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@ VaXIgrlpTEt ra Vaxigrip®is the most widely used influenza vaccine globally,
Quadrivalent influenza vaccine almost 50 year experiences with more than 1.8 billion doses
(Split virion, inactivated) distributed in more than 120 countries'
1 Now, with VaxigripTetra™, The potential to further reduce
Supportlng you tO influenza- related morbidity and mortality beyond that achieved
protect your patients with trvalent vaccines?

against influenza'

1) Margaret H. et al 2017, A
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JAPANESE ENCEPHALITIS VACCINATION
convenient schedule

is Vaccine
attenuated)

IMOJEV? is indicated for prophylaxis of Japanese encephadailitis in persons from 9 months of age and over.

Recommended dose and schedule : 1 dose of IMOJEV for primary immunization in persons 9 months of age and over.
» Children and adolescents up to 18 years old, a booster dose should be given preferably 1-2 year after the first vaccination.
* Adults > 18 years old, there is no need for a booster dose up to 5 years after the administration of a single dose of IMOJEV®.

IMOJEV® Abbreviated Prescribing Information

1. NAME AND PRESENTATION: IMOJEV is Japanese encephalitis vaccine (live, attenuated) presented as one dose of powder and diluent (0.5 ml) in separate vial for suspension for injection. 2. THERAPEUTIC INDICATION: For prophylaxis of Japanese encephalitis virus, in subjects from 9 months of age and over.
3.POSOLOGY AND METHOD OF ADMINISTRATION: One single dose of 0.5 ml injection should be administered for primary immunization in persons 9 months of age and over. One booster dose of 0.5 mi should be given after the first vaccination in children and adolescents up fo 18 years of age, if a long term
protection is required. The booster dose should be given preferably 1 year after the first vaccination and can be given up fo 2 years affer the first vaccination. In adults > 18 years old, there is no need for a booster dose up to 5 years after the administration of a single dose of IMOJEV®. Administer via subcutaneous
route after reconstitution. Do not administer by infravascular injection. 4. CONTRA-INDICATIONS: Severe allergic reaction to any component of the vaccine or after the previous administration. Vaccination must be postponed in case of febrile or acute disease. Persons with congenital or acquired immune deficiency
impairing cellular immunity, including immunosuppressive therapies such as chemotherapy, high doses of systemic corficosteroids given generally for 14 days or more. Must not administer to persons with symptomatic or asymptomatic HIV infection. Pregnancy and breasffeeding women. 5. SPECIAL WARNINGS
AND PRECAUTION FOR USE: An appropriate medical treatment and supervision should always be readily available in case of a rare anaphylactic event following administration of the vaccine. For patients following a freatment with high doses of systemic corticosteroids given for 14 days or more, it is advisable
fo wait for at least one month or more until immune function has recovered before carrying out the vaccination. 6. DRUG INTERACTIONS: Separate injection sites and separate syringes should be used when other vaccines are concomitantly administered. In order fo avoid any neutralization of the attenuated
viruses contained in the vaccine, vaccination must not be performed within 6 weeks, and not within 3 months of injection of immunoglobulins or blood products containing immunoglobulins, such as blood or plasma. 7. PREGNANCY AND LACTATION: Contraindicated in pregnancy and breastfeeding women.
8. UNDESIRABLE EFFECTS: Very common: fatigue, malaise, injection site pain, headache, myalgia, Common: Feeling hot, chills, injection site reactions, diziness, arthralgia, diarthoea, nausea, abdominal pain, vomiting, throat pain, dyspnea, runny nose, cough, wheezing, nasal congestion, rash. For uncommon,
rare and very rare side effects see full prescribing information. 9. OVERDOSAGE: No data available. 10. PHARMACODYNAMIC PROPERTIES: Encephalitis, Japanese, live attenuated (ATC code: JO7BA03)

Revision : January 2018

For more information, please see full prescribing information.
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Methemoglobinemia may arise from a variety of etiologies including genetic, dietary, and
toxicologic sources. Symptoms vary from mild headache to coma/death and may not correlate
with measured methemoglobin level. The diagnosis can be helpful by using pulse oximeter
oxygen saturation and arterial blood gas. Treatment with methylene blue can be complicated
by the presence of underlying enzyme deficiencies, including glucose-6-phosphate

dehydrogenase deficiency.

