistent pulmonary hypertension of the newborns, which could impact disability and mortality.

Keywords: persistent pulmonary hypertension of the newborns, respiratory distress in newborns, maternal

health conditions.
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amzmsduiheveamsn PPHN No PPHN p value
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6-12 52114 1(1.6) 2(0.5)

1224 %2714 1(1.6) 3(0.7)

1NN 24 52119 2(3.2) 5(1.2)
ms lasuenszquinle, 510 ovaz) | 30 (49.1) 19 (4.7) <20.001"
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ﬂﬂ%ﬂléﬂﬁ Risk ratio Lower Upper p value

border border

95%CI 95%CI
TasaiEsaveamsn
pgAsIAteonI 37 dlan 1.02 0.61 1.70 0.935
rhdanaeAMInIiNes 1.45 0.81 2.58 0.208
ﬁmﬂ’ﬂﬁ’aﬁaﬂﬂdwmqmiﬁ 0.47 0.20 1.09 0.079
AMzaaenFulIA e 1.17 0.69 1.98 0.590
mazqﬂﬁm%’wé’ﬂmu 2.54 0.50 12.84 0.258
anzihaiuandoumsiSunssinasea 0.49 0.07 3.34 0.471
Fetal distress 1.73 0.86 3.50 0.123
AMLVIATITAAUTIAIAD 1.47 0.58 3.67 0.409
azmeladainsnlumsusnifa 0.72 0.45 1.16 0.183
ﬂtjnmmiﬁﬁﬂ'ﬂﬁgm 2.93 1.74 4.92 <0.001"
m3dade lunszumaealumisnusniia 3.54 2.16 5.80 <20.001°
nzloadaie 3.07 1.48 6.38 0.003"
AMziaenaeenlulen 8.14 6.36 10.40 <20.001
anzanilugeutorfuilen 4.72 2.97 7.49 <0.001°
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ﬂ%%ﬂlém Risk ratio Lower Upper p value
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95%CI 95%CI
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Abstract

Background: Persistent pulmonary hypertension of the newborn (PPHN) is a critical neonatal condition
characterized by the failure of the circulatory system to transition appropriately after birth, leading to elevated
pulmonary arterial pressure and impaired oxygenation. If not promptly diagnosed and treated, this condition
may result in severe hypoxemia and can be life-threatening.

Objectives: To determine the incidence, clinical characteristics, treatment outcomes , and mortality rate of
infants diagnosed with persistent pulmonary hypertension of the newborn at Prachuapkhirikhan Hospital.
Meth o d s: This is a retrospective descriptive study. Medical records of infants diagnosed with PPHN at
Prachuapkhirikhan Hospital between October 1, 2020 and September 30, 2024 were reviewed.

Results: A total of 25 infants were diagnosed with PPHN during the study period. The incidence was 4.06 per
1,000 live births. Of the 25 cases with complete data, 19 were male (76%), and 76% were Thai.
The mean gestational age was 37.3 =+ 3.2 weeks, and 48% were vaginal delivered. The most common cause of
PPHN was congenital pneumonia (52%). The mortality rate was 40%. The non-survivor group had
significantly higher maximum positive inspiratory pressure (22.2 + 3.46; p value 0.029), maximum mean
airway pressure (21.8 + 3.32; p value 0.007), and maximum oxygen index (49.3 £ 13.1; p value 0.001)
compared to the survivor group. Pneumothorax was diagnosed in 5 out of 6 non-survivors (83.3%), which was
significantly higher than in the survivor group (p value 0.013).

Conclusions: The mortality rate of PPHN at Prachuapkhirikhan Hospital remained high compared to the
national incidence in Thailand, which was reported at 1.88 to 3.7 per 1,000 live births. The leading cause was
congenital pneumonia. Pneumothorax is a significant risk factor associated with mortality in PPHN.

Keywords: Infants, Persistent pulmonary hypertension of the newborn, Mortality rate
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INABY 19 (76) 10 (66.7) 9 (90) 0.004*
INANDY 6 (24) 5(33.3) 1(10)
1gA55 9 (Fland) 37.343.2 37.5+1.7 36.944.8 0.019*
75000
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N=25 N=15 N=10

N Gowaz) | 1w (Gewaz) | 91U (3euaz)
Pregnancy induced hypertension 14) 0(0) 1 (100) 0.094
Prolong rupture of membrane 1(4) 0(0) 1 (100) 0.094
Meconium stained amniotic fluid 3(12) 0(0) 3(100) 0.075
Amphetamine use 6 (24) 0(0) 6 (100) 0.022*
Infection (influenza, UTI) 2(8) 1 (50) 1 (50) 0.010*
Placenta previa 14) 0(0) 1 (100) 0.094
T3n39u
Meconium aspiration syndrome 3(12) 0(0) 3 (100) 0.075
Congenital pneumonia 13 (52) 10 (76.9) 3(23.1) 0.072
Preterm 4 (16) 4 (100) 0 (0) 0.132
Congenital diaphragmatic hernia 1(4) 0(0) 1 (100) 0.211
Transient tachypnea of newborn 1(4) 1 (100) 0 (0) 0.045
pgiifatenzaNusdenlenga
<24 hrs 19 (76) 10 (52.6) 9(47.3) 0.156
24 - 48 hrs 4 (16) 3(75) 1(25)
> 48 hrs 2(8) 2 (100) 0(0)
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T0AFIN
MISNBWAZANIZUNINTOU 3 50ATIN CORRL p value*
N=25 N=15 N=10
31 Gowaz) | wu Gewaz) | wu Geway)
i ulFinsestaemele () | 1.7+1.96 2.0+0.63 1.21.60 0.228
Ventilator Mode Pressure Assist Control
Max PIP (cmH20) 20.2£3.65 19.0+3.29 22.2+3.45 0.029*
Max PEEP (cmH20) 5.7£1.10 5.9+1.18 5.5+0.97 0.426
HFOV
Max MAP (cmH20) 19.24+4.10 17.4+3.70 21.8+3.32 0.007*
Max Delta P (cmH20) 49.2+12.52 47.2+13.4 52.3+12.12 0.336
Maximum Oxygen Index 29.8+12.14 37.6+6.26 49.3+13.1 0.001*
Duration of ventilator (days) 12.1£10.03 15.6 £9.97 7.2+8.14 0.037*
Length of stay(days) 19.6+15.03 27.8+12.76 7.248.14 0.000*
1
Dopamine 20 (80) 13 (65) 7 (35) 0.328
Dobutamine 8(32) 5(62.5) 3(37.5) 0.861
Norepinephrine 13 (52) 8(61.5) 5(38.5) 0.870
Epinephrine 10 (40) 6 (60) 4 (40) 1.000
Milrinone 2(8) 1(50) 1 (50) 0.775
Iloprost 4 (16) 3(75) 1(25) 0.524
Sildenafil 16 (64) 9(56.2) 7 (43.8) 0.610
Beraprost 8(32) 4 (50) 4 (50) 0.504
Hydrocortisone 1(4) 0(0) 1 (100) 0.228
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MISNBWAZANIZUNITNTOU 57U s0A3IN @eyIn p value*
N=25 N=15 N=10

N Gowaz) | M1 (Gewaz) | 91U (Geuaz)
Sodium bicarbonate 15 (60) 8 (53.3) 7 (46.7) 0.425
ANZUNINGOU
GI bleeding 12 (48) 7 (58.3) 5(41.7) 0.870
Neonatal sepsis 24 (96) 14 (58.4) 10 (41.6) 0.405
Pneumothorax 6 (24) 1(16.7) 5(83.3) 0.013*
Renal insufficientcy 2(8) 0(0) 2 (100) 0.071
Pulmonary hemorrhage 10 (40) 4 (40) 6 (60) 0.096
Hospital acquired pneumonia 4 (16) 2 (50) 2 (50) 0.656
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Abstract

Background: Persistent Pulmonary Hypertension of the newborn (PPHN) is a severe condition with a high
mortality and morbidities due to limitations in medical staff, medications and inhaled nitric oxide (iNO). In
2018, we developed a guideline for the management of PPHN to improve diagnosis and treatment. As a result,
the mortality rate decreased. However, deaths from this condition continue to occur, highlighting the
challenges and opportunities for improving treatment in resource-limited settings. Therefore, the KNH One-
Page Care Plan for PPHN was developed in 2021, a simple, concise tool that fits on a single page for ease of
use. This care plan ensures consistent management of all newborns with PPHN, providing clear reporting
points for nurses to physicians and establishes uniform steps for physician-led interventions.

Objective: To investigate the mortality rate of neonates with PPHN at King Narai Hospital after the
implementation of the KNH one-page care plan for PPHN.

Method: This study is a retrospective study conducted on newborns with a gestational age of 34 weeks or
more, diagnosed with PPHN, between October 1, 2018, and September 30, 2024. We evaluated the
effectiveness of the KNH One-Page Care Plan for PPHN at King Narai hospital in term of mortality rate,
duration of mechanical ventilation, length of hospital stays and complications before and after its
implementation. Additionally, we investigated the factors associated with mortality and identified the
appropriate OSI (Oxygen Saturation Index) threshold for initiating pulmonary vasodilator therapy in hospitals
without iNO.

Result: A total of 59 infants were included, divided into two groups: 40 infants born before the
implementation of the PPHN care plan and 19 were in the group treated after its implementation. The baseline

characteristics of the two groups and the causes of pulmonary hypertension were not significantly different.

a IS) A o A a
62 34“1/]6’11 TGN 315ﬁ13f]1ﬂ§£'3"]5ﬁ1ﬁ@]§ 19 64 a1fun 2 WHIEU-NHUIEU 2568



The mortality rate in the pre-care plan group was 27.5%, while in the post-care plan group, it was 0% (p value
<0.001). The pre-care plan group had a significantly longer duration of mechanical ventilation (10 days vs. 4
days, p value <0.001). The pre-care plan group had a significantly longer hospital stay (16.9 days vs. 9.7 days,
p value <0.001). Factors associated with mortality included an OSI before receiving pulmonary vasodilator
treatment and administration of high-dose norepinephrine. The optimal OSI range for initiating pulmonary
vasodilator therapy was found to be between 8 and 11.

Conclusion: The KNH One-Page Care Plan for PPHN effectively reduced mortality rates, duration of
intubation, and hospital stays in newborns with PPHN.

Keywords: PPHN, mortality rate, length of hospital stay

o a AaAa a Aa [ A
i‘)ﬁiWﬂTiLﬁﬂT'f]ﬂiuﬂ15ﬂLL5ﬂLﬂﬂVlllﬂ1'J$ﬂ’ﬂllﬂumi’)ﬂﬂ@ﬂq\idl 63



[ a Ao a Aad v A ' v Y
anIM@eTInlumsnusniaiidnzanudwasaloage neutazHainsly
d
KNH one-page care plan for PPHN Jul5angninanssinneasrin sy
A =
yna Tuaa

NAUNIUNISIFNTTY 13INBIIANTEUIT BN

UNAALe
I~ o = a g A =y A Aa
ﬂ:nmﬂum: ﬂ'l’Jgﬂ'J'lll@‘um'ﬂﬂ‘]J'E]@1qx‘lﬁluﬂ'ﬁﬂlljﬂmﬂlﬂ‘L!ﬂ'l')g‘ﬂ?L!Lﬁ\illag‘n@@ﬁﬂﬂ?ﬁlﬁﬂ%?@q@n’lﬂ
A AY o v Y 7 o . A A o 7
IHBDIINUUD ﬂﬂ?uuﬂﬂﬁ’lﬂﬁﬂ’]ﬂlw%ﬂ g1 N1 iINO Lmzmimuaiumiiﬂm Ii\‘]WEJ']UWa‘W3$U']§']me
=) 2 o (% 7 = a dag =
311413151511ﬂ13ﬁm‘1/nuu31nNmiﬂuaiﬂymnzmmsﬂum’e)ﬂﬂ@ﬂqﬂumiﬂuiﬂtﬂﬂﬂluMH NW.f. 2561

v
[ =

4 aa o 2 1w a 1 ] <} o
Lﬁaﬂlﬁ’ﬁmmuﬁmmmzmﬁﬂummmzﬁuﬁu WUMOATINTITETINAAAY LL@’E)EJTQUliﬂWWNﬂQﬂQW‘UﬂW§

v v
1A 9 =

a AaAa l-ﬂy ' LI Y [ A A o 2
Lﬁ'ﬂ%’)ﬁﬁ]?ﬂﬂ?’)guﬂgﬂﬂﬂ ﬂ\‘]‘Ll‘Llﬂ']iiﬂH1ﬂ']’JZuﬂE]’J']iJﬂ’JnJ‘VI'WI']EJL!anT’E)ﬂ']ﬁ“luﬂﬁWﬁluTﬂg’ﬂﬂNWﬂﬂlu

q

@

A Y o [ [ g‘; = = ya F) . .
Tsanerwranddodinalunisquasnyt asuuludl we. 2564 39'1dAAAUIUINIG KNH (King Narai
. < A A A ' y & o ' Y a o q ¥
hospital) one-page care plan for PPHN Hunsesondeaens 14 Luamﬂizwagiuwmmm mlamsn

Yo = [ = Ay 4 [ I Ay o
nnse ldsumagualunuanufednu werualgandes enuunngasanu unnetgandoaniiinsg
4
QUATNHINUTUADUIAINY
[ d A = =K o a Aaa Y a Ao
agUszaan: iieAnyID8AIIMTTeBInV0ITYeMInuUsIRANTN1IE PPHN TuTsanerniansy
o [ 4
WI5WAINHI51% 163 1H1AT0938 KNH one-page care plan for PPHN
aa = < = . a % oA 1w 1y /A
IEMIANY: 1T UNMIANY U retrospective study TUNITALTNAABIYATIAVINNINTOIND 34 F1la1in
Y Y H
1a5umsitiennganuauoaloage AwaaaTUN 1 9a1nn WA, 2561 D3 30 TUBIU W.A. 2567
a 0o @ 1% a %
mydsziliuwadusavewnumssnynnzanuau@oatoagalumsausnina TasAnyidaonsinig
FoT3a svezna1mslanesieniele szezna1nsueu 15aneuIa LazAITUNIAFOUATE 9 YOINITA
' v v A W v Jd o a Aa 1 ~ A Y A
FaunudaIsenduWUSAUMSITeTIa aza1 OSI Mvuzaulumssulderversvaeamontloalu
{ =W
Tsanenad hifime iNo
= o ] ] A a 1 = Y A A
HaNISANE: MINTIUIY 59 518 uialungumsniAaneulinis 141n303930 PPHN care plan 40 318 1182
[ 4 9
NRUNAAYAY 19 918 ToyaiugIUVY0INITNNITOINGN Hazad UNQUoIn1IzANUAuAoaloag sl
9
uanannulunsdesngu Taslisns1maidedinveanguusniosas 27.5 uazngunaiosas 0 (p value
0.011) 328201M3 laNeFerIelataz ez Iuo U 15aNe1LIAYINGUHINUIUNIINGNH 086198

(% o

WodAaaunu (10 74 71 4 1, p value <0.001 11a 16.9 1 711 9.7 Ju, p value <0.001) Tadendurius

o

a = A o A a
64 y‘ﬂm LA 315ﬁ15ﬂ1ﬂﬂ’3°ﬁﬂ1ﬁﬁ§ 19 64 a1jun 2 WHIU-UH UG 2568



AuMsIdeTiafe A1 0SI Nganouivg 1du1 pulmonary vasodilator 1182N15 185181 norepinephrine YUIAF
1 d' A 9y A ld'

a1 osl immnzanlumsisulievesnasaneailloaogn s-11

a31): KNH one-page care plan for PPHN %982A80510131@8%30 52821901013 lanesigviiele uay
sraznamsueulsaneuiala

o_ o v A

Mmady: nzanuauaealoagalumsnusniie eaIMI@eRIN szEzIAINITURU LIINEIA

o a A a Aa [ A
i‘)ﬁiWﬂTiLﬁﬂT'f]ﬂiuﬂ15ﬂLL5ﬂLﬂﬂVlllﬂ1'J$ﬂ’ﬂllﬂumi’)ﬂﬂ@ﬂq\idl 65



AMzaANuaUIionleon qﬂu'ﬂ 15NUININA (persistent pulmonary hypertension of the newborn:
I A o A ] a v a o Yy [ A o v A
PPHN) LiJ‘L!ﬂTJ%‘V]ﬂ’NlIﬂ‘L!LaE]ﬂl!ﬂﬂii!ﬂ@@]lllaﬂa\iGﬂiJﬂﬂG]‘HaQLﬂQ mlvimsanveudeamNaui U@ on
=2 A a 1 = A Aa 9 A o
§oN ‘Vniﬂﬁ]\illﬂ"lilgﬂlTQ’E]OﬂG]ﬂ‘ﬂ‘H’E]EJNEULLiQmeJI@ﬂ1ﬁlﬁﬂ%3ﬁﬂi$ﬂ1miﬂﬂa$ 4-33 Tudszmansimun

3-6

@ |
uda"”? nazganniedeoay 40-60 Tumsanuludszmalne™ WhuuelumsSnvuilunmsneswan
(% { 4 a { ) { 1 @ @
anuaudealeald launigame ldinamsuannlasumanlea’las saudumsgqualszavilseaaims
o o A 79 X o q ¥ A o aa 2 o
Mmavedszuiilanasnasadon’” $aazin lHNNEAIIN1350ATINVEINMIINUINTY MITABI TABNS
@ { Aa Aa o =
14 iN0"" lumsaannuawasalea lumsniinng PPHN Hdszantamlumssnuduin uangsin
! ¢ 7 < RN 4 o w

oglulsanennagquinaz Tsawerualsesounnnd dalulseanennani lds lifi e snniidesinalu
A o 3 o a
39991 WazyAaINs Isanerianssswaiuinmiulsaneuiana ldvuianais Gifies NICU 10
iRee Suguadinon Isane1uaguay 11 ui 1¥n155nuIm1sniniig PPHN $112u 10-20 518001

A o A Aaa ~ =2 v ] = S=
nazlionmsdedialull w.a. 2559-2560 gauindeievas 80 guunnnarndslullszmea lne a1ziiva
I o { [ ] 1 1 v & v o
Wulgidiagians 1dsunsquand lvedrauseaiu aainluil w.e.2s61 39ladasimuimensqua
o P 2 Y a o o ]
§AY1019Z PPHN 104 15408111an5 1151881151971 Tagsdanazlsudlunuimiamssnui v
[ a = = so £ 19 =) 12 v Y v
AUUTUNYR 154N FININMIANEIVOI UW.a33AanA W1y Tull we. 25617 dawalionsinis
a Aaa FA A9 d‘ [ [ U L] (=) 9 A a
iHeFInueedi)ae PPHN anauiaedosay 20-30 nazasnluszauaenaedis luluua Tinaaaunu@y
d’ Y d‘ A AAa T A U 1Y A T 9 aa [ [
enuNIUAI8NFEFI WUNFINFDIIVBINITUATAEI AvANNA1E TunsINIRBUaESIYINIY

v A A 9 [ Y [ A v A 1 9 1 [}

PPHN n1sdadulaizuaumsinyilasnislvgrannnuauiaeaileadiiniua1s uazguanaianuly

4 1 1 1 ' ] o 1 4 I a
uwmﬁ'mummazmu é’ﬂaﬂmqmu‘lnmmsammum Oxygen Index (OI) WO UMTAAAIWAINTULT

o A 9 v A 9 1 ' o @ A Y A
uazmmuagaiuaumMs 1den oilesnndireunsdiu luawnsaiimamzanasludeanndudoauns
(=¥~ [ @ 1 a [] 1 [ U [
18) nag latinne iNo Tumssnuidndle Jenu Temalumswannde 11 Tunstlagesineainangitens
o 1 4 [V 4
W19auNNIoINIa510A3 0910 KNH one-page care plan for PPHN Taa8anann1s 19 nu1sunng
Yo a 2 9 @ Y 9 I a =) @ A A a A
AsuAnroUdNIniTuAUMI TN lavdnasandoazilu i ludemaRerny momulszansamlu
nmsquagilie Tudesinavealsanerura Taen13i11uARAT FiO, (fraction of inspired oxygen) 1182 OSI
(oxygen saturation index) tnufin13 14 O Tagd 198391 aNN15 O = 2081 Tumsisudunsguainu,
A I ¥ AN Yo Aaa o A <3 [ ~ 4 9 o Y
el ldgan ldsumsitedensraswazmssnuimuzay Tasunninnauwanlenseiuuag 1dnms
g’/ = [ = = = [ 1Y a2 Aan Y
quamuIuaouuuuRedny lulszma lnelimsaneitamssnm wazdasimsidedinvedilre PPHN
=1 L% T = =1 a = 7 7 dal
wanensAny uade luasetinsAnylszlunisumeunalunswannmsquasny venainiiluns

o ' 2 4] 1 { 1 { 1 6V : {
SnwdiaeTaensisuldnie iNo Insldar o1 1 20" ualuTsanernad lufinie iNo Fedealderind

a IS) A o A a
66 34“1/]6’11 ST N 315ﬁ13f]1ﬂ§£'3"]5ﬁ1ﬁ@]§ 19 64 a1jun 2 WHIEU-NHUIEU 2568



UszanInmd1nazinnzunIndoune1nInn uazdalidesnauoin sz idudoauas Taedali

1 = a o U = 91 A Y [ A Ny KR A A =
ﬂfJEJiNTL!’J%t’JﬂaTmQﬂﬁGl‘ﬁﬂW OSI 11,!ﬂTiL'iiJ1ﬁﬂ?ﬁﬂﬂ’31ﬂﬂﬂlﬁ@ﬂﬂ@ﬂ Q’J%EJENNﬂ??ﬂﬁuiﬂﬂﬂzﬁﬂ‘ﬂ'lﬂﬁ
[ 9 [ a AaAa Y J [ 9 d‘ = [ 1 zﬂ'
INYT NIITUNINEDU LLﬁ%’f)ﬂ'i']ﬂ'l’i!ﬁfJ%’Jﬁﬂl@\‘]f{jﬂ’w PPHN ﬂ’auLmzwmmﬂmmmmmnan IND
a o 4 t4
Ysziiunadnsaveans14inTeeile KNH one-page care plan for PPHN Y94 I5INOIVIANTE U108
lﬂ' 1 % [ tﬂy 1
UNI131Y LW’é]‘lf’]fJﬁluﬂﬁW@lu']Lm’JWNﬂﬁiﬂ‘HTLJGI’é]ulflJ
v J
agiszasn
A = [T A AAa Y A Aa o
LW’E)ﬁﬂieﬂ’f)@i"lﬂﬁlﬁ’ﬂ%’)ﬂﬂlﬂﬂﬁjﬂ’)ﬂﬂﬁﬂuiﬂlﬂﬂ‘ﬂuﬂ"l’w PPHN “luTNwmmawszmiwm

W31y vdalHnIealio KNH one-page care plan for PPHN

ad =
IBN1IANYI

£
Aav A

I = 3 9 9 [ A A Yo Aaa o
\1']1!’Ji]flulﬂuﬂ1§ﬁﬂﬂ'll!ﬂﬂl'ﬂﬁ]ulﬂWa IﬂfJﬂ'liLﬂ'U"U’E]ﬂaljaﬂﬂuﬂﬁﬂiuﬂ'ﬁﬂuiﬂ!ﬂﬂﬂqﬂﬁﬂﬂ'li'J'Llﬁ]ﬂEJ
[ A A Y o [ Y A A 4
ﬂ']'Jgﬂ'J"l‘JJﬂuLaﬂﬂﬂﬂﬂi:‘N (PPHN) WLﬂJTiUﬂWﬁﬁﬂEWiuﬁ@Ej“].]’JfJ‘VI15ﬂLLiﬂLﬂﬂ'Jﬂi]@]Ii\‘leJ"l‘]ﬂﬁWiSﬁﬂ?iTEJm
= Y 9 A a 4 1 A LY Y] o’d’ Yo an [
HUN1I1Y Tﬂﬂll!ﬂﬂl“ﬂﬂﬂlsln ﬂf’]'ﬂ15ﬂLLﬁﬂLﬂﬂ@TQﬂﬁﬁﬂll”lﬂﬂ'J']‘Wi@L‘ﬂTﬂll 34 ﬁﬂﬂ?ﬁ'ﬂllﬂﬁllﬂWTJui]ﬂﬂﬂTJ%
= a 1 @ U A o a ] Aa A tg U
PPHN %1ﬂfﬂﬁ3Jﬂ1’3$511']ﬂ@ﬂﬂ“]5!%1!§uu3\‘15'Jllﬂ’]JﬂTﬂ'ﬂll@N@?ﬂﬂﬂ%kﬂuqﬂﬂﬁﬂuﬂiﬁlﬂaﬂullﬂa\ﬁluﬁﬂllﬂ
919 (lability) tt@ 3/14%@3'3% AUTA preductal oxygen saturation LUANAIGINAT postductal oxygen saturation
[ [ ] < 4 @ o w aa o
ll”lﬂﬂ'JTI’Tg'f’JL‘VI”IﬂU%}@fJﬁZ 5 (@EJNhlﬁﬂﬂ”lﬂJ Ii\‘]WEJ']‘UT?J‘W'S%1!151fJiLl3JW1516118\‘1ﬂﬂﬁ%ﬂ%TﬂﬂﬁTuﬂTiﬁuﬂﬂfJ
A = o Y] ™ A S & '
Lu’ﬂx‘lﬁnﬂ]lullLLWVI?JLQW”I%VH\‘]@”IUI?FIW'ﬂﬁ]Llﬁgﬁﬁ@ﬂlﬁi’)ﬂ LLE’I$’r]iJ']ﬁLLWV]ﬂﬂ?hlﬂhlﬂﬁ']llTiﬂﬁﬁ’Jﬁ]
echocardiography lannau dewalifileli1a5un135a529 echocardiography titolsziiuanuaulunaea

A (] 9 < 9 A a 1Y) [l 1 g’; 1
Laﬂﬂﬂ@ﬂﬂﬂTﬁﬂﬁUﬂﬁu) TﬂEJLﬂ‘UsU’E)lI“ﬁVliﬁﬂ'ﬂlﬂﬂcluiiﬁwﬂTUTaLLainﬁQ@]@%TﬂIiQWfﬂ‘}ﬂﬁ“]ﬂﬁ]ﬁu PNLLA
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v A

IUN 1 aa1au N.¢A. 2561 4 30 AueU W.A. 2567 552821701 6 1 Llaxlﬂmﬁﬁﬂﬂﬂﬂ AeMINN IR

WATLAR A (congenital anomaly) JU43d M3nNN Taard lawmsuaf ulasiaed (congenital cyanotic

. A 1 1 [ A A = . . . IS
heart disease) Lmzmiﬂﬂgﬂmm"lﬂiﬂmﬂﬂwmmaau Taodszuamsany iy superiority trial 3
power 90% 1182 alpha error 0.05 ToMd350A3IAV0INAUAIUANTEAY 50™° ToMaT0ATIAVDINGUNAADS

avams i lasesaz 90 dosldmsnlundaznguegh 29 510 sawvalszanslumsdnm 58 510 ua

u

Y (% 1

A 1 A o =< = A 9 o’g}J =K A 1
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g’/ o 1 g 1 1 gla 1
nanuauiinsane uiuilunguatuquae newld KNH one-page care plan for PPHN Adu@ 1 qainu
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W.f. 2561 5\‘1 30 NUYIIU WA, 2564 TTUIU 40 518 uazﬂqw@amﬁ@wmm‘s“l%’ummmman LIUSNLA

o o d
1 a1y W.A. 2564 04930 AUEIWU W.A. 2567 TIUIU 19 510 !ﬂ“]JGISJJ’E'JiJ”ﬁIﬂ&lﬂ?ﬁﬂﬂﬂﬂuw“}fimﬁﬂu ag
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I~} 1 @ [ %
55T oYANUFTIUYIMTN ANUAVTIE MTTIBI NNIZUNTNFOUTEUINMITA 5282170101 UDU
T59M81118 LAL AN ETIN
a v g’/ dy Y v A v Y o = a v 4
Tagn1saveasil lasunmsoudiasusesldiimsdnuilasamenssunisidolunybdvos
o { g’z (Y} H @
T5aNE1UIANTEUITIWAUHITIY 1aUN KNH 60/2567 9LaIUN 17 SUNAY W.A.2567

a < Y aa @ 1 A . . Y a J 9y
NITAATICHUDYANNADA 11!@]'3LL‘]J3@@L°H@\‘] (continuous variable) Gl“]fﬂ'li')!,ﬂﬁ']zﬁell@uaiﬂﬂ

U

. 9 9y J { '
Independent sample t test 130 Mann-Whitney U test ©1UNI1INITEIYVDIVDYA 5199IUAYAURDLAL A
~ AN Y =l a J A 1" Ao v J
AV UHNINTITU (mean + SD) ﬂiﬂ!ﬂﬂ]@yjauﬂ'ﬁﬂi%iﬂﬂuﬂﬂﬂﬂﬂ uazmmaﬂuazmwaﬂizwmqma”lm

. o v 9 1 a @ 1 . . 9 a d Y
(median + IQR) w5 udeyalimanszare lulnd luaauilsnqu (categorical variable) 16n3amsziidoya

[ (2

. A . o Vo AA Y Y J 1 1 =
1@@ Chi-square test 1150 Fisher’s exact test (amiumuﬂiﬂqu%mway’auaﬂﬂm 5 luarlaniniig)

Y o 9 4 a 1 ' 1 '
FTINIUAIYITUIULUDSITIDYDS Lﬁﬂﬂ@ﬁ@ﬂﬁﬂﬂé@ﬁWHjﬂﬂﬂ’l p value < 0.05 ﬁ'ﬁ]')’lﬁﬂ?]’lllll@ﬂ@nﬂ@ﬂ%iﬁ

3

[ a

) a a L4 [ v J o A 1 a .. . a J
UYFAIAYN A0 AATIEHANNFURUTUeT e dInanon1siT e Ia lag logistic regression UATIEH
9

4 ° N ' {2 v o Y
Gllﬂllﬁl,‘ﬁﬂﬂW]'J'liJ'ﬁ']ll'lﬁfliﬂﬂ'li‘]/]']u'lﬂIﬂﬂWﬁL%ﬂ%’)@]ﬂ]@\‘lﬂW OSI ‘ﬁﬁllclﬁﬂ'lﬁﬁﬂiel'lﬂ?ﬂﬂ'lﬂlﬂ'lﬂﬂﬁ@ﬂlﬁﬂﬂ

U

o A Hdq sy
1oa Tagmsarulrununlalag (area under the curve; AUC) ¥4 receiver operating characteristic (ROC)

curve LAZWIAT cutoff point 1A8 1% 1151054 SPSS version 23 Tumsduim

NANSANH
9

A v & X
fM1919N 1 GU’lf]ll“aWUﬁ'lu"UfNWﬂjﬂ

99 U

anwauza i NENNBUIAI NQNNAAM  p value
PPHN care-plan  PPHN care-plan

[ 4 o v
1UIU (F0810%) 1UIU (F0810Y)

(N=40) (N=19)

91gn53A (d1lanih)* 37.7(1.81) 38.0 (1.53) 0.536
vhimfnusnifa (ny* 3066.5 (531.81) 3234.7 (659.3) 0.298
INAEY 23 (57.50) 11 (57.9) 0.977
AMInasn

Normal labor 14 (35) 4(21) 0.370

Cesarean section 26 (65) 15(79) 0.305

Elective cesarean section 13 (32.5) 4 (21.05) 0.540

a IS) A o A a
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anwazi

pNNBUIA NENHAIIAM  p value
PPHN care-plan PPHN care-plan
N Gewaz)  udu Geway)
(N=40) (N=19)
vniﬂﬁdqﬁammﬂiiqwmmaw%u 7(17.5) 7(36.8) 0.103
AZIUY Apgar <7 71 1 1171 11(27.5) 9 (47.4) 0.152
ALY Apgar <7 71 5 1171 4(10) 0 (0) 0.294
91gu1IAN (1))** 28.4 (6.18) 24.4 (6.88) 0.040
m’;mmn%’aummm‘smmmz@%&maﬁ'
Gestational diabetic mellitus (GDM) 10 (25) 8(42.1) 0.182
Pregnancy induces hypertension (PIH) 2(5) 1(5.3) 1.000
ﬂ?ﬂgﬁﬂlguﬂluvniﬂllﬁﬂlﬁﬂ 14 (35) 1(5.3) 0.023
i uianududonloage (F1Tue) 10.1 (6.17) 8.1 (2.81) 0.180
FUYAVDINIE PPHN
Transient tachypnea of newborn 17 (42.5) 4(21.1) 0.108
Respiratory distress syndrome 11 (27.5) 7 (36.8) 0.270
Meconium aspiration syndrome 12 (30) 8(42.1) 0.599
Respiratory support
M350 1aens 1% oxygen box 22 (55) 3(15.8) 0.005
314 mode CMV G?i}’ﬂ rate >80/min 11 (28.9) 0 (0) 0.011
Maximum Mean Airway Pressure (MAP) 14.2 (3.11) 11.1 (2.67) 0.001
(cmH,0)**
OSI Hi3udums 157 pulmonary vasodilator* 11.7 (3.14) 7.7(1.24) <0.001
Fi0, M3uduns 1% pulmonary vasodilator* 0.85(0.18) 0.61 (0.06) <0.001
*Median (IQR)
**Mean (SD)

" oA & o A 1 o ' P ~ v ' '
mnuaaudludIu g@f]ﬁ&’) HIOMUBYF I (YNAIO '17’157) AINANINNRNIS TN ﬂ?illﬁﬂﬂ!ﬂﬂﬂﬂl@yﬁi&’ﬁ??ﬂﬂ@ﬂ
1% Chi-square test Y30 Fisher’s exact test ﬁ7ﬁ§ﬂﬂ7j@%‘lﬁl/5&’m ‘V)ﬂfjil Hag Mann—Whitney U test ﬁﬂfiﬁlslglj@yﬁl‘l?\?

Vswnawwy Tudh Tmumsusauat/nd Tasmmuaszainivardgneanain p value < 0.05
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A 9 Li’ 9 I 1 3’, 1 "9 o
M3 1 naasdoyanugutazdoyan1sduieveansnng 2 ngu wundeyani lvesnisn
gll 1 1 1 o g‘/ 4 % ] a 3 1 1
03 2 ngu lauana iy nams 01gassH wazimtinusnna Taelumaeievas 57.5 Tungunoumsly
1 1 o 1 o { gj
KNH one-page care plan for PPHN ttag30eag 57.9 lunquiniinis luuimiedinga1n 01gassnmaoveand
1 = o s 3 @ a P 1 A o 1A 1A o
aoanquagniszunm 38 dilam dminusninamaslunguusnie 3066 N5y Tunguinaetoghn 3234 N3
as a 1 d' d‘ =) 9 J
An1snaealnAuasiInaeA AZLUY Apgar <7 N1 1 A% Apgar <7 11 5 U1 ANIZUNTNFOUTLHIN
g’; 14 1 1 an 1 " Aa 4 I
aanssnvesat hinuanuuanaaneana mandulvainalulsawervianszusesiumay fu
[ b
msndsdmnnIsaneaguywiiesiosay 17.5 uazioony 36.8 luniaesnguaiudiay szozna
[ 1 v Y
WaunaNMsniin1iz PPHN ogNilszuna 8-10 57 Tuanaunansaeengy uazdungvedn11z PPHN i
HANANNAY FINUIIMITNNGUUTNI A UNATIUNINYIVINA1IZ malignant transient tachypnea of newborn
(TTN) TuvaigAMmsnnguuaala g a1 11au191nn192 meconium aspiration syndrome (MAS) 1113
quasnumuszuumiglanudimsnnguusniilszialasun15inu11ag oxygen box MINNINITNNGY
4 Y
W84 101319 MAP (mean airway pressure) ¥1nn3108190Tsd 1Ay n19ada venvnidalasunisas
A ] Yo A ] A Aq ¥ J g’/ 1 )=} 1
insoaenigla Iasldoasinismielan lumuizaune mode CMV 7114 rate 1101131 80 ATIABUIT gD

A o Y

pg NN IAYBINAY

3197 2 Joyams Fe1 lumssnyin1iz PPHN

Yoyanslyen ngUNeUIAN NENHAIDAM  p value
PPHN care-plan PPHN care-plan
U Gowaz)  1u Gewaz)
(N=40) (N=19)
Volume expander (NSS) 35(87.5) 6(31.6) <0.001
Inotrope iLa1& vasopressor
Dopamine 23 (57.5) 0 (0) <0.001
YUINYIGIFAVUD dopamine (mcg/kg/min)* 8(6.4) 0 (0) <0.001
Adrenaline 25 (62.5) 19 (100) 0.001
VYUINYIGIFAVUD adrenaline (meg/kg/min)* 0.38 (0.85) 0.15(0.12) 0.108
Norepinephrine 36 (90) 6 (31.6) <0.001
VYUINYIGIFAVUD norepinephrine (meg/kg/min)* 0.66 (0.75) 0.13(0.27) <0.001
Inotrope N vaspressor FINAU >3 ¥UA 7(17.5) 0(0) 0.084
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Yoyanslyen NQNNOUIAI NANNAIIAN  p value

PPHN care-plan PPHN care-plan

[ Y [ Y
UIU (508102) UIU (F0802)

(N=40) (N=19)
gveevanaaonlen (pulmonary vasodilator)
Sildenafil 32 (80) 0 (0) 0.003
YUINYIGIFAVDN sildenafil (mg/kg/dose)* 0.58 (0.52) 0(0) <0.001
Iliprost 21(52.5) 17 (89.5) 0.007
VYUINYIGIFAVDY iloprost (ng/kg/min)* 0.94 (1.79) 3(2.65) 0.005
Milinone 8 (20) 4(21) 1.000
Sodium bicarbonate 26 (65) 2 (10.5) <0.001
Hydrocortisone 34 (85) 7 (36.8) <0.001
suauvaUtazsziunNwive
Fentanyl 40 (100) 19 (100) 1
VUIAYIFIFAVDY fentanyl (meg/kg/hr)* 3.65(4.41) 2.95(1.13) 0.127
midazolam 19 (47.5) 9(47.4) 0.992
VUIAYIFIFAVDI midazolam (mcg/kg/hr)* 0.01 (0.01) 0.02 (0.01) 0.185
Muscle relaxant 3(7.5) 0(0) 0.544

*Median (IQR)

oA 3 o A 7 ] & = 9 ' 1
Amuaautug NI ﬁ@ﬂﬁ&‘,’) HIaMuseg 1y (mama'?m) MNANUHNIS TN f?75!1/?81]!1’)8]1]"l]@%!5§574370ﬂ@1!

9 ) o 9 J ) v 9 a
1% Chi-square test W30 Fisher’s exact test ﬁ’771’51/"ll?)%/ﬁ1]535!ﬂ14ﬂ@1! Uag Mann—Whitney U test @1HTUVOYAIDN

'
ad

1 3 a o @ @ o o a
Vsmnawwy Tudlu Tamwmsueausatnd Taemmuaseauiodngnianaianl p value < 0.05

[

A A

v A v ] ' v o W ' .
msInmsiuiomuanuauTadalunguusnuinniedisiived iy nsl¥e1ngu inotrope 1az

[
A o 9 (4 U

vasopressor W38N inuuana1eiuedeiifed 1Ay sznieaeinguae Tunguusniinislden
. . . ' = oA = 4 . I (% A @
dopamine 4L@& norepinephrine ¥11NIN 1ummzwﬂqumaaquﬂ1§1% adrenaline 1Junanlumsnunnuau
Tariavosdihe naz 1dvinae NganilunguusnTaemniz norepinephrine (0.66 11 0.13, p value <0.001)
Y
dnsalunguusnnunis 191 inotrope 11a vasopressor NINNIHMIOMINY 3 wHaTIAU UG 18AURES
wnanMngurawnnuad linuanuuanamana (Gooaz 17.5 iU Seeag 0, p value 0.084) NM3TNH

Tasmsldorverevineaidentloa (pulmonary vasodilator) WU TunguusniinmsGulieisedu Fio, 0.85

@ 2 Aa a Aa v A
i‘J@ﬁ1ﬂ15lﬁﬂ‘]§3§lGl‘L!“I/nﬁﬂlliﬂLﬂﬂ'VlllﬂT)gﬂ’Nllﬂul,ﬁ@ﬂ‘l]ﬂﬂ’q\i"l 71



A1 08I 11.73 Tagngqunaaaui Fio, 0.61 A1 OSI 7.74 NguLsNIZIENFINIINGUADY Taenguuininis 19
Y
o . U [ o < [ 1 @ . o
81914 sildenafil 32U iloprost (N19viaoAdead) 1uwan Tungunaslden iloprost (M19vinoAdoAT)
I (% 4 1 . . 1
Wundn n1519%19U 9 19U sodium bicarbonate 1ag hydrocortisone 1n13 15w lungquusn mslforuou

(% <} ] J o o 1 A
Waﬂl!azfﬂaﬂﬂ?uﬂ%ﬂﬂ?ﬂllllllﬁﬂﬁWQﬂuiuﬂQﬁﬂQﬂqu (®M319N 2)

A15191 3 ﬂ']’J%!L“VI3ﬂ“]gf}@uﬁ314’51\1ﬂ?ﬁ%ﬂ‘]&l1&Lﬁ$§$ﬂglﬁa']ﬂﬁltl@uTNWﬂTiﬂa

YoyanIzunsndon pauneudAI  NENHAIAI  p value
PPHN care-plan PPHN care-plan

o Y o Y
UIU (5o8ay) WU (398a2)

(N=40) (N=19)
Ventilator associated pneumonia 8 (20) 0 (0) 0.036
Pneumothorax 7 (17.5) 1(5.3) 0.416
Renal insufficiency 1(2.5) 0 (0) 0.487
szoznamslanesenele (lisaudihededin) (3w 10.1 (6.5) 4.2(1.8) <0.001
szznamyueu Isanenia (lusudihededia) () 16.9 (8.3) 9.7 (3.3) <0.001
fheiideian 11(27.5) 0 (0) 0.011

*Median (IQR)
" A <1 o =i % r o ~ 9 1 [
mnuaautud Il ﬁ@ﬂﬁé‘!) HIOMUBTYPIU (YINAID 'Z‘Vl@) AINUANNN VIS TN ﬂ"lﬁ'll/?flll!?’lflll"ll@yﬂi&’?i??@ﬂ@ﬂ

1% Chi-square test 30 Fisher’s exact test ﬁa’”l?iﬁo'/llélgl/f)ﬂ@l/i&‘fm Wﬂ@'il uag Mann—Whitney U test ﬁa’"lﬁgllélglj@%,lﬁ!%\i

Vsvawwy ludh Tamumsusnusatnd TaedmuaseauivdAgniana mp value < 0.05

A1519% 3 Weumey MIMAANIZUNIAFIUNAINTSAI T282IaIMIUDU ITaINeVIALALEAI
MIFIFIA WV PISINANIZUNIAGOU 1¥U YoadnauNnNeIvesnunIearIer181a (ventilator-
associated pneumonia: VAP) lunguusnwuuinninguiiaes (Gesaz 20 i Seea 0, p value 0.036) N7z

o ] < 1 1 1 1 1 aa Y
aui1 luree)on (pneumothorax) PWLNNIANTIIDG 3 MUA IUNUANUUANANNEDA (Fo8aT 17.5 NU S0
a 5.3, p value 0.416) 112 1a¥191UAAUNA (renal insufficiency) "lajggmﬂ@iwqﬁuiuﬁ®Qﬂtjn 5282921015 1d

[ ] d‘ (A d’ a2 AaAAa 1 1 = [l 1 (=1 é 1 [
ﬂeﬁmamﬂmuamggﬂasmmﬂmmaaﬂwmmquLzﬁﬂuﬂﬁclﬁmamﬂma“l%g 10 TU FIUIUNINNNNGY
~ A [ A A A A A Y 1 1
Na09A0 4 U (p value <0.001) 3$ﬂxwmmﬁuauiﬂwmmamaﬁﬂwﬂwmﬁw avon lludmua ngu

LLiﬂllﬂHﬂﬁEl"ll@Qﬁ ({4 Lammiu@uiﬂwmmaummmauwmaﬂn W ”mummaﬁ (16.9 TN 9.7
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Y] [ 1 [

1Y) , p value <0.001) Uag E)@]'i']ﬂﬁ!ﬁﬂ“b”)ﬂcluﬂauLlﬁﬂﬂiﬂﬂﬂ’ﬂﬂﬁuﬁa\‘l@mﬂ e ULTUNU (%’aﬂaz 27.5

fudeeaz 0, p value 0.011)

m319h 4 oo duiuiiuns@eTinvenisn PPEN Taol9ana univariate logistic regression

tadenduiusiumsdedin Crude OR p value
(95%CI)
AN NEY (hypothermia) 5.2 (1.29-20.89) 0.020
mM3ld mode CMV G?i"ﬁ rate >80/min 5.55(1.28-24.03) 0.022
Maximum Mean Airway Pressure (MAP) 1.26 (1.02-1.55) 0.030
OSI #ii3ud 13197 pulmonary vasodilator 1.55 (1.17-2.07) 0.002
VUIAYIFIFAVDY adrenaline (meg/kg/min) 26.72 (2.71-263.04) 0.005
VUIAYIFIFAVDY norepinephrine (mcg/kg/min) 4.43(1.67-11.7) 0.003
Pneumothorax 8.57 (1.57-46.71) 0.013
Inotrope N1 vaspressor 3IUNU >3 ¥ilA 8.57 (1.57-46.71) 0.013

a o an v d v 1
Ulﬂiigﬁ%ﬂgﬁiﬂﬂi%ﬁﬂﬁ univariate logistic regression LLﬁﬂQNﬁﬁ‘W‘ﬁLﬂ‘Hﬂ? odds ratio (OR) W%@M%’Nﬂ’ﬂll

o w

150U 95% (95% confidence interval: 95% CI) NUATEAUTIAAYNINADNANA p value < 0.05

~ v A o o 7 o A AaAa A Y aa . . . .
A15199N 4 ua eIV eNFUNUTAUNISITFOFIAVDINITN PPHN 10 l¥a D@ univariate logistic

. v v Yo A 1 ~ Yo g’/ [ ~
regression WU NTISAUYU ﬂ”liulﬂi‘ﬂ MAP 1“Lﬂi@ﬂﬂf?ﬂﬁ181%ﬂgﬂ ﬂTillﬂﬁﬂﬂTﬁﬂQ@ﬂﬁTﬂTiﬁTﬂclflﬂq\i
Y
¥1ANI1 80 ASIAB U P13 1A3V 81 adrenaline 1AL norepinephrine YHUIA Y M3 lasven inotrope LAY
vasopressor UINAIINIBINIAY 3 @2 A1 OSI ‘ﬁ’g’ﬁﬂl’t’)u‘ﬁﬁ]zllﬁlﬂi pulmonary vasodilator L& N1V

o o

J o a 1 A o a 4 . . .. . !
pneumothorax WANNFURUTAUNITIFEFIA LANBTINITIATIZH multivariate logistic regression WU

v Ao A o J o A Aa A A v A 1 ~ ' ~ Y .
ﬂﬁ]i]EJ‘ﬂEJ\‘]lIﬂ’ﬂllﬁiJWl!‘ﬁﬂ‘]JﬂﬁlﬁEl%’)ﬁllLWEN 2 ﬂﬂi]il 9 A1 OSI T]ijﬂﬂf]u‘i/]ﬂ$h1ﬂm pulmonary vasodilator

Yo . . o Y o a AaAa dy A
uazmi”lmmn norepinephrine 61]1.!1@@3\1‘1]%1/1ﬂﬁ@@]ﬂﬂﬁlﬁﬂ%’mq\‘ﬂlu (115190 5)

@ 2 Aa a Aa v A
i‘J@ﬁ1ﬂ15lﬁﬂ‘]§3§lGl‘L!“I/nﬁﬂlliﬂLﬂﬂ'VlllﬂT)gﬂ’Nllﬂul,ﬁ@ﬂ‘l]ﬂﬂ’q\i"l 73



a1ah 5 TasoR s ums@e3inveamsn PPN Tag1#/aad multivariate logistic regression

adendiusiumadedin Adjusted OR (95%CI) p value
OSI Ni3UAUMI IH pulmonary vasodilator 1.46 (1.07-1.94) 0.016
VUIAYIFIFAVDY norepinephrine (mcg/kg/min) 3.35(1.07-10.41) 0.037

a

a 9 Y a A o Ao v o Jd I a o
’Jlﬂi'lﬁﬂ‘llﬂuﬁiﬂtﬂ%ﬁﬂﬂ multivariate logistic regression emavenuaNNFNiUTod 1 udasen L

U

4

a @ I 1 1 4 o
M3 IN LaaInaansiua adjusted odds ratio (aOR) w%’awaqmmg%uu 95% (95% confidence

interval: 95% CI) MUUATLAUTIAIAYNIADANA p value < 0.05
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0.2 95%CI = 0.67-0.95
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1 - Specificity

‘ﬂﬁ 1 Reciver operating characteristic (ROC) curve YDA OSI ﬂﬁ)uljnclfﬁEJWEJW‘HM]@LM]WJ@@

4 a [ 1 A { Y] o Y o
efiansaal OSI ag Fio, neuiiu Iie1versvasadeatloanduiusnunisiiuielena
Fe35adsziiuTasmuildle ROC iﬂﬂiﬂ‘n 1 nu31A oSt neuisulsvesviaeadenilonil iy

TR904% 0.811 Haz1nNa319h 6 diefinnsa osI nisulFerveenasadontoalumiiarasy wuiia

U
9
1

(Y ' 2 = v o Jo A Aaa A a s Y . . .. . 1
osI A 8 Yu TTinaduiusnumsdeTia 1aziieAI1LHA0 multivariate logistic regression WUI1A1

'
v Jdo a2 Aa A '

PR v A A 1 o a o = 2
OSI ﬂliiﬂfﬁEl’lﬂlfl’]flﬂa@@la’f]ﬂﬂ@@ﬂl]’]ﬂﬂﬁ’l 11 ENlel‘ﬂ'J']llﬁNWUﬁﬂﬂﬂTilﬁﬂﬂf’)ﬁﬂqqmu IﬂﬂWﬂ?ﬂ 118

' ' A 9 A ~ A Aa 2 = = o o {
OSI ¥1nnNI 11 ﬂf]ulﬁﬂJﬁl:ﬁEnsUﬂWﬂﬁaﬂﬂlaﬂﬂﬂ@ﬂNT@ﬂ1ﬁlﬁﬂ“ﬁ3ﬂﬁﬂﬂlua\‘] 26 L‘V]WL“I/]EI‘Uﬂ‘U@‘]J'JEJVIVlﬂiiJEI']VI
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Abstract

Background: Pediatric stroke is uncommon; however, it has the developmental consequence. It is classified
into two categories: Ischemic stroke and hemorrhagic stroke, each with distinct risk factors.

Objective: This study aimed to evaluate the risk factors and outcomes of pediatric stroke by using the
Pediatric Modified Rankin Scale (MRS), at discharge and at a three-month follow-up.

Method: A retrospective study was conducted involving children aged 28 days to 15 years diagnosed with
stroke between January 1, 2011, and December 31, 2021, at Hat Yai Hospital, a tertiary care center in
southern Thailand. The study analyzed baseline characteristics, clinical presentations, risk factors, and
outcomes at discharge and a 3-month follow-up. Descriptive statistical analysis was performed to assess the
data.

Results: Among the 50 children enrolled, 56% were male. Arterial ischemic stroke accounted for 60% arterial
hemorrhagic stroke for 32% and cerebral venous sinus thrombosis for 8%. The most common presentation in
arterial ischemic stroke was weakness, whereas altered consciousness and nausea with vomiting were more
common in arterial hemorrhagic stroke. Arterial ischemic stroke, heart diseases, meningitis and idiopathic
were the common risk factors whereas thrombocytopenia and sepsis, and unknow cause were risk factors of
hemorrhagic stroke. Infection was the most common risk factor in cerebral venous sinus thrombosis. The
overall mortality rate of pediatric cerebrovascular diseases was 28%. Many survivors experienced significant
disabilities.

Conclusion: Arterial ischemic stroke was the most common type of stroke in children, with risk factors
varying across cerebrovascular disease groups. Pediatric stroke remained associated with high mortality and a
considerable burden of disability.

Keywords: pediatric stroke, stroke outcome
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Abstract

Background: Neuromuscular diseases are a group of disorders characterized by abnormalities in
muscle function, neuromuscular junction signaling, or peripheral nerve function. Neuromuscular
diseases cause progressive muscle weakness leading to mobility loss, while brain function and
cognition remain intact. Literature from other countries indicates that patients often continue
education and live normal lives, but in Thailand, mobility issues frequently lead to dropping out of
school.

Objectives: This study aimed to known the accession of education of neuromuscular disease patients
in Thailand, to identify factors contributing to the inability of these patients in education access, to
explore patients' perspectives, and to assess their needs for additional support in education and
classroom activities.

Methods: The cross-sectional study was conducted among patients aged 3 to 25 years old diagnosed
with neuromuscular disease, at the Siriraj Neuromuscular Disease Center, Thailand between 1 August
2023 and 31 July 2024. A questionnaire was developed to collect factors associated with education.
Results: Among 105 patients with neuromuscular diseases, 73 were receiving education, 5 had never
attended school, and 27 had dropped out. Most were diagnosed with DMD/BMD (36.3%), followed by
SMA (26.7%). After adjusting for confounding, unsuitable school environments increased the risk of
not attending school by 26.6 times. Patients who were wheelchair-bound or bedridden were 23.5 times
more likely to not attend school, while those who had undergone surgery were 13.8 times more likely.
Caregiver difficulties were associated with 22.3 times increased risk of school dropping out, and low

household income (< 30,000 THB/month) was linked to a 10.9 times increased risk.
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Conclusion: Among 105 patients with neuromuscular diseases, one-third were not attending school
due to various barriers. Key risk factors included mobility limitations, low household income, scoliosis
surgery, caregiver difficulties, and unsuitable school environments. Addressing these challenges is

critical to improving educational access for these patients.

Keywords: Neuromuscular disease, Disability, Education system, School
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Other 11 (15.1) 4(12.5) 15 (14.3)

Az lsAsau 35 (47.9) 21 (65.6) 56 (53.3) 0.095"
OSA 25 (34.2) 14 (43.8) 39 (37.1) 0.354"
Osteoporosis 3(4.1) 2(6.3) 5(4.8) 0.639"
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a: Chi-Square test, b: Fisher exact test, c: t-test *statistically significant: (p value <0.05)
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N=73 N=32 N =105

40-60 31 (42.5) 20 (62.5) 51 (48.6)

> 601 10 (13.7) 3(9.4) 13 (12.4)
FLAUMIANEN 0.462"

Uszaufnm 8(11) 6 (18.8) 14 (13.3)

WEENANYI 20 (27.4) 10 (31.3) 30 (28.6)
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Yo In viegenn 4(5.5) 0 4(3.8)
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<30,000 L1N/1ABU 41 (56.2) 25 (78.1) 66 (62.9)
30,001 VIN/AADY 32 (43.8) 7(21.9) 39 (37.1)

a: Chi-Square test, b: Fisher exact test, c: t-test *statistically significant: (p value <0.05)
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a: Chi-Square test, b: Fisher exact test, c: t-test *statistically significant: (p value <0.05)
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Abstract

Background: Spinal muscular atrophy (SMA) is a rare neuromuscular disorder commonly found in children,
leading to progressive muscle weakness. Although gene therapy is now available, delays in diagnosis and
treatment initiation still occur due to cost constraints, lengthy testing processes, and limited accessibility.
These delays can result in treatment outcomes that are below expectations.

Objectives: To report the turnaround time of an initial screening test for SMA using a dried blood spot (DBS)
PCR-based method and Multiplex Ligation-Dependent Probe Amplification (MLPA) in high-risk pediatric

patients.
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Methods: This cross-sectional descriptive study included pediatric patients from newborns with at least 34
weeks of gestational age to adolescents 21 years old who were considered at high risk for SMA. Participants
were recruited from Siriraj Hospital and various affiliated hospitals under Thailand's Ministry of Public Health.
Blood samples were screened using the DBS PCR-based method, and MLPA was performed to confirm the
diagnosis.

Results: Fifty patients (21 males, 29 females) were included. Of these, 8 were diagnosed with SMA using the
DBS method. All patients were subsequently confirmed by MLPA, with complete concordance between the
two methods. The median turnaround time from analysis to reporting using the DBS method was 2 days
(range: 1-30 days), while it was 14 days (range: 1-20 days) for MLPA, (p value 0.001). By the DBS method,
three patients were identified as SMA type 1, four as type 2, and one as type 3.

Conclusions: Initial SMA screening using the DBS PCR-based method provided a significantly shorter
turnaround time than MLPA. This approach may be a suitable alternative for improving diagnostic efficiency
and expediting access to timely treatment.

Keywords: Spinal muscular atrophy (SMA), initial diagnostic screening, dried blood spot (DBS), Multiplex

Ligation-Dependent Probe Amplification (MLPA)
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Abstract

Background: Extracranial germ cell tumors are rare, accounting for approximately 3% of childhood cancers,
but they are clinically significant due to their potential to cause life-threatening complications or adversely
affect growth and development. Germ cell tumors exhibit diverse clinical characteristics, and chemotherapy
regimens have continuously evolved. However, treatment outcomes have not yet been comprehensively
evaluated, and no institutional data have been systematically collected to date

Objective: To evaluate the clinical characteristics and treatment outcomes of extracranial germ cell tumors
Method: A retrospective study was conducted on patients aged 15 years old or younger who were diagnosed
with extracranial germ cell tumors. Clinical characteristics, treatment outcomes, and survival rates were
analyzed, and statistical comparisons were made using the log-rank test.

Results: Among 37 eligible patients, the median age at diagnosis was 3.3 years, with a female comprising
54.1% and male 45.9%. Most patients were diagnosed with extragonadal tumors (70.3%), primarily located in
the mediastinum (29.7%), followed by retroperitoneum and sacrococcygeal area. Yolk sac tumors represented
the most prevalent histological type (32.4%). The 5-year overall survival rate (OS) and event-free survival rate
(EFS) were 68.5% and 62.0%, respectively. Survival analysis was performed using the log-rank test, with a
p value < 0.05 considered statistically significant. Patients aged over 10 years had lower overall survival (OS)
than those aged under 5 years and 5-10 years (p value < 0.001), possibly due to the tendency of more
aggressive tumor types in older children. In addition, patients with gonadal tumors had significantly better
overall survival (OS) compared to those with extragonadal tumors (p value 0.022).

Conclusion: Extracranial germ cell tumors demonstrated favorable survival rates. However, patients aged
over 10 years and those with extragonadal tumors were associated with a worse prognosis.

Keywords: Treatment outcomes of germ cell tumors, survival rate, overall survival, event-free survival

1]
oA

an = A =
130 DUAYUN UTNIAT Lasadly ’Jﬁﬁﬁf}ﬂﬁl’)“ﬁﬁ?ﬁ@lg 1 64 R1iuN 2 WHIYU-NYUIYU 2568



(v A I3 o d o A v
NITINHUUDIDN germ cell msuenauaﬂumn: NﬁﬁWﬁl!ﬁ%ﬂﬂﬁ]ﬂﬂ!ﬂﬂ?ﬂl@@
g
NUATUD ‘L!‘ﬁ‘Wﬁﬁ%, DA IUYBIAANA

NEUUNINTOIBATIN 15INGILIANMIIIFUATIIFANN

unAnLe
Id Li’ I j’ ~ 9 <3 1 o w A
aNaniluan: 1ioson germ cell Mousnduod Wuiiosonnnuiiosluan ualinnudiAyiioninen

v =

i Y a aa A 1 ] a a @ Y Y Y
ﬂ@iﬂlﬂ@@u@ﬁ?ﬂﬂqaﬁjﬁ Wi@ﬁqwaﬂﬁgﬂu@@ﬂqilﬂimlﬁﬂiﬁllagW@Ju'lﬂ'ﬁ]l@ Eﬂjﬂﬁ']ll']iﬂll']ﬂjﬂﬁﬂﬂ'ﬁ

aa

A [ v A o w A o ~ K% ] = a [
NNAAUNNTATNAY ﬂ'lﬁfl'ﬂ‘]el'lﬂ')f]fl'llﬂllll'lﬂﬂllﬂ']iﬂiﬂlﬂaﬂuvlll Lmﬂﬂhlllmﬂﬂﬂ'ﬁﬂﬁgl,lluwaﬂ'lﬁﬁﬂ‘]%l'l

=K o 1 = = a o v v
5’33Jﬂ\“IEJ\‘IthLﬂleIﬂﬁﬁﬂ‘]&l'l')i]ﬂﬂ?ﬂiﬂﬁﬂ?ﬂﬂll'lﬂﬂu

U

d 4 @ aa o - <
agilszasn: eANEIANYULNNATHNIAZHANTSNHIVEULBION germ cell MoupNaNodlLAN
ad =3 o = 9 [ Y Y [ A [ A A Yo Aaa [ B~ dy
FEmsanw: himsanudounasludileergiesniiominy 151 Aldsumsiteneiniluilesen
germ cell MBUDNTNOY lABANYIANEULNNAALN HaMTTNET tazl5euiousnIINTToATINYILA
AZANYULNNATHNAIETT log-rank test

= a9 F) 4 = o Y LI A A 9
WNanIIANHI: Mﬁﬂ’)ﬂlﬂﬂ!ﬂm“ﬂﬂﬁﬁﬂEW 37 318 D1gNTYFIUNINY 3.3 1 NQ”]J’JEJLW?(“I’TQ_N (3089% 54.1)

@

1 Y 9 [l aa o & A d Y
UINNNVIY (59YAL 45.9) Qﬂ’ma’mumgmmmmﬂu germ cell mﬂuaﬂmaaﬁnwu‘q 30U 70.3 Iﬂfﬂ/‘lll
Ay A A ] A F I a o A 1 Y 9 a dy
HANDNNUINUYDIDNUINNGA ToUaT 29.7 5@\‘1@’1\‘1NTLﬂuUiDmﬁﬁQlﬂﬂuﬂf@ﬁﬂ@ﬁ HAZNUNY YUAUDIUD

I dy A 9 @ aa = o = " v Y
son)uliedon yolk sac VINNGA 30808 32.4 DATINITIDAYIN 5 1 Llﬁgﬂ@]ﬁﬂﬁﬂﬁﬂﬂiiﬂ 59 mnuses

1
v A

o U o -9 1 U a a 'd
0 68.5 uas%’@ﬂaz 62.0 MUAIAY 115UV NUNAADOATINITTOATIA 'JLﬂinﬁélgljﬂiJuﬁg]}'JfJ log-rank test

9 v a

Tag p value < 0.05 Do 1liANULANANA U TITed 1Ay Neana nudieneguinnii 103 Hoas

aa Y ' 1 d' ] A o o W A o dy A Aa
N1TI9ATIAUDINIINANDIYDUDY NN UITINTY (p value < 0.001) D1VUDININNUANWUIUDIDNFUANY

a

o v

1 1 Y EYR A A dy A =) aa 1 1
mmgummmmﬂuﬂquawquaﬂ u,azegﬂaammumaﬂiuwaaauwuﬁu AIINITIBDAFIANINNINQN
dy (= o J
HDIDNUBNEFAATUWUT (p value 0.022)
[ aa dy U 9 =) 1 U d‘d U =
%TETJ: DATINITIVAYIAVOUUDIDN germ cell NYUDNTUDIADUUNA Lm‘luﬂ’quﬂﬂi’)ﬁﬁﬂﬂﬂ’ﬂ 109 tag

dy 1Y A v Jda o A 1=
HONDNUDNDIYISTUNUS MﬂﬁWEﬂﬂimIiﬂ‘ﬂulilﬂ

E]

o o w (2

Y
AaIALY: Nﬁﬂﬁiﬂ‘]&ﬂlﬁ@\?@ﬂ germ cell, 6@51ﬂﬁ§'ﬂ@%’]ﬁ, ons1mstasnlsa

o &K < o o A A 9
N1TINHUUDIDN GERM CELL mﬂuaﬂﬁu’oﬂumm WaaW'ﬁLm%ﬂfUi}ﬂﬂmﬂTﬂﬂﬂ 131



uni
X 2 L A a A o Y o a . A Y}
I1U®39nN germ cell nJumm@ﬂmﬂ@mmﬂmaaﬁuwumumnm (primordial germ cell) nu'ld
¥ < & X (a g JN o Y o a A 14 o y <
Uszunmionay 3 vowsalwan naudigaaaunugaunuia BUUTNIEDYN yolk sac HANINUUN

a

4 v { o I o v J 1
1 IMINADUAINIUN hindgut 11N genital ridge tazWa lihiluedeonz @unusg (gonad) ao'ly)'

o a 1 o A

a A o a a A sY o Ay A W LY A o
W'Iﬂtﬂﬂfﬂﬁlﬂa@u@']WﬂTJﬂW'UENL“Baaﬁ‘]_I‘W‘Ll‘];G]Llﬂ'IL‘L!ﬂ NANIABD UYAATUNHIAUNUUALAADUN

Q

a o ] a  d dy o 1 Aa A v R < o ]

"hJ‘Hq@wmnmm%mmﬂummaﬂ germ cell A AW UINUNTHYANTDUA BN UAUHUIND
v v
8187 (midline) A1 111990 germ cell 39amsoN IdMarnnateyIna lusrameluduniianaradida’
aa 1 -4 1 I {
fl]'lﬂﬁﬂﬁW‘]J’J'llﬁ@\?@ﬂ germ cell ﬁ'liJ'liﬂLl'U\?E]@ﬂhl@s{L‘]Julﬁﬂ\iﬂﬂ germ cell N1IYUDNHU D
k2
(extracranial germ cell tumors) fovaz 80 uaziiingen germ cell 18 1UaWBY (intracranial germ cell tumors)
= 9 2
IWENIBYAS 20
4
. ' I 1 1% 1

(Hogen germ cell NYUDNTUD (extracranial germ cell tumors) uugeemdy 2 NANUAN NQULLIN
A dy oA @ o 9 1 ﬁy A a [ . [ ]
o Luﬂﬂ@ﬂﬂ’]ﬂﬂlul‘ﬂfaaﬁﬂwuﬁ (gonadal tumors) llﬂllﬂ IUOIDNNUITNIUDUNG (testis) Llagﬁ\iulsll (ovary)

T A L P 4 gy 1 A A a Y

NANNA DI AD LUDIDNANYUDNLFAATUNUTY (extragonadal tumors) Ulﬂllﬂ HDNDNNUITIUNUNDY (coccyx)
1 . . a A ' o A ' 9 . <3| Y 2
¥040N (mediastinum) HAZVINIUOU 1FU AUYIDLFDINDI (retroperitoneal) 1wuau

k2 ) A
¥1AUD4IH0LHD (histological subtypes) UDLHBIBN germ cell HONLLIA1M WHO classification”

9
v IS

A 3 U Germinoma, Seminoma, Dysgerminoma, Embryonal carcinoma, Yolk sac tumor, Choriocarcinoma,
Teratoma (Immature, Mature, Teratoma with malignant transformation), Mixed germ cell tumors
Y F4
9IMIHAZIMILTAIUDIN A MU0 T5A A9il’

dy a2 o Y @ 9 o o 9 Y (Y 1 3
IHBDNDNUILIUDUNS Qﬂaﬂnﬂmmaammgmu ﬂﬁ1ﬂ’f]uvl,ﬂ muclwagnﬂ”lmim

'
Y 9

dy a [ 1T Y @ Y Y o Yy A 1 4
- itesenuinusela giheinndetates adinenlaniies lideasenvinyesnacala
dy a 9 1 [BN-Y] Yo ana (Y] 1 A Y [ 9
- itesenuSnaduny daulugiineg lasumsitnenousig 1 weu fileinizuidle
9 A a Y (A 9 =\ a a [ Y]
AouUNUINUAY tazwuNHI8de8az 18-20 3zANNHAYNAVRINITZYNTUNAIAL
szuvlszamaIUNaIITINAE
L A A ' PR ™ Y} 3 Y} A '
- iflesenNUINUFeden JiHenuidieeImiuniien 30910 1INeIEUUIY 1Y 5y
A 3 v
1o veumilos 1Wudu
[ ,i’ 9 [V 9y A o W é d'
MITNYUNBION germ cell MaudNAVDY Usznoualenskda tazms Ineualiiiia dagasen
9. @ : 1 o v AqIYYY 1. A X . Y
leinsdsunlasuldauaranar lusdasuaiiahianly 1aun ifosfamide, carboplatin, etoposide Tagl#

a ?)‘ ' 3 1 L3 3 g’l a o £ 1
gunlata 5 50U ué’aﬁmiﬂizmumiamumimm ‘HENi]”lﬂ‘Ll‘Ll’f)”ﬁ]‘Wﬁ]”limﬂﬁlfl”lmﬁiﬂ'ﬂﬂﬁ@ﬁ]lmiﬁ 8

v
%

o ) . [ . . I v 1%
sou Tuthgiiueuaiitniahls Ao platinum-based regimen 1ALA cisplatin 118 carboplatin (Hunan s2ufy

132 DUAYUN UTNIFAT Lasaale ’Nﬁﬁﬁf}lﬂiﬂ‘]ﬁﬁWﬁﬂg 19 64 R1iuN 2 WEIYU-NYUIYU 2568



A o v v 1

A o o A 1 . . < 9 Y o (G Y
YUANVIVADU €] %Y bleomycin LA etoposide Wuau Iﬂﬂiﬁ‘c’lW!ﬂﬁJUWUﬂ 4 3DUNINITININA ﬂﬁ\?ﬂ']iﬁh”i
=) o d' =1 a 901 a Y A o % = dd‘ Y [
gUANTITATOUN 4 UMY LU UL L!ﬁ%‘ﬂ%WﬂWﬁﬂﬂﬁl‘Ht’J']LﬂiJUﬁJﬂﬁ@ﬂﬂ 2391 Gluﬂﬁmw@ﬂaﬂ"lu
v Y ¥
ADVFAUDIADNITINEN ﬁ’JiJﬂTJWﬁ%ulﬁﬂﬂﬂﬂﬂﬁﬁ’]uﬂl@ﬂlﬁﬂﬂﬂﬂ germ cell’ LLWHﬂﬁiﬂ‘H']ﬁﬂ’lﬂﬁnmtu’ﬂnﬂ
< <] 1 dy v o ] I &; a zij A
GU’ENGIﬁJﬁJT'iﬂiJzLi\iﬁlulﬂﬂllﬁﬂﬂﬁzmﬁqﬂt’l VUNUAUNRUIVDINDUIUDIDN YUAVDIUDLYD LASITSYSUDN
15 1115V mature teratoma, immature teratoma @& gonadal tumors szozi 1 MIsavivzldnisHida

FAUFUnA01MIHAINITHIAA 83U immature teratoma NAA1T rupture 5¥1IAARA W okAR T 1A

(4 9 (2

I . { o v 9 a Y o w o '
‘H%mﬂu immature teratoma grade 3 ﬁGI'ILLWuQﬂUﬂ‘]J %z‘wm‘smﬂ’nmmﬁumﬂwmmﬁmm} qd1Usy

o 4

{ [ Y "o @ Y o
gonadal tumors §$8$ﬁ 2-4 11¥ extragonadal tumors ﬂﬁiﬂ‘]eﬂi]%cl,‘b’ﬂﬁNWI@i’JiJﬂ’Ui’I’TfﬂLﬂ?J‘]JTUﬂ

A X Y Y ' v A aa A Ay o
IUDNINIUDIBN germ cell ‘WL]JUIWL!E]EJ FIUNVUDINTIINNAAUNINUAINYIANY ﬂ’]iﬂﬁl’]iﬂaﬂﬂmgﬂ'm

o v

aa .. .. o Y ‘aa o 1 o Y < 9 = 1
AAUN (clinical characteristics) ﬁ'l‘JJ'liﬂTHGlWLLWT]EJ'JHi]ﬂEJTHJ ‘]Jiﬂ‘]el'lll@]@ﬂ'l\ﬁﬂﬂﬁﬂua$gﬂﬁﬂﬂ BNV

H 4
ANINTANEUNEINUIHDION germ cell A1EUBN

Y

dued lagfAny1DINanISNYILALANYAENNAANNYDUHLDION germ cell NBUDATND (extracranial germ

1 Y a o d‘ddy [ gJ/ =2 9
ﬁ\?WﬁiﬂLﬂﬂﬂWﬁ‘Wﬂ?ﬂﬁmiiﬂﬂ@ﬂ]u@'llllﬂ muum”l@

) 4 I Y ¥ g}/
celltumors)ﬁ\‘llﬁ’a\‘l’aﬂ germ cell N1YUDNTUDI fo1uiovas 80 vouiogon germ cell N4 WA
(Y} J
agiszasn

A = =< @ L DR s Ay Yo o
MoANBININANITIN UUBI0N germ cell nouonauosludilromni lasunisinyilu
TSINAUMITIFUATIIFTUT : 0ATINTIOATFIN 5 U (5-year overall survival) Lazonsinslasalsna s

1] (5-year event free survival)

ad =
IEMIANHI
I Y 1 =< o U A
ITYTIAUNVIDYABIN 1UNTIAY W.7A. 2549 D3 31 TUINAY W.A. 2564 Iﬂﬂﬂqu‘ﬂi%ﬂﬂﬂﬁ‘ﬂ
[ = A Y Y 1 A Y A A Yo aa o 1 d dy
MNITANHIND Ejﬂ?ﬂﬂ?ﬂﬂ@ﬂﬂﬁﬂﬁi@t‘ﬂ?ﬂ‘ﬂ 159 Vlllﬂiﬂﬂ1§3u§]ﬂ83%ﬂuluﬂﬁﬂﬂ germ cell NYUDNTUDI
(extracranial germ cell tumors) 182 1850M35nE U Tsanen I vuATNYTIN
L= Y I = . . . . PR Y ' A 1w 2 AN Yo
Lﬂﬂ!"ﬂﬂﬂla@ﬂﬁﬂlﬂuﬂ@uﬁﬂy"l (inclusion criteria) Ejﬂ?ﬂ@?ﬂﬂﬂﬂﬂ??ﬂi@tﬂ?ﬂﬂ 159 ‘Vl]lﬂi‘]JﬂTi
aa v 1 d 4 @ v
Ianeiuiuiiieson germ cell N1YUDNTUDI (extracranial germ cell tumors) wazlasunissauilu
9 H
ISQWEJ"I‘UTQNWT?"I%H?I??W%%NT @QLW]’J‘Hﬁ 1 UNTIAN N.F. 2549 ﬁ\i 31 TUIAY N.F.2564
v = . . . ERI A (a o Y ~ ] Y
INUNAADDNIINNITANE (exclusion criteria) Ejﬂ?ﬂ‘ﬂl]glﬁ‘ﬁﬂ”liiﬂ‘hl”l uamﬂ’mw"lmmmsaﬂum

Usgiamssau'ld

o X < o & o A A 9
N1TINHUUDIDN GERM CELL mﬂuaﬂﬁu’oﬂumm WaaW'ﬁLm%ﬂfUi}ﬂﬂmﬂTﬂﬂﬂ 133



< 9 1 3 9 I ! A 1A o A
M3NVIIVTWToYa Tasntanisnuvoyasenidu 2 539 Av 90 1 IUN 1 UNIIAN W.A. 2549
k4
D431 F9vAN W.a. 2557 Taalues29H 92819890 UINIINITTAYINIY Guideline ThaiPOG2006 (ICE
v 1 9
protocol) 1AL ¥4 2 TUN 1 Aue1eU W.a. 2557 D4 31 TUNAN W.A. 2564 Tasluriratiazdradaunnd

NNNITNYINW Guideline ThaiPOG2014 (PEB protocol)

9 A g Y
VIYANINVIIVIIY ulﬂ!,l,ﬂ

9 o Y1 . Y o A 2 a Ao
- Yoyana 1o adile extracranial germ cell tumors laun et 01g Judeuiliiia giiduur o1y

Y F )
HAZDINITUEAY AN UIVDUHLBIDN ¥UAVDULBIED (histological subtypes) 5585Y0415A (staging), risk,
tumor marker
as [ 9 v Y A o W %
-35mssaw laun msldeuatitinia vazmseda
1 Y 1 ] %l A Aaa
- wamssnwn 1aun msnduilugh maderia

AINANIN

A a 1

=® dy I dy A a d%' [ s 9 [l
- Germ cell tumor YUY LUBIBDN germ cell HJuLH'EN'E]ﬂ‘VILﬂﬂGUUﬂ'ULGIfﬁaﬁi'NllsUﬂiaﬂﬁi] 1Y4]

Q

a 49! A A A 1 9 I A A 1 (] < A a A g <3
’L’f'liJ'lii]l,ﬂWUu‘l/]llil'Jmﬂu“]"Uﬂxﬁ'l\“lﬂ'IEJVl,@T@EJ@'H]L‘]Juﬁﬁu@ﬂ]’lhiﬁﬁﬂgﬁﬁﬁﬁﬂ%uﬂﬂ ﬂumm

Do Da

P

Y Y1 =
18 ormsvesdilreazaiu

[

k4
uﬁummmmgﬁmeﬂ

]
=1

9 Y
- Extracranial germ cell tumor #3184 110900 germ cell NIAAVUABUDATUDY

2 o J

= dy Aa & [ J 9y A a JSA
- Gonadal tumor HN1¥DI IUBIBDN germ cell NNAYV ﬂ‘UL"“D’ﬁaﬁﬁNlléUﬂﬁ’O@q‘ﬂ (AT UNUT)

a

{a X A W &

- Extragonadal tumor NG L‘ldjljﬂﬁﬂﬂ germ cell MNaYUMUD AT WUG
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G TRTEATRRE BT é’ﬂmﬁ’mm ThaiPOG 2006 | ThaiPOG 2014
wu Geway) | 91w Geway) | wdu Geway)
N =37 N=13 N=24

INA

e 17 (45.9) 4(30.8) 13 (54.2)

NN 20 (54.1) 9(69.2) 11 (45.8)

01g (i)

<5 19 (51.4) 7(53.8) 12 (50.0)

5-10 6(16.2) 4(30.8) 2(8.3)

> 10 12 (32.4) 2(15.4) 10 (41.7)

ANAWUN

1IN IAUATTIFENN 20 (54.1) 9(69.2) 11 (45.8)

WNIATN 6(16.2) 2(15.4) 4(16.7)

YandnjEsud 6 (16.2) 1(7.7) 5(20.8)

tandagiund 4(10.8) 1(7.7) 3(12.5)

9 1Q.7) 0(0.0) 1(4.2)
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G TRTEATRRE BT é’ﬂwﬁ’wuﬂ ThaiPOG 2006 | ThaiPOG 2014
N Gowaz) | Nwu Geway) | udu Geway)
N=37 N=13 N=24

1M IUTAINIAAUD

szuumaaumele 13 (35.1) 3(23.1) 10 (41.7)

Ruuiunihen 4(10.8) 1(7.7) 3(12.5)

wielaveuniien 5(13.5) 1(7.7) 4(16.7)

o 4(10.8) 1(7.7) 3(12.5)
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81 4(10.8) 0 (0.0) 4(16.7)

Aouusnaduny 3(8.1) 0 (0.0) 3(12.5)

sumariandunitosomlnilen 12.7) 0(0.0) 1(42)
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NI (Geway)

N=37

11 (29.7)
5(13.5)
6(16.2)

26 (70.3)
11(29.7)
2(5.4)
5(13.5)
3(11.1)
1(2.7)
1(2.7)
1(2.7)
1(2.7)
1(2.7)

7(18.9)

Nsamsnsnsnans 19 64 n

ThaiPOG 2006 ThaiPOG 2014
iy Gesaz) S wau (Gewaz)
N=13 N=24

5(38.5) 6 (25.0)
3(23.1) 2(8.3)

2 (15.4) 4 (16.7)

8 (61.5) 18 (75.0)
3(23.1) 8(33.3)

0(0.0) 2(8.3)

2(15.4) 3 (12.5)

0 (0.0) 3 (12.5)

1(7.7) 0 (0.0)

0(0.0) 1(4.2)

1(7.7) 0 (0.0)

1(7.7) 0 (0.0)

0(0.0) 1(4.2)

2(15.4) 5(20.8)
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Immature teratoma
Teratoma (Non specific)
Malignant teratoma
Yolk sac tumor
Granulosa cell tumor
Embryonal tumor
Dysgerminoma
Choriocarcinoma
Mixed germ cell tumors

Sertoli-leydig cell tumor

Non specific germ cell tumors

v A o
AUV N9 (Tumor marker)

52A1 AFP * ganinln@

2@ B-hCG ** gandlnd
52U AFP ttaz [3-hCG gandnln@

28 AFP ttag 3-hCG oglunaaiilng

szezvedlsn
I

I

I

v
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Hihenaring

o 4
NI (Geway)

N =37

5(13.5)
1(2.7)
3(8.1)
12 (32.4)
1(2.7)
1(2.7)
1(2.7)
1(2.7)
2(5.4)
1(2.7)
2(5.4)

15 (40.5)
1(2.7)
7(18.9)
14 (37.8)

8 (21.6)
6(16.2)
18 (48.6)
5(13.5)

6(16.2)

ThaiPOG 2006
N Gewaz)

N=13

2(15.4)
0(0.0)
1(7.7)
6 (46.2)
0(0.0)
0(0.0)
1(7.7)
1(7.7)
0(0.0)
0(0.0)
0(0.0)

6 (46.2)
1(7.7)
1(7.7)
5(38.5)

4 (30.8)
1(7.7)
6 (46.2)

2(15.4)

4(30.8)
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ThaiPOG 2014
I Gewaz)

N=24

3(12.5)
1(4.2)
2(8.3)
6 (25.0)
1(4.2)
1(4.2)
0(0.0)
0(0.0)
2(8.3)
1(4.2)

2(8.3)

9 (37.5)
0(0.0)

6 (25.0)
9 (37.5)

4(16.7)
5(20.8)
12 (50.0)
3(12.5)

2(8.3)
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anyMENnaHn Aihenaring ThaiPOG 2006 ThaiPOG 2014

o Y o Y o Y
MU (Gray) WU (38a2) NUIU (Go8az)
N=37 N=13 N=24
Intermediate risk 8(21.6) 0(0.0) 8 (33.3)
High risk 23 (62.2) 9(69.2) 14 (58.3)

*AFP 1111804 Alpha fetoprotein

*k B—hCG 111804 Beta human chorionic gonadotropin
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{ o : 4 ] . v 3 . . !
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Y Y v
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idiuaelasuiniithiie 29 519 (Fovaz 78.4) Taouvailu ICE protocol (ifosfamide 1.8
ATH/a5.0./71 1111981 5 74 carboplatin 560 ¥A./A5.4. (course 1, 2, 6) 4AL 700 UA./AT.Y.

. o I o Y A o w Y A
(course 3, 4, 5, 7) etoposide 100 ¥n./a5.1./7U 1Wura1 5 7 lagldenuaiithda s seu udalinsg
H 1 3 1 % % g}/ a S o v 1

Ysziliudhsaudunisiida vaantiueranasanlrenaithianeaunsy 8 sev) 8 518 (Fevas
21.6) ta PEB protocol (cisplatin 20 ¥0./@5.4. TUIUN 1-5 etoposide 100 ¥n./A5.4. 1UTUN 1-5

. a v A Y A o W v gi =} a gol
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Y
fdauveuilosen germ cell) 20 518 (Fovaz 54.1) Taofidiae 1 518 7185001537088 1ug

UaeTln.a. 2556 ud1@5un135n81828 PEB protocol (113197 3) Alaef 185 uenaiithiia 20 516

=

Wufin12z febrile neutropenia 9 316 A udovaz 31.0 Tasedlunguii 185y 1CE 2 310 uazly

VoA Yo
naui 15y PEB 7 510
a Y v o Yy A A o I % 9 gj
ninmsaamuiienassnyiasy Bfreilinsnaumdudr 3 510 Sevaz 8.1) Tasna 3

(2

Y Yo aa g . . .
s1efld5unsatneduiiiessn yolk sac tumor, mixed germ cell tumors (LA¥ choriocarcinoma
o Y g,jz Qy A AAa 9 ~
mnmu’;u@ﬂ’wmﬁu 37 919 wﬂamﬁwm 11919 (59802 29.7) (15190 3) Tmmmmmmi
A Aa Y J a . . 9 A Aa
@era laun mﬂmmmmiiﬂwmmu”lﬂ (disease progression) 6 518 (39YDY 54.5) LALITYFIN
a & v 2 "o a & X ¥
IANITAALFD 5 518 (3000 45.5) Fautudunisaaeneerlulsaneruia 3 518 (Seeaz 27.3)

uag febrile neutropenia 2 518 (%’aﬂaz 18.2)

M13199 3 ITMITNI LAZHANITT NI

anHMLNINAHD é’ﬂmf’vl’wm ThaiPOG 2006 ThaiPOG 2014
N Gowaz)  udu Geway) NI (Gewaz)
N =37 N=13 N =24

3EMSs5N

rhdaudimudens Ieuaiithiia 24 (64.8) 9(69.2) 15 (62.5)

H1AADE19IAE7 8(21.6) 4 (30.8) 4(16.7)

THenatihiaudiauaiemseinda 5(13.5) 0(0.0) 5(20.8)

THenatifiined1ufen 0(0.0) 0(0.0) 0(0.0)
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Survival rate of pediatric acute lymphoblastic leukemia patients
with hyperleukocytosis at Udon Thani Hospital
Pitchayanan Kuwatjanakul

Department of Pediatric, Udon Thani Hospital

Abstract

Background: Leukemia represents the most prevalent form of cancer in the pediatric population. The
majority of affected children achieve favorable outcomes with standard treatment regimens, with high cure
rates. However, the presence of hyperleukocytosis at initial presentation has been associated with increased
risks of early complications and mortality. Data from studies conducted in developed countries indicated that
the cure rate for pediatric patients with acute lymphoblastic leukemia (ALL) and hyperleukocytosis was
approximately 64.5%. In contrast, a study conducted by the Faculty of Medicine at Prince of Songkla
University reported a significantly lower overall survival rate among pediatric ALL patients with
hyperleukocytosis compared to those without this condition, at 37.2% versus 67.8%, respectively (p value <
0.0001). These findings highlight a disparity in outcomes between patients in Thailand and those in more
developed healthcare settings. Notably, this is the first collected report at Udon Thani Hospital, thereby
providing the rationale for the present study.

Objective: To determine the survival rate of pediatric patients diagnosed with acute lymphoblastic leukemia
(ALL) presenting with hyperleukocytosis at Udon Thani Hospital.

Methods: This study employed a retrospective design. Data were collected from medical records of pediatric
patients diagnosed with acute lymphoblastic leukemia accompanied by hyperleukocytosis who received
chemotherapy at Udon Thani Hospital between July 2010 and November 2019. Patient information was
retrieved from the hospital’s electronic medical record database, including demographic, clinical, and
laboratory findings.

Results: This study included a total of 22 pediatric patients diagnosed with acute lymphoblastic leukemia
(ALL) presenting with hyperleukocytosis at Udon Thani Hospital. The mean age at diagnosis was 6.3 years
old (range: 0.3—14 years), with a male predominance (59%). The majority of cases were classified as B-ALL
(64%). The most common clinical manifestation was hepatosplenomegaly, observed in 95.5% of patients,

followed by fever (81.8%) and abnormal bleeding (54.5%). At diagnosis, the mean white blood cell count was
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210,000 cells/cu.mm. (+247,683.7), mean hemoglobin level was 6.6 g/dL (£2.7), mean platelet count was
29,318 /cu.mm. (+17,038.8), and mean lactate dehydrogenase (LDH) level was 5,869 U/dL (+4,579.2).

The most frequently observed early treatment-related complication was tumor lysis syndrome, occurring in
31.8% of patients. The five-year overall survival rate was 68.2%. No statistically significant associations were
identified between overall survival and factors such as age at diagnosis, sex, white blood cell count, or
leukemia subtype.

Conclusion: The findings indicated that pediatric patients with acute lymphoblastic leukemia and
hyperleukocytosis treated at Udon Thani Hospital had a five-year survival rate of 68.2. No statistically
significant prognostic factors were found to be associated with survival outcomes.

Keywords: Pediatric acute lymphoblastic leukemia, survival rate, hyperleukocytosis, Udon Thani Hospital
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Introduction

Leukemia is the most common type of cancer in the pediatric population. In the United States,
approximately 3,000 new cases of childhood leukemia are diagnosed annually.! In Thailand, an estimated 950
new cases are reported each year, accounting for 25-35% of all pediatric cancer cases.> With appropriate and
standardized treatment, the prognosis for pediatric leukemia can be favorable. Data collected by the Thai
Pediatric Oncology Group between 2015 and 2019 revealed a five-year survival rate of 81.7% for acute
lymphoblastic leukemia (ALL).? However, prognosis significantly worsens in the presence of
hyperleukocytosis.?

Hyperleukocytosis is defined as a white blood cell count exceeding 100,000/uL and is considered a
hematologic emergency. It is associated with a range of potentially life-threatening complications, including
tumor lysis syndrome and leukostasis, and contributes to a higher risk of early morbidity and mortality. These
complications may manifest as central nervous system events (e.g., intracranial hemorrhage) or respiratory
failure. Hyperleukocytosis is a recognized prognostic factor associated with adverse outcomes in pediatric
leukemia. In children with ALL, the incidence of hyperleukocytosis ranges from 10.2% to 19.2%,""* whereas
in those with AML, it ranges from 12.6% to 21.7%.*° Despite these challenges, advances in chemotherapy
and supportive care over the past two decades have led to improved survival rates. Among pediatric ALL
patients with hyperleukocytosis, five-year survival rates have been reported at 82.6%." In contrast, AML
patients with hyperleukocytosis have a five-year survival rate of 37.4%, primarily due to early complications
such as leukostasis and disseminated intravascular coagulation (DIC).m9

A study conducted by the Faculty of Medicine, Prince of Songkla University, examined pediatric
patients diagnosed with acute leukemia and presenting with hyperleukocytosis between January 1998 and
December 2017. The results demonstrated a significantly lower survival rate among patients with ALL who
had hyperleukocytosis compared to those without the condition—37.2% versus 67.8%, respectively (p value <
0.0001). The cohort included 80 patients with hyperleukocytosis and 403 patients without. Identified factors
associated with poorer survival outcomes included age less than 1 year or greater than 10 years, male sex, and
an extreme white blood cell count exceeding 200,000 cells/cu.mm. (termed extremely iz)qnerleulcocytosis).3
These findings highlighted that survival rates observed in this Thai cohort were lower than those reported in
studies from developed countries. Notably, Udon Thani Hospital has undertaken a guideline by the Thai

Pediatric Oncology Group. Therefore, the present study was initiated to assess survival rates and explore
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prognostic factors influencing outcomes among pediatric patients with acute lymphoblastic leukemia and

hyperleukocytosis treated at Udon Thani Hospital.

Objectives
Primary Objective:
To determine the survival rate of pediatric patients diagnosed with acute lymphoblastic leukemia
(ALL) presenting with hyperleukocytosis at Udon Thani Hospital.
Secondary Objectives:
o To identify factors associated with survival outcomes in pediatric patients with acute lymphoblastic
leukemia and hyperleukocytosis at Udon Thani Hospital.
e To describe the presenting symptoms, clinical signs, and early treatment-related complications in this

patient population.

Methodology

This study employed a retrospective cohort design. Data were collected from the medical records of
pediatric patients diagnosed with ALL presenting with hyperleukocytosis who received chemotherapy at
Udon Thani Hospital between July 2010 and November 2019 based on Pediatic Oncology Division’s
initiation. The data were retrieved from the hospital’s electronic medical record system. The sample size was
calculated based on a study conducted by the Faculty of Medicine, Prince of Songkla University (2023),
which reported a hazard ratio of 2.04 for pediatric patients with acute leukemia and hyperleukocytosis. Using
a two-sided test with a significance level (Q0) of 0.05 and a statistical power (lfB) of 0.80, the required
sample size was determined to be 62 patients. An additional 10% was added to account for incomplete or
missing data, resulting in a final target sample size of 69 patients.

Data collection was conducted retrospectively and categorized into three main domains: 1)
demographic and baseline information, 2) disease characteristics, and 3) treatment-related data as therapeutic
interventions and chemotherapy protocols. All collected data were verified for accuracy and recorded using
statistical software for analysis. Descriptive statistics were used to summarize the baseline characteristics of
the study population. Categorical variables were compared using the Chi-square test or Fisher’s exact test, as

appropriate. For continuous variables, the Independent t-test was used when the data were normally
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distributed, and the Mann-Whitney U test was applied when the distribution was non-normal. The Kaplan-
Meier method was used to estimate median survival time. The log-rank test was employed to compare
survival curves between groups. In addition, Cox proportional hazards regression analysis was performed to
identify factors associated with survival outcomes. This study was approved by the Human Research Ethics

Committee of Udon Thani Hospital on December 16, 2024 (Reference No. 175/2567).

Results

This retrospective study included pediatric patients diagnosed with ALL presenting with
hyperleukocytosis who received chemotherapy at Udon Thani Hospital over a 9-year period, from July 2010
to November 2019. A total of 22 patients met the inclusion criteria. The mean age at diagnosis was 6.35 years
old (range: 0.33—14 years), with the majority of patients (63.6%, n = 14) aged between 1 and 9 years. Most
patients were male (59%, n = 13). The predominant leukemia subtype was B-cell ALL, observed in 64% (n =
14) of patients. Approximately one-quarter of the cohort had abnormal cytogenetic findings, with roughly half
of the patients successfully undergoing cytogenetic chromosome analysis (Table 1).

The most common clinical presentation was hepatosplenomegaly, observed in 95.5% of patients (n =
21), followed by fever in 81.8% (n = 18) and abnormal bleeding in 54.5% (n = 12) (Table 2).

At diagnosis, the mean white blood cell count was 210,000 cells/cu.mm. (£247,683.7), mean
hemoglobin level was 6.63 g/dL (£2.7), mean platelet count was 29,318 /cu.mm. (+17,038.8), and mean
lactate dehydrogenase (LDH) level was 5,869 U/dL (+4,579.2) (Table 3).

Early treatment-related complications included septic shock in 22.7% of patients (n = 5), tumor lysis
syndrome at diagnosis in 18.2% (n = 4), and hyperglycemia also in 18.2% (n = 4). Additionally, tumor lysis
syndrome occurred in three more patients after initiation of chemotherapy, bringing the total incidence to

31.8% (n = 7), making it the most frequently observed complication (Table 4).
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Table 1 General characteristics of pediatric patients with acute lymphoblastic leukemia and hyperleukocytosis

at Udon Thani Hospital
Characteristic n (%)
Age (year), mean (£SD) 6.3 (+4.9)

Age group (years)

- 0-1 years 209.1)

- 1-9years 14 (63.6)

- 10— 15 years 6(27.3)
Gender

- Male 13 (59)

- Female 9 (41)
Immunophenotyping
1. B-ALL 14 (64)
2. T-ALL 3(13.5)
3. Diagnosis based on morphology (due to 4 (18)

emergency conditions and limitations in laboratory

testing)

4. Results unreadable due to specimen issues 1(4.5)
Chromosome

1. Normal chromosome 6(27.3)
2. Abnormal chromosome 5(22.7)

3. Not performed due to emergency conditions and | 4 (18.2)

limitations in laboratory testing

4. Results unreadable due to specimen issues 7 (31.8)

Remark: B-ALL is typically characterized by the presence of markers like CD19, CD20, and CD22, while T-

ALL is identified by markers like cytoplasmic CD3, CD2, CD4, CD5, CD7, and CD8
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Table 2 Symptoms and clinical signs of patients

Symptoms and clinical signs n (%)
Hepatosplenomegaly 21(95.5)
Fever 18 (81.8)
Bleeding (grade 3, 4) 12 (54.5)
Lymphadenopathy 10 (45.5)
Bone pain 4(18.2)
CNS metastasis 0(0)

Table 3 Blood parameters of patients with acute leukemia and hyperleukocytosis

Blood parameters ALL

mean (£SD)

White blood cell count (cells/cu.mm.) 210,355 (£247,683.7)

Hemoglobin (g/dL) 6.63 (+2.7)
Platelet count (/cu.mm.) 29.318 (£17,038.8)
Lactate dehydroginase (U/dL) 5,869 (£4,579.2) (n=10)

Table 4 Early treatment complications in patients

Early treatment complications in patients ALL

n (%)
Tumor lysis syndrome at diagnosis 4 (18.2)
Clinical Tumor lysis syndrome after treatment 3(13.6)
Internal organ bleeding (GI bleeding) 1(4.5)
Clinical leukostatis 1(4.5)

Severe infection

-Septic shock 5(22.7)

-Pneumonia 3(13.6)

-Disseminated abcess (liver and splenic) 209.1)
Respiratory failure 3(13.6)
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Early treatment complications in patients ALL
n (%)
Other complication
1. PRES 1(4.5)
2. Spontaneous pneumothorax 1(4.5)
3. Pancreatitis 1(4.5)
4. Chemical subarachnoiditis 1(4.5)
5. Hyperglycemia 4(18.2)
6. Mucositis grade 4 2(9.1)

The findings of this study indicated that pediatric patients with ALL and hyperleukocytosis had a 5-

year survival rate of 68.2% (Figure 1). No statistically significant factors were identified as being associated

with survival rates, including age group, gender, white blood cell count, or type of leukemia (Table 5).

The analysis of data regarding treatment protocols revealed that patients receiving the high-risk

protocol had a significantly higher survival rate compared to those treated with the very high-risk protocol,

with a p value of 0.0306 (Figure 2). Furthermore, there was no statistically significant difference in survival

rates between patients who received blood exchange transfusions and those who did not, with a p value of

0.8056 (Figure 3).

Table 5 Multivariate analysis of risk factors associated with overall survival in pediatric patients with acute

lymphoblastic leukemia and hyperleukocytosis

Risk factor Hazard ratio | 95% CI p value
Age

- <l1year 2.834 0.291-27.550 | 0.369

- 1-9year 1.000

- 210 year 2.894 0.58-14.434 0.195
Sex

- Male 6.211 0.746-51.706 | 0.091
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Risk factor Hazard ratio | 95% CI p value
- Female 1.000
White blood cell counts
- <200,000 cell/cu.mm. 1.000
- 22200,000 cells/cu.mm. 1.709 0.381-7.667 0.484
Immunophenotyping
- B-ALL 0.698 0.072-6.726 0.756
-  T-ALL 1.000
- NA 2.242 0.233-21.61 0.485
o Kaplan-Meier survival estimate
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o
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Figure 1 Overall survival rate of pediatric patients with acute lymphoblastic leukemia and

hyperleukocytosis

160 WYY

@ 1o

Wun g iuna

@

]
~

Nsmspnsnvmaas 17 64 21707 2 wwieu-iguiou 2568



Kaplan-Meier survival estimates

1.00
|

0.75
1

0.50
1

0.25

0.00

-

T T
5 10 15
analysis time

protocol = HR protocol = VHR

Figure 2 Overall survival rate of pediatric patients with acute lymphoblastic leukemia and hyperleukocytosis
receiving Thai POG ALL high-risk protocol versus very high-risk protocol following the induction phase (p

value 0.0306)
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Figure 3 Overall survival rate of pediatric patients with acute lymphoblastic leukemia and hyperleukocytosis

who underwent exchange transfusion versus those who did not (p value 0.8056)
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The small sample size (n = 22) was a major limitation and should be explicitly acknowledged. The
limited statistical power due to the small sample size might explain why no statistically significant factors

were identified in the multivariate analysis.

Discussion

This retrospective study examined pediatric patients with acute lymphoblastic leukemia (ALL) and
hyperleukocytosis treated at Udon Thani Hospital over a nine-year period. Among 244 children diagnosed
with ALL during the study period, 22 patients (9%) was the most important limitation, presented with
hyperleukocytosis, a proportion consistent with previous international reports, which had reported incidence
rates ranging from 10.2% to 19.2% among pediatric ALL patients.“'12 A 9% patient presentation rate of
hyperleukocytosis (WBC > 100,000/microliter) had significant implications for patient management,
particularly in the context of leukemia. It indicated a higher-than-expected occurrence of this condition,
potentially leading to increased risks of complications like leukostasis, tumor lysis syndrome, and
disseminated intravascular coagulation. This finding also suggested a need for more aggressive and potentially
specialized treatment approaches, including cytoreduction techniques like leukapheresis, to reduce the risk of
adverse outcomes. The five-year overall survival (OS) rate in this cohort was 68.8%, which was notably
higher than the 37.2% reported by the Faculty of Medicine at Prince of Songkla UniversityS, yet lower than
the 82.6% reported in studies from developed countries.”

Previous research had identified several poor prognostic indicators in ALL with hyperleukocytosis,
including age under one year, white blood cell counts 200,000 cells/cu.mm., and T-lymphoblastic
immunophenotype, all of which had been significantly associated with reduced survival.’ However, this study
did not find these factors to be statistically significant predictors of survival, suggesting potential differences
in population characteristics or sample size limitations.

With regard to treatment protocols, all patients who died in this cohort had received the Thai Pediatric
Oncology Group (Thai POG) "very high risk" protocol. This observation might reflect the increased treatment
intensity and associated risk of infection in this group. Conversely, patients receiving the "high risk" protocol
were more likely to have been treated in later years, when supportive care measures had improved in infection

control, management of tumor lysis syndrome, or nutritional support—potentially contributing to better
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outcomes. These factors might have influenced the survival advantage seen in the high-risk protocol group (p
value 0.0306).

In this study, the use of exchange transfusion as an intervention for hyperleukocytosis was not
associated with a statistically significant difference in overall survival (p value 0.8056). While some studies
had advocated for leukoreduction strategies, such as exchange transfusion, to reduce early mortality and
improve survival,” other literature recommended individualized decision-making based on the patient’s
clinical condition.

Overall, these findings emphasized the need for further prospective studies with larger sample sizes to
better delineate prognostic factors and optimize treatment strategies for pediatric patients with ALL and
hyperleukocytosis. Further research involving a larger cohort emphasized the clinical implication potentially
through extended data collection periods or multicenter collaboration is recommended to more accurately
identify prognostic factors and validate these outcomes, as well as focusing on further improving survival

rates, reducing treatment-related toxicities, and addressing disparities in access to care.

Conclusion
Pediatric patients diagnosed with acute lymphoblastic leukemia (ALL) and concurrent
hyperleukocytosis had a five-year overall survival rate of 68.2%. No statistically significant associations were

found between overall survival and clinical variables or leukemia subtype.
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Abstracts

Background: The global incidence of type 1 diabetes mellitus (TIDM) in children and adolescents has been
increasing by 2-5% annually, a trend mirrored in Thailand. Currently, the incidence in Thailand is
approximately 1.27 per 100,000 population. Children with TIDM are at higher risk of developing mental
health problems compared to healthy children, with reported rates of 30.56% and 15.56%, respectively. Early
identification of psychological issues can lead to timely interventions and support holistic care in children
with diabetes.

Objectives: To assess the mental health status of children with TIDM and to identify factors associated with
increased risk of mental health problems.

Method: A cross-sectional study was conducted in T1DM patients aged 4—16 years old at Chonburi Hospital
(Oct 2023-Oct 2024). The Strengths and Difficulties Questionnaire (SDQ) was completed by parents and
children (aged 11-16 years old). Descriptive and inferential statistics were used.

Results: Among 74 participants, the mean age was 10.6 £ 3.6 years, and 55.4% were female. According to the
SDQ completed by parents for children aged 4-16 years, 14.9% had abnormal total difficulties scores. For
children aged 11-16 years, parent and self-reports indicated emotional or behavioral problems in 14.9% and
9.8% of cases, respectively. Peer relationship problems were the most common difficulty reported (36.5% by
parents and 9.8% by self-report). Having diabetes for three years or more was significantly associated with
mental health difficulties.

Conclusion: Mental health screening using the SDQ indicated that children with type 1 diabetes are at risk for
emotional and behavioral problems, highlighting the need for ongoing surveillance.

Keywords: Childhood type 1 diabetes mellitus, Mental health, Strengths and difficulties Questionnaire
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Prevalence and associated factors of non-suicidal self-injury among high school students
in Mueang district, Nakhon Ratchasima Province
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Abstract

Background: Non-suicidal self-injury (NSSI) has increased around the world which affects physical, mental
health, and long-term relationships. At present, studies in Thailand were still limited.

Objectives: To study prevalence and associated factors of NSSI among junior high school students in Mueang
district, Nakhon Ratchasima Province.

Method: Descriptive cross-sectional study gathered information by stratified sampling method on high school
students aged 11 — 15 years old at the affiliated schools in the secondary educational service area office
Mueang District, Nakhon Ratchasima Province between May 1, 2024 — December 31, 2024. The collected
data included demographics data, The Brief NSSI Assessment Tool, Patient health questionnaire for
adolescent, Resilience inventory 9, and revised UCLA loneliness scale 6, all in Thai version.

Results: The total number of students were 1,388 cases and 436 (31%) cases reported at least one NSSI.
Factors significantly associated with NSSI included female gender, being a victim of bullying, neglectful,
depression, high levels of loneliness, and low resilience.

Conclusion: NSSI is found to be high among junior high school students in Mueang District, Nakhon
Ratchasima Province, and is related to many factors, especially depression.

Keywords: NSSI, Suicide, Adolescent, Depression, Self injury
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Tugad 1 ifeuiirumn
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Nz ialdaseman 117 (26.8) 118 (12.4) 2.59 (1.94-3.45) <0.001
U13z3AQn Physical Abuse 254 (58.3) 363 (38.1) 1.59 (1.42-1.78) <0.001
11323AgN Emotional abuse 259 (59.4) 277 (29.1) 1.84 (1.65-2.04) <0.001
W1323AQN Sexual abuse 62 (14.2) 35(3.7) 2.16 (1.66-2.80) <0.001
U327AQn Neglect 164 (37.6) 92 (9.7) 2.79 (2.34-3.33) <0.001
M3Useiu PHQ-A <0.001
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o nnsFuain 90 (20.6) 38 (4.0) 20.60 (12.76-33.27)

[ dl dl 9 a o ¥ o d' ] ] ﬁ' T W
‘ﬂ’ﬂll‘]éﬂllﬁg“ﬂ"l]"l]EJ‘VlLﬂEJ'JGU'ENGUﬂﬂWﬂﬁﬂiill‘ﬂ1518@')!@\11/]hllJGlGHLW?Jﬂ"ITﬂﬂﬁ’JGﬂEI"I

191




NaNMSANEI (n = 1388)

298 nzjuﬁﬁ NSSI, nzjuﬁ"laiﬁ NSSI, OR (95%CI) p value
S Geway) | M Gewaz)
n =436 n =952
o anzFueiiguusa 77 (17.7) 2(0.2) 334.95 (79.83-1405.23)
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Tuaae 1 deuiirmn
Nlsziamsmeneienuain@ine | 126 (28.9) 32(3.4) 11.68 (7.76-17.58) <0.001
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a 4 a A a
NI AATIZVINITOADDYADITANIYINY (multivariate logistic regression )

msanzHisuuilsied MSINTZHIVUNY
. (univariate analysis) (Multivariate analysis)
Jode
Unadjusted OR p value Adjusted OR (95%CI) p value
(95%CI)
LWﬂﬁfljﬂ 3.17 (2.47-4.09) <0.001 2.38 (1.74-3.26) <0.001
Hiszianisgndoundesaun
, w4 2.26 (1.77-2.89) <0.001 1.74 (1.18-2.57) 0.005
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msanzvinuudsied MTINTZHIVUNY
o (univariate analysis) (Multivariate analysis)
e
Unadjusted OR p value Adjusted OR (95%CI) p value
(95%CI)
=\ A Y Y o
Nilszidnisgnasunassaun
, w4 2.06 (1.64-2.60) <0.001 0.91 (0.62-1.33) 0.62
1979 12 1o uNEIUIN
UsziamsldnanuaunsnTnuy
poulail launu gaaduina 2.49 (1.46-4.23) <0.001 1.25 (0.98-1.59) 0.07
4 %3139
Hseinldansanaa 2.59 (1.94-3.45) <0.001 1.32 (0.92-1.90) 0.14
U152 30N Physical Abuse 1.59 (1.42-1.78) <0.001 1.13 (0.97-1.32) 0.12
U1523Agn Emotional abuse 1.84 (1.65-2.04) <0.001 1.09 (0.93-1.26) 0.28
U1323AgN Sexual abuse 2.16 (1.66-2.80) <0.001 1.24 (0.90-1.71) 0.19
15270QN Neglect 2.79 (2.34-3.33) <0.001 1.66 (1.33-2.07) <0.001
I duaih 6.49 (4.68-9.14) <0.001 2.17 (1.51-3.13) <0.001
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e 11.68 (7.76-17.58) <0.001 3.54 (2.21-5.67) <0.001
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[ 9
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ﬂﬁquﬂi’ﬂﬁ’) (RI-9) ¥1&519 ROC curve (gﬂ‘ﬂ 1) INBWIPAAAVDIASHUUNTUWUTNUNITY NSST WU |

U

)Y

ANAZUUY PHQ-A ¥INAIIHT0MINY 9, RULS-6 ¥INAIHUITMINY 15, RI-9 18nINTom 1Ny 36
@ o d v a [V 1 a I 1 1 ]
FUWRUTAUNOANTINAINA AATU 7.26 1M1 (95%CI 5.64-9.35), 6.18 111 (95%CI 4.81-7.94), 2.56 1111

(95%CI 1.92-3.43) A1NA1AL
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PHO-A RULS-6 RI-9

g == & o
Hoo . 5 o
8/ a7
Si : , N A
Variables Total (n = 1,388)

NSSI (%) n = 436 No NSSI (%) n = 952 OR (95%Cl) P-value
PHQ-A Score 2 9 306 (70.2) 233 (24.5) 7.26 (5.64-9.35) < 0.001
RULS-6 Score 2 15 310 (71.1) 271 (28.5) 6.18 (4.81-7.94) <0.001
RI-9 Score < 36 367 (84.17) 642 (67.4) 2.56 (1.92-3.43) <0.001

311 1 ROC curve aAeANUFNIUTTZH AL IUUINUUUSZITY PHQ-A, RULS-6, RI-9 1 NSSI
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