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ABSTRACT

Objective: To initiate the screening program, treatment and referral program for critical
congenital heart diseases in neonates who born at Sampran Hospital and study the incidence of
congenital heart disease and efficacy of pulse oximetry screening in this population.

Methods: A prospective cohort study. We included all newborns from October 1, 2014 to August
31, 2016. Screening of oxygen saturation was conducted preductally (right hand) and postductally
(any foot) with Radical Masimo® pulse oximeter on all newborns. Physical examination and pulse
oximetry were performed on newborn after 24 hours of life. Then, the follow-up visits were scheduled
at 1-2 months of life in all newborns. A screening result would be considered positive if any oxygen
saturation measure was <90%, oxygen saturation 90-95% in both extremities on 3 measurements,
each separated by 1 hour, or there was a >3% absolute difference in oxygen saturation between right
hand and foot on 3 measurements, each separated by 1 hour. Echocardiogram was a confirm test in
positive screened cases.

Results: 2,008 were eligible for screening by pulse oximetry screening and physical examination.
True positive was found in 1 newborn (TOF with PDA with ASD) whereas false negative in 1 newborn
(Complex heart disease, single ventricle). 1 newborn was questionable case. Sensitivity, specificity,
positive predictive value, negative predictive value and accuracy were 50%, 100%, 100%, 99.9%,
99.9% respectively, the incidence of CCHD was 1 per 1,000 live births.

Conclusions: The Sampran Screening program by pulse oximetry screening with physical
examination in newborn were highly specific detection of CCHD and highly accuracy, positive predictive
value and negative predictive value. This screening should be implemented in routine postnatal care
for early detection CCHD. The sensitivity was 50% to detection of CCHD. Strategies to improve quality

of the program should be developed.

Keywords: Critical congenital heart disease, screening



onsahsiwngiua 4-5
URA 35 auuf 4 aanAu-suonAu 2559

misfiansevlsardlowNisiicidiidasdadnnalumsnisniia
yovlspwenuIaaIuwsIu dordauAsUZU

LN

nzalainisuanifia (congenital
heart disease) SNANIANUANTN IF329#119 5-10
@8 1,000 MIALINLAATTW F9UAnaanwaa
Ussinafiinmsanen @ msansnluaiim
WUTLHIN9 5-10 @8 1,000 nstnalan'?
miﬁnmluqiiﬂ WU 8.1 ¢ia 1,000 NSLAARTNW®
wazN AN llalBenwy 9.3 da 1,000 MILAa
5wt Tag 1 Tu 4 1Junnzmlafinsudduiie
IUAINGA (critical congenital heart disease;
CCHD)’ waneiid Nz lafimsudrniiasfiaden
(congenital cyanotic heart disease) #Ian12e
wlafmsudsifiafifianusududesld ductus
arteriosus anaalAgIIMEuazan G9dulse
ﬁﬁmmgmmlﬂumme;nwmUa"'ué'uéfue] lag
mwn:ﬁw”tﬂﬁ%’umﬁﬁaﬁmgLmﬁgﬂﬁaommzau
ndulsndanamaulngidainamsinmn lasms
idarsasawialaiamyinenudslwdan
winvasiia’ lulimasnizaiinmwuanugn
g89nMeialIfmMsudifiasiaingadszanm
1.4-1.7 T4 1,000 229MINUINLAATTNWS ﬁaﬁ;ﬁ'u
mtesoissduonduandsziauaznsasia
s19me lagawzddidseialafiiadnd wdwy
Nilsawalafimsudrifiaiasiasas 50 intis
AnadusnlelafauUndlugrausnifia? aaiums
TWnsifeduiowiaemsisfianuddniias
nlamasendia uazaaszoziianunenluna
Aiheniin® Tagtuiiunsilszinesi pulse oximeter
mlﬂumsﬁ'@maﬂiﬂlumjwﬁy Fatsznelness
fladatdunisasraviasginlunisnusniie
N’ uazinmemsanuuh Sl pulse
oximetry screening TINNUMIATIITINMLILTY
L‘ﬁwiamamnwug}”ﬂaﬂIiﬂﬁ'ﬁlﬁ]ﬁﬂﬂiLL@iﬁﬁLﬁm

A o K & v A
piadnnatnuunan® " Tagnisansgoluing

vlﬁﬁ'ﬂﬁmmmaﬁ@ﬂsad;jﬂammjuf: Tsafidndny
R hypoplastic left heart syndrome (HLHS),
D-transposition of the great arteries (D-TGA),
pulmonary atresia (PA), tricuspid atresia (TA),
tetralogy of Fallot (TOF), truncus arteriosus, total
anomalous pulmonary venous return (TAPVR),
severe coarctation of aorta (CoA), interrrupted
aortic arch (IAA), critical aortic valve stenosis
LR complex cyanotic congenital heart disese
LB functional univentricular heart (UVH) WD udu
Fauldas w.a. 2554121
Tyawenurasnunwanuwidulsanenuia
TUTUVIA 60 L7 SaadlednsaTiadansas
nazialafnsuadfiadngalasls pulse
oximeter Q’i%‘m?ﬁmu%ﬁa:ﬁﬂmmﬂf pulse
oximeter lunsaansasnzlafinmsudarLia
FRAINHATINALNTATIAITINEY Lﬁ'aﬁumgﬂw
nmidansasnsslifiennts sanszuauns
fAnmrzanlunsd Joalwid uinudszdid
Usziniaw mauwilfisdunsaradansas
Lazn13dIfansniiassodnsialafinisua
Audariainga wasdaInITIanNULN W Vad

LA384938 pulse oximeter TINNLNANTATIITINNY

% 6
nnilszaia
1. @M LwINIlUA1TATIIRANTB
Isamlaimsudriiasfiaingalunmsnusniiia
P24 ITINELIARIUNTIU LAZIHUUINIINIQUA
N dsdniainmdalulianeiagudnie
1595 auunng
A = an & . .
2. 1iafnwg@nisal (incidence) Va4
TsamrlaRmsudrfiasfiadngavasmnlasls
LA38938 pulse oximeter TINNLANTATIITINNY

Tﬂdﬂ’]iﬂﬁwﬂﬂﬂa@‘ﬁIiGW HIUNRRINNIW



Region 4-5 Medical Journal
Vol. 35 No. 4 October-December 2016

Critical Congenital Heart Disease Screening in Neonates
in Sampran Hospital, Nakhon Pathom Province

3. [anageunnuulnitvaadasile
pulse oximeter $INAUNTATIAT1IMelUANT
amanansadlsanalaninisudainiainge las
AUA sensitivity, specificity, negative predictive

value, positive predictive value, accuracy

Aada =
ABNIIANWN
= & = = A a &
NIAN WL UNIIANBIUTIUNATIERALULY
1y amei (prospective cohort study) lagiAy
°]JE]&Ja’i]”lﬂ“n’liﬂl,l,iﬂl,ﬂ@mﬂi’]EJ‘Y]Lﬂ@]‘Y]IN‘WEI”ILI’]E\]
ﬁ’]&l‘Wi’W%@]GLL@] a‘um 1 @]a’]ﬂ&l W.A. 2557 ﬂ\‘i
31 RIWIAN W.¢. 2559 374 23 mau LLﬂva(ﬂ

%‘umsmmﬁ@maﬂ@Ummiwm U'fﬂ’]ﬂLLW‘YIET

swnulditnsaTanansasuasnmsuwngann
The American Academy of Pediatrics (AAP)
W8z The American Heart Association (AHA)'*"
TagldiaSas pulse oximeter 31 Radical Masimo®
a@ﬁﬁa‘*ﬂ’mLLﬂzL‘ﬁ’]“Dadﬂ’ﬁﬂ“?}Iaﬁgllaﬂﬂﬂ’i’]
24 Tala9 WazE1uen SpO, WINNIINUINLAG
N ﬂ@]ﬁﬂtym respiratory distress mﬂﬂrym@m 9

L% pulmonary cause, metabolic cause, sepsis

a [ ' a s @ I3
LﬂJaLLﬁNL”}m’I’JZG]Gﬂm’Jﬁmﬂﬂ@] NRINIIDLVILNTUEN

Aansadlanan discharge WAZUMAZATIVAANTEL
MINR besUaanGLan
Exclusion criteria: nynusninayag

1
a v

NAadsd6anIadnu18aananlTINILNA
rlauany 24 S2YETR

msudananisnsiadansas 1wl

nsdansasfidunauan (positive
screening) fa 1@panTLaRNN pulse oximeter
ladstasnin 90% wia Ja'laen 90-95% lasia
3 @51 wans 1 $alue wWiedfiananuszning
farniuwhennit 3% lagsa 3 a51 e
1 2l

miﬁ'@ﬂiadﬁlﬂuau (negative screening)

)Y

o

f2 1928nTLAUIN pulse oximeter LFFNNINNIN

A

#IDLYINNU 95% LasANaINuIzninglasinny

WhitasniwIawinny 3%
uwIneljianaslananisase
AANTDY
WananvadlduuIn->udinuisunnd/
unndnaly §30379 CXR, EKG wazasdgthely
@379 echocardiogram 139w El’n_l’lauﬂillgw/‘i’l"m%
wialsaSuuunndang iebudunsdifasouas
Tnwdald winminiulsangu CCHD azia
famunamIsneuazioutine fuan1IeTe
laidu ccHD Tluduussihdsnaainis uas
foamuaimIdaiiiosfiedinding 1-2 waunse
MIINTANA
Wanadansasiduavazlwludiuuziin
watdrszsslsamlafinisuddniiasiadinga
LLa:ﬁT@a@mmiaLﬁaaluﬂﬁﬁmﬁﬂaﬁmq 1-2 Lfat
winliunauiaazinsdwit ldgauniugunin
nINREIa1Y 2 Whau TINAuFUduTayaluag
suflondn esadmsaminnlanuledals
Amsuarndiarfiedinganiela iaasuafingn
NAN1IATIAAANTE mnﬁf’uﬁ'uﬁnia;&aaﬂuuuu
tufinthdayaniianzineaiialasldldsunsa
ﬂauﬁ'sma%ﬁ%ﬂ%gmﬁam sensitivity, specificity,
positive predictive value, negative predictive

value LA accuracy

NAaNISANE

AIUA 1 ARNAN W.61. 2557 14 31 FIvay
W.A. 2559 UNNIN LFTUNIIAANTAINIFY 2,008 37
WULNAT SR INALA eI NUAS IWAT a8y
49.4 \Wanl9¥apay 50.6 ﬁl,%amavlmlmﬂﬁq@
A o A A = ' o o
Ao Sawaz 57.2 NMnastdus1Ia1946113088s

A = ' A ¢ A

42.8 moaauImmuLﬂuWMWNWﬂwq@ 011ATILRY
38.4+1.5 §UAH

wulsaralafinisuadfiesiiadinge
2 318 NNNTAANTINITA 2,008 318 Aatdn

oA 6 1 a AaA

puAnsallszanme 1 devmsniiadisw 1,000 Mg
A3290ANTAI WAHALIN 1 718 KA echocardiogram

40



onsahsiwngiua 4-5
URA 35 auuf 4 aanAu-suonAu 2559

misfiansevlsardlowNisiicidiidasdadnnalumsnisniia
yovlspwenuIaaIuwsIu dordauAsUZU

fanwLiu Tetralogy of Fallot (TOF) with patent
ductus arteriosus (PDA) with atrial septal defect
(ASD) Tagtugiheldaiumaiidauazdiiiia
ol wanannii ﬂﬁjwmnﬁ'@mauﬂuau 2,007 98
WUNIN 1 378 ﬁﬂé'ummnﬁmq 113 $01309
Tuas ligaugauy 187 ATI9INMBUAZNANTT
@379 investigation WuAMEFan tienad ¥alane
8 murmur dule eaidunsasuussislaviatas
wigla uazlingedainendalssnennauasdgy
163UM30373 echocardiogram laanansuwne
wld lanariasduifiasy complex heart

disease, single ventricle ﬂ’%ﬂmqmmwwﬁ
LramalalulssSouunndifaaniongs duct
dependent systemic blood flow LueHFIA
Hilan'liasaa echocardiogram AlssSuuunng
D uiuLazaNRBIHNGATNEN uaLilasan
\urieneen Sdgwimaassgiue gunases
Fevaufiesmisinm vavdihonauiudarinld
Ao Feiialunaidann iagaminﬁ"lﬁ%'u
mAtsgm ez limausiifiainge Nesdaa
F9013797 1

AN97191 1 LFAITEAIBIAURIMINA LS UM T RaasnzAlafmMsuaiuiainga

Sex GA BW Age Pulse oximetry Symptom Dx Outcome/
(wk) (gm) | at Dx screening Treatment
(day) | Pre/post | Test
duct result
SpO2
1. Male 40 2,760 2 88/89 +ve Murmur TOF, Alive/ Refer
(day 2) PDA, Queen Sirikit
ASD National
Institute of
Child Health
for surgery
2. Female 40 2,700 11 96/97 -ve Dyspnea, Complex | Dead
murmur (day | heart
11), cyanosis, | disease,
shock, single
hypoglycemia, | ventricle
congestive
heart failure

faumIniinan1sasanansasinaud
wae leaamufinainenauasmslnsdwin 1)
Wad 2 LAk WU 1IN 1,562 318 (FaBaz 77.79)
ldfinnzilaimsudriiasfiainge waznisn
444 1y (Touay 22.11) liandaaafiadfingn

gumwauazdade ldlamalnadnn udiloguan
manzsadoulugisnsiivinnsane lawy
nmsnfidaauns lldinunasedisainish
gagaANz lIAnuai L iariainga dauaad
HanTANEINNIAANTa LA laRnsudnLie



Region 4-5 Medical Journal
Vol. 35 No. 4 October-December 2016

Critical Congenital Heart Disease Screening in Neonates
in Sampran Hospital, Nakhon Pathom Province

FRAINOAVBILTININLREUNIIU TNBazLBEa
@T@LLNuQﬁﬁ 1

wanINg Wszwnefivnmsanen wumsn
1 My 2 Talus formaden (sfaﬂ'dﬁmgj
"L&iﬁammsﬁﬁf%'umnﬁ@ﬂiaa) A3793519m e halwy
murmur, preductal and postductal SpO2 40/41
INNagau hyperoxia test Lz hyperventilation test
spo, Hawuazivi laidanin was Spo, faladan
s9lariatronislalwonfinarnuauuaz s
fiholusnendedilssmeunauasygy laggihe
"L@T%'Uﬂ'li%'ﬂmﬁamﬂ‘%aamﬂmylﬁ]mmﬁ'ga

TR AN AN NAULRZEN Prostaglandin E1 (PGE1)
dl' a . 1Y u:l:g/
1watla ductus arteriosus LL@IEd‘lJ’JEJE]’]ﬂ’]'SVL&IWIJu
Wofiaasneny 8 Talud unndifaduang
nNN3l&8TInAe cardiogenic shock, differential
diagnosis: congenital cyanotic heart disease e
persistent pulmonary hypertension of the newborn
(PPHN) 151843710 14'ld® 523 echocardiogram wae
a6 autopsy 39 laiansnagdaineniasdia
lataian JedamInaglungudasaidugilie

ﬂﬁjuiiﬂﬁﬂaﬁmmﬁiﬁﬂLﬁmﬁ@‘iﬂﬂm'mﬁw

Enrolled newborn

N= 2,008
(100%)

PE+ Pulse oximetry screening at = 24 hrs

Positive screening

N=1 (0.05%)
CCHD Non
N=1 (0.05%) CCHD
Dx : TOF, PDA, ASD N=0

Negative screening
N= 2,007 (99.95%)

CCHD
N=1
(0.05%)
Dx : complex heart disease,
single ventricle

Non CCHD Can’t
N= 1562 Contact
(77.79%) N= 444

(22.11%)

WHWAAN 1 uFAIRaNIANEIMIAanTaslAnalaRnIudifiasiindinge

42



onsahsiwngiua 4-5
URA 35 auuf 4 aanAu-suonAu 2559

misfiansevlsardlowNisiicidiidasdadnnalumsnisniia
yovlspwenuIaaIuwsIu dordauAsUZU

§IUANYNADIVBINITATIIAANTDY
Tsamaladnisuanifiaingavadlssneiuna
RIUWIIBNL sensitivity fa 50%, specificity
fla 100%, positive predictive value fia 100%,
negative predictive value A8 99.9%, accuracy fa
99.9% WAZANATOUARNVBINIINANIAIAILG
L’%uﬁmuﬁaﬂaqﬁuﬁﬂﬁ 100% VBIMINWINLAA
NIRVANINAAT ITINEILIARINNIIG 1AIIN
A A ea o AAa o A A
Suesanuwindjianansasnizurludoun 3

I o v tﬂl v 1
LLa:ﬂmUL‘]J%G’]WJ?:%]’]“IISGEJJLﬂil’J“llE]x‘]“QﬂN”lsl

a ¢
Y17t
=< n? :dl & o a
msanEnwunIniinlsaalanng
watuBaTiadinga 2 Ty INNIAANTAINITN
2,008 318 (182 1 918 ABIRIRY) ﬁmﬂuqﬁ?\mitﬁ
yaalsamlafinmsudrifiasfiadingayszann 1 de
a AaA A v 1 =1 a

1,000 NMILAGRTW Fekaanitmsdns luaidinn
Nzwuglian1nl 1.4-1.7 6ia 1,000 MaLAALITN

1 d' a = o =1
watdatSouisununisanu udszinalng
A o 2 o & ) = kg
Avinnsane lagltinmait@uanun1I@n L

=3 o 6 1 Qs 1 =

AwugLianIniY aalsauanenanis b 1w nIANB
2849 Laynangool T™ finansadlunisnusniia
Alifansiadn@ann 12 Tlsswenunali 7 39190
°naaﬂs:mﬂvlmﬂwuqﬁ'@mitﬁmaﬂmLflu 0.77
Tuda 1,000 NMIAANTN &InlunIsAnEIvad
IidWEﬂ‘Lﬂﬂi’]“ﬁLﬁg LR ITINEIUNARIR'S WL
qﬁ'@mszﬁlﬂu 1.77 w8z 1.5 @@ 1,000 M3LAa
FTWONNAIOU NIHD19LHAINNANVLANGS
AL T AT WHINTTU FIWIATBUUATAY
M1 N0 T2 IR UUAZLN RN TN T 134
mimaaﬁ@niaa@mﬁ‘uﬁﬂﬁqﬁ'ﬁmitﬁmaﬂiﬂ
LANGIINY LAZLHAIINLATMAN LT AN TAAN T
Kyl oghd FIIIRNNATIINANTDI ANBUSVDI
T39WeU18 @288191U32 1N INIIALINLAANNA
aantadnuanatsnurinlwausinisalunis

aansadlsarlafinmsudniuiladingavesudazi
LANGAIIN I@ma’é‘aag’ﬂi:mm 0.34-2 ¢ia 1,000
MILNARNTWES 1420
ANYNA BIVBINITAANTEIVEINTT
g J age n ¢§ v % o
fnfifien sensitivity 50% @9 laNalnalAeany
ANsAN®IVad Layangool T AunsAnmwad
4
Tsswenunany3® Tlden sensitivity 11w 52% uas
o [ d' = g; & a
60% ANE1AU LHasnMIANEINIE U LD
Jianziuuuldtinih Sinawiveasnisaanses
A A o A & ' <
Adluuan insdansasmanfiangasud 24 Talus
> A dq’ a 1 = ‘v
WRZANBMeUTET NI e T@ Iy L3uEsINY
= L = P A e
MIANENS §IwN1IANEIaUY U6 sensitivity
ganiMIAnG ™ G Gaud 66.7-83.33%
ANAI1871UAAIMNAMVUANAIVDILN U N LT
lun3@nsININ criteria NITUUaNA 3990
NAANTAY LTOTIA WUINTTU TINTINNBEUAS
ANUTINRYVBIRTINNNTATIIAANTBIGIE A
A ivity singrinle?
fnadadn sensitivity @191% L6
WWaNaNTMA specificity, negative
predictive value, positive predictive value V83
msdAnsiwuila1geuInaa 100, 99.9, 100%
ANNENAY uRAIIINNTAAnTadlanly pulse
oximetry screening INNUNNIATIAINNNLY
o o ' A o
anuduwiziulianga CCHD ann Syranadad
Auwanmsansluanizaiwiniuazylay ™7
lasfidn specificity 11 97.8-100% LaznIANEN
lutlsznalna ™S lapfian specificity 1 95.21-
99.9%
ANNATOLARITBINITATINAANTBIVD
=< ‘3/ o val A v = A
mM3ans it ladunde Tfanies 3 dau
o YR v t:i 1
RWIIDAANTBININ A T95TBERE 100 TINANTN
dg tﬂl o vy
p09l3In ATy NYildTenaz 87 uaz

Tyawenunanafin'® nvinlasasas 95.41 N
A 2 & o A A
asnnnmsdnsiiilulssweunarusuded

fﬁﬁmu;&”ﬂa ANIINULINLAA U NINLAZAINI I



Region 4-5 Medical Journal
Vol. 35 No. 4 October-December 2016

Critical Congenital Heart Disease Screening in Neonates
in Sampran Hospital, Nakhon Pathom Province

ﬁamadLa‘]”mﬁﬂﬁnﬂﬂwﬁmmﬁfﬂﬁamméﬁ 1Y
lunsamananseas aeszuuliiinnsastuiin
iagamsmmﬁ'@maﬂiﬂ CCHD 1fuiudyzdn
Afllssansnwm

mi@liwﬁ'@ﬂsadﬁwu false negative
1 919 s’fidmﬁﬁfﬂﬁmﬂumjm complex heart
disease, single ventricle anaialaannnans
sung iudaumaol anudiwguauwngd
{a327 Ninwzuazanudiwigeddaang
n384” W8z hemodynamic ‘Lummm‘fmad;’?ﬂw
fi PDA fSafivwalngSesnfaomslitaan
N19NN patient care team Qms"lﬁwumwﬁa%la
LLﬂ:LLﬁ‘]’@QLﬁlmﬁaﬂﬁ%’ummwa aneaauliiinng
NUMBNNHENINTIIAANTAY LUAN NIQUA
aadu ﬁ‘mmummdmigLLa%‘ﬂmI@ﬂﬁﬁm
Prostaglandin E1 (PGE1) Lﬁ'alﬁqmﬁu‘tumtﬁ
{1l CCHD Afonmsteezldludatstiite
e ductus arteriosus 1F1Ai Pao, wasiiaan
pulmonary vascular resistant LL&:U%’UHEGRUU
mydsdotieli U At wdsin

Fadriavasnsansit (iasaniinlu
lswenaguruwi liawadiatadauinaias
dyznaunuiidszannsansinadninlunmsdnms
unfisTasar 42.8 liiTynlunsieas
ﬁ'”aL’%f'aamﬂﬁmmjua:msﬁf@?mmw INU
nsnildsunsnfaauniniefesas 22.11
wananiiiasanndnsninvaslssneuna
RUNIUBEN1TNATIR echocardiogram L‘ﬁla
Buguniifiadnldies inlvlnadegi@nisal
yagmstialsafing suarsinmsdnsiuGa
daiiosluszozonndald Tasonafiy criteria
for positive screening T4 peripheral perfusion
index (PPI) <0.7 Lﬁﬂlﬁﬁ@ﬂiaﬂiﬂﬁﬂfﬂmju left
sided obstruction vl,ﬁmn%u LLazLﬁaW@Mmi:uu

s v v t&/
ﬂ’ﬁﬂ(ﬂﬂiﬂdl‘ﬁwﬂlﬁﬂvh LL&:Qﬂ@]adaﬂﬂﬂlu

a;ﬂ
nIaansadlsamlannudiiiania
INOAUNIILINLAAUBI LTINS LIRENNNIIU
A o ) . . )
T9lFN19@379 pulse oximetry screening $2MNU
NNTATIVININNEY wuqﬁ'@msm“lnﬁlﬁmﬁums
=< A A o o A A %
fAnndug uaziiladaanuusingvaanlasiald
WA specificity, negative predictive value, positive
predictive value Wz accuracy FawiNIgs asu
= \ a wa o A8
easaasNlviniIaTnanIasitli bt lunisn
' o o A ° v o [
nnenawnauin Farru1Inuuzin vl
4 o . .
lunﬂiiawmma iaAanIaIMINng N Twla
= ' Ao AV o eye . v
laoisy uauiduilana sensitivity laties
Fouazr 50 AITANITUTLLAULAENAIUILNDLNY
UseAnTNInTaINITAanIadaald §uwa1d
fmamqmaamsﬁ'@mmﬁﬂﬁ?\mﬂ LAAINMS
mﬁzuuﬁﬁuazmmiwﬁamaaLﬁT’mﬁ'}ﬁnﬂﬂm

A A % @ & o Ao A a
MAgIvad Wl winuwdszanhidssansnw

naanIINdszna
HIDVVALADE W) ANSLIINENLIR
gans 1w wwnga'll wenunauazisniag
Uszdwardihug@nasu NICU #osnaan Hadhiew

] v
A o Aawv Ao

A lFwIeRaNS laa8d

1@N&N3919D9

1. Payne RM, Johnson MC, Grant JW, et
al. Toward a molecular understanding
of congenital heart disease. Circulation
1995;91:494-504.

2. Ainsworth SB, Wyllie JP, Wren C.
Prevalence and clinical significance of
cardiac murmurs in neonates. Arch Dis
Child Fetal Neonatal 1999;80:43-5.

44



onsahsiwngiua 4-5
URA 35 auuf 4 aanAu-suonAu 2559

misfiansevlsardlowNisiicidiidasdadnnalumsnisniia

yovlspwenuIaaIuwsIu dordauAsUZU

10.

Richmond S, Reay G, AbuHarb M. Routine
pulse oximetry in the asymptomatic
newborn. Arch Dis Child Fetal Neonatal
2002;87:83-8.

van der Linde D, Konings EE, Slager MA,
et al. Birth prevalence of congenital heart
disease worldwide: a systematic review
and meta-analysis. J Am Coll Cardiol
2011;58:2241-7.

Oster ME, Lee KA, Honein MA, et al.
Temporal trends in survival among infants
with critical congenital heart defects.
Pediatrics 2013;131:1502-8.

Report of the New England Regional Infant
Cardiac Program. Pediatrics 1980;65(2 Pt
2):375-461.

Reller MD, Strickland MJ, Riehle-Colarusso
T, et al. Prevalence of congenital heart
defects in metropolitan Atlanta, 1998-2005.
J Pediatr 2008;153(6):807-13.

Brown KL, Ridout DA, Hoskote A, et al.
Delayed diagnosis of congenital heart
disease worsens preoperative condition
and outcome of surgery in neonate. Heart
2006;92:1298-302.

Henprasertthae S, Chaonarin P. Screening
for Critical Congenital Heart Disease in
Thai Neonates: Single center study. Thai
J Pediatr 2013;52:242-9.

Richmond S, Wren C. Early diagnosis of
congenital heart disease. Semin Neonatol
2001;6:27-35.

11.

12.

13.

14.

15.

16.

17.

Riede FT, Worner C, Dahnert |, et al.
Effectiveness of neonatal pulse oximetry
screening for detection of critical congenital
heart disease in daily clinical routine
-- results from a prospective multicenter
study. Eur J Pediatr 2010;169(8):975-81.
Kemper AR, Mahle WT, Martin GR, et al.
Strategies for implementing screening for
critical congenital heart disease. Pediatrics
2011;128(5):1259-67.

Mahle WT, Newburger JW, Matherne GP,
et al. Role of pulse oximetry in examining
newborns for congenital heart disease:
a scientific statement from the American
Heart Association and American Academy
of Pediatrics. Circulation 2009;120(5):447-
58.

Layangool T. Critical Congenital heart
disease screening in neonates in Thailand;
5" congress of the Asia Pacific Pediatric
Cardiac Society 2014.

Poungkaew J. Newborn Screening for
Critical Congenital Heart Disease in Huahin
Hospital. Thai J Pediatr 2016;55:50-6
Reich J.D, Miller S, Brogdon B, et al. The
use of pulse oximetry to detect congenital
heart disease. J Pediatr 2003;142:268-72.
Bakr AF, Habib HS. Combining pulse
oximetry and clinical examination in
screening for congenital heart disease.
Pediatr Cardiol 2005;26:832-5.



Region 4-5 Medical Journal
Vol. 35 No. 4 October-December 2016

Critical Congenital Heart Disease Screening in Neonates

in Sampran Hospital, Nakhon Pathom Province

18.

19.

Rosati E, Chitano G, Dipaola L, et al.
Indications and limitations for a neonatal
pulse oximetry screening of critical
congenital heart disease. J Perinat Med
2005;33:455-7.

De-Wahl Granelli A, Wennergren M,
Sandber K, et al. Impact of pulse oximetry
screening on the detection of duct
dependent congenital heart disease: a
Swedish prospective screening study in
39, 821 newborns. BMJ 2009;338:a3037.

20.

21.

Thangraratinam S, Brown K, Zamora J,
et al. Pulse oximetry screening for critical
congenital heart defects in asymptomatic
newborn babies; a systematic review and
meta-analysis. Lancet 2012;379:2459-64.
Reich JD, Connolly B, Bradley G, et al.
The reliability of a single pulse oximetry
reading as a screening test for congenital
heart in otherwise asymptomatic newborn
infants. Pediatr Cardiol 2008;29:885-9.

46