Keyword: Methemoglobin, Methemoglobinemia, Methylene Blue

VAFA ATYUNI LS

NSANINPNINFMEAT AAINN-51UIAN 2565



a Jd ¥ %
HNUTAURUD

HAANSSZUZLIINIINEBIUINTS
Jautaniiiin1zanasaInaandauludasusatin
uaz‘lﬁ%ums%nmﬁwmsamqmwgﬁmu

a d a a ¢ § v U VU i oA %
giwand 535udaszna’, oansgal Meay’, Suaws mugeasa’, §01 damnns

umih: myangamgime Wumssnsunasuvesmisniiianzauesnaoenduunaziion
y » :
lihidesszavilunansdegunssdanail wa. 2548 Fad1N50910a00ATINITTIA Lazn1z
unIngou 1FU WannnsiAalnd azanesiins Wudu ludszmalnegariuguamdn
UHTANMITIB (1An) uaﬂidwEn‘mag{uﬁ%aﬁﬁmi%’ﬂyﬂﬂﬂ?ﬁﬁaﬂdngmsﬁJ W.A. 2554
az 2556 muddy usddhifimsAnsiRefunadniazezen
Saguazasd: Wedsaiiuiannmanazszduanuansasumsanaeulveudney 12 hou
74 60 1fou Miiamzanesineendiulugrwsnifanaldsumsnudlenisangaigineg
Tu adnuazlsanennagudsals
3Emside: umsitogmssaun Taofudeyansnass misnumdinase sz Samsaansss
ﬂiﬁaﬂm'gm@, uaz%’aymﬁugmmmmam%’a (FxAUMSANYT HazATHyIUE) tazisziiiy
ﬁmmmaﬁﬁﬁm%%&ﬁ’w MSEL, GMFM ttag GMFCS 1137§ﬂﬂﬂsaﬂﬂsaﬂuuuwﬂﬁau TONI-IV,
Modified Checklist for Autism in Toddlers R1iUM 1 Ine taz nuuAansodlsalunguimun
mi3nailnAveeseuaIY (PDDSQ) ﬂw%’@y‘aﬁ%’mmﬁmﬁa drudisauumasgiu miisegiu
w3niovay uazinznilaisi ez nansenuTzeze
HamsAny: ﬁél%ﬁ?ilﬂﬁﬁﬂﬂ1%ﬂﬁh@ 18 Au wuhszduadilyanlaomas (Cognitive function)
0D 70.33 £25.16 ﬁWH‘ixﬁUﬂ’ﬂMﬁWﬁﬂﬁHHﬂﬁ!ﬂé’é)uulﬁﬁ (Gross Motor Function Classification;
GMFCS) agluszaulnddesas 77.8 inmsmanuduiusnud dusevdspziidind p3 &
v o

v W 9 4 LA Aa 1 { ) o
ANuduiusNURaIMIaUMsnaeuvInAalna Aunde pH Tu blood gas 1919 1 2 Tuarag

v
1 o

a Ao Y o Y 1% A o a . a a '
inandagdanamlviwansaunaiumietaanuazadilyn (Fine motor) Aalna 0819
e AN NaDA (p-value 0.012 1Az 0.001 MUAIAL)
= a o = dy 3 Ax o a ° '

agiwamsany: namsdszdiuiannmslumsneil wudnnlszauaailyyilaesmdind
1 ~ a ] Ly Y] =\ o Y] J v
AUNDONINGID 61.1 % uazlinmgimsguuss 22.2% hinvilteladianuduiusiunans

A Vo v Ae o do v ; o v v i v g
Usziivsauuanuiladedduiusnuiannmsaumanasu luazianmsaunauiiesaan
wazdailynenlisdAgneana
o o W Aa g [ 4 a v 7
MdAy: NMIzaveIAvenFIULAzIAa liAss MITIBIAIINMTAARUHNNNY NAdNTIZoz81)
neszuvlseamuas wauIng

{ Y o a < o 3 ' a A
gmffm?mmzymuwmummmzwqmimmn Z‘Tﬂnlllfj"llfl "IWMfHHNﬂfW]JJ?fi"IﬁWﬁ

o 7 o & A a ' A
HAANTTZOSE1INNIALINTT YOUANNUA IS AUV IA0ATIU U IuTIUNA 261
Yo o v -
!!Ei&‘i'IW51/f7755ﬂy7ﬂﬂt’/ﬂ75ﬁﬁ§lﬂ!7fi{]ﬂﬂ7ﬁ



UNIN
luefaNWIvLITNMITNNTEFIA NN
A 4
VIneenFIuvuzAasalsTuIa 4 59 9 a1uAY
T A 1 1 = aa ] LE=Y dal
701 (3-6%)' TasnumadesIadIulnginayy
Tudsgmaiisssguednaunan (low to middle
income country; LMIC) 1agmstdedIne1nniig
a o I~ o [ Y -
VINDONFAUIAT UOUAD 2 (Sovaz 25)°° 589910
9
NITNABBANDUNMNUA UONVINUIINVIINNITN
HINAABATNINANIZENOINNITIINNITVIADDNHIY
[ [ Y 4
FEAUIUNANLAZTULTY DE19UDY 8 LAUALFHIT]
HANTTNUTZOZE1 13U 13naudn nzadilyan
[ Iy F4 ~ 3-4
NWI0d tazilyrmimeaiumsisou
Zﬁ 1= 1 A A VYa
aauatl a.7.1996 A19lszmasuiinislyls
M3angun)inglumsnniazmsvneensoy
YALAADA LAZUMIANYIDE19ADITDIDINAVD
o Aan o [ Y @
135nE11Ae3599na17 1HAIUNITaAOATINITAY
A158ATZAUAMUTULTIVINTIAIusadaueq
anulasanalun1sInyT LaTHAVOINAUINIS
4 8
auszuvlszamluszozeny’ lasludssmamsugiue
0 =X = o A Y
dmnsthunansndlszmalneddidiveyaain
Y
MIAny1RIveall
Jyn1n11291000NFUYULAAOAYDINITN
o g A o v A Aa A A
Fanuduilyiguusanmlvmsndesinnioll
3 I [ [
amznuwanmFuilunszvesnsouniuazdnuy
Y 4 ] a
VINMTANBIVOYAUNUYNTATATUH 1A 20 1)
Y o A 2
auassagulsednlsulsena we. 2561° Tu
Uszimelnenuidasinisi@esiaveanisnusn
1091 W.A. 2560 N1V 3.94 ADNMTNAANFN 1,000
719 Taoaiama@eTInouay 1 Aomsninanou
o Y v W a
MU (5088 25) OUAD 2 AB NITVIADBDNFIIY
Ao A Y v W @ 1o A
15l (3o8az24) azoua 3 As Isaii lauan e
Y Y o [ <3 Y a2 Aa
(30802 14) YoyaaInazmulan madeiiaves
a I o o
manusninatuilymdragvesdszmea Jagiiv
= Y o A
nszninansauguislainsiuaihvineie
o a a Yy 9 1
ANBAIINTIFIFIAVDINITALT AR THUBEN I 2.5
@AM INUTANANTN 1,000 518 n1el1a) w.e. 2564

a 4 a
262 gUYANY 5ITUOATEND LA

= = (% a .
unsany lulszmadyrigowin1ves Lina
FC., et. al. 1R@INUNAUINITNITEV VYT N
[ Yo o Y a
MonaaInlasumsinyIaIen1Tanguginig
Y .
Taely Bayley-I1T #191¢ 24 180U WUlAZUUY <85 1Az
3| o w
<70 11U 50% uag 13% MUa19u" LazdnMAnEN
a v
V94 GirijaN., et. al. wummwms;mmﬁﬂiaﬂaz 41'
A o a [ 3 o 1 =] =
Weiimsaamunguianainalauieery 6-7 1

4
J IS

WUNNGUHY 1Q < 55'°
v A d’ A ] dyo (% 4
JagiiuinsosetaydimsunIanIsainig
@ OFIAUATANMUNNITVDINITINA moderate-severe
Y [ { Y 1 o
HIE laun a1 pH 1u blood gas 191g108N1 1 2134
o 9 1 = A ) Y a
vasnaeaueend1 7 Hlena 50% naziilvina
o* Al 1 S L. L.
MINeNTaI 5N LA LANAT Positive predictive value
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A él 25 = v YA
NUINVUT MIANYIVON Carlo CQ., et. al. WUNHNY
{ Y
50815ANNUENOI (brainstem; basal ganglia-thalamus
and/or cortex lesions) 31AN13A3IV Brain magnetic
Y v o A AAa AaA
resonance @13130 1B uAIINENITITIANANA
Aaa { o 1 Y [
HAaz0ININNAALNNNUINIalIAGINa1 laun
4
ﬂmummiﬂﬁummﬁ mana Jynmiaiuaiwiay
4 ' <
MIADANT HATMIANVUANT DIVDIND U U
Y.
AMIANYIVDY Badewi N., et. al. laAnN¥IAIY
[ @ 4 1 Y] [
TUNUTICHIN moderate-severe HIE NU nauy
91N1500NAAN (Autistic spectrum disorders; ASD)
~ = 1 3 Aa a
M1018 5 U WU ANNUNITANBIVIABBNFAULDY
A dy ] =1 I
oaliidesszauihunarazjuussilomailu
[ a A U < a 1 (Y]
nQueINIIERNAANNINNIUANNA 5.9 117 uada
(= = [ 1 d' = 1
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Ynow K A
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IEMIAUTUNMITIVY

msAnING HumsIsodmssannuudaung
(Cross-sectional descriptive study) HIUMTTUT91N
AVZNTTUMINDIIVIITITITUMIIVY AT UGUAIN
ANUMIANYISITH nazlsaneuaquisays
fuiumsiAudoyaszuaufouuniinmg w.a. 2563
D9 UNTIAN WA, 2564

T U T
ﬂi%‘ﬂ1ﬂ3!!ﬂ$ﬂq3~lﬂﬁﬂﬂ1ﬂ
VHNAAIVEN
PR 2.: A Yo 1 Y
Hilhensuaiaglasunissnyialenisan
gUNHIME
d 4
(NUANAIYT
< = A A~
1. 1fn91g 12 D4 60 1ADY NUNIIZANDY
a A dy @ =
MavenFauuaziaon ifesszaulunaadeguns
Yo @ Y a %
uazlafumssnuiaiemsangungine luaniiu
< 1 a a
qUATNANLYIMANMIIITH nagTsaneuiagud
¥ayi FAMIIAATIIAAMIUNTTNEINARINNITN
UININANQUIAYY (High risk newborn) Haz/M3onalN

WAUINTUAENYANTTU

9 ' Y
2. gilnasesamnsooumulngla
d v
(NUANANBIN
YAy ) Y o A
1. gihiladdynalne
Y 3 v A 1 n Yo
2. gihedngrefoguazlilasunisaing
a @ { % < 1 a a
AAMUMITAYINTDITUIUMHWANHINANNITIF
= J ~
130 15aneNNagudsals
3BN1IATUIUINY
Yaow o A Y 9 =\ PR
HIveMIMIauANYeYaNIYIIaurile
< 9 a A 4
Tuninuilunudeyamsnusmianiinnmdeaga
(High risk newborn) U84%09ALAMIALINNAINGA
A A 9A Yo o v
(NICU) riloms1eFonninglasumssnyiaienisan
gargimelumsnniaizauesvineenFouas
= tﬂy @ = =
oaliidesszaviunandegunse 01g 12 83 60
A Aa o Al Y 3.’1 1 =2
ifou NTTYINA e 1TDAIA T1AY 2559 D UNTIAN
o < 1 a a
2563 Tua0 1 UqUAINIANUUINIANNITIFY Hay
4 % Y a
Tsanenunagudsalys selinisiansrnanaiuns
SEINAATNMINUINIAANGUIREY az/MTenaNn
WMz ngAnssu
Va o Y Y 2 a o 1
HIvelviveyasieazidealnsan1sdvenn
9 YA wva J v A
HilnasesvesgniguauliansnunuAmsfa@en
Y Y aw §y v v A
{11395 390 1ernATeIveIeIdiATTusOY
Y awv a Y
113901ATINTITILALAIUINBULRIITININTING
YA o 1< 9 [
HI909ZINVVOYANITAAOAUALNITINHILTNAADA
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nnnwseioug)gly
Y 9 av Y Yo
grsanlasanmsidonazfinasesvzlasy
4
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a Y] Y a
1. UszunauInsaeuuulsziuy Mullen
Y
Scales of Early Learning 1¥1a1lumisnagou 45
= =
94 60 UIN
a @ A 9
2. dszuwaunmsmsiaaoulvilaely
A o Y 3 o 1
puvlsziiumshauvesnamiloialig GMFM
9
(Gross Motor Function Measure; GMFM) 1¥1han
lumsnaeae 30 99 60 LN

o o o & A a 1 a
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HUNAIDY
o Y X o A
1. dummaiveyanugiunilllusesvos
A gz’ J va 3y @
15230n15A9A55 ﬂiz?@]ﬂ?ilaﬂ\iﬂ I¢AUNIT
@ Y
ﬁﬂ}ﬂ IFTHIIUSUDIATOUATY LASNITIVITIN early
intervention program
o o 19 Y 4
2. swvunageuiilyaniaehilynimaie
Test of Nonverbal Intelligence Fourth Edition; TONI-IV)
o v < J a
3. °I/nLLUUﬂﬂﬂiﬂ\i!ﬂﬂﬂ@M@Wﬂ?i@@'ﬂﬁ“LI:f?iJ
(Modified Checklist for Autism in Toddlers; M-CHAT)
afunwlne uaz nuvdanseslsalunguimuinms
a a 1 Y
HalnAod1950uA U (Pervasive Developmental
Disorder Screening Questionnaire; PDDSQ)
Vnow & 4 Ao A Y]
Ej’)%ﬂlﬂﬂ"’u@l]“ﬁﬂiﬂ%uﬂ HagNITINHULTINATDA
~ Y
nrIzouniely

d' A d' %l a v
msmuavﬂm HNTIVY
1. uuulsgluWauIns Mullen Scales of
Early Learning'®
< A A A aa o o
Whwaseadelumsdsaduidaneimuins
< g 1 a XK A = a Y
VOUANAWALITNNA D9 68 1ADU UNTUTEU 5 AU
Yy Yy A o ' y A
laun 1. nanniioalvg) (Gross motor) 2. nawtile
v v Y
yaan (Finemotor) 3. N33 UINNA8A1(Visual reception)
N .
4. AU 10111 (Receptive language) 5. M3 AONTHY
9
M5 1TNI1T (Expressive language) LAz a1u15ONI 1Y
@ Ao Y
seauaailya (Cognitive function) Taelyazuuu T
Y : o I
score SINVDIVD 2-5 FI9I1BNUNANAUINTIT U
Y H
5 5261 A9l MNIUAUANRALNIN (Very low; -2SD)
o v o {
percentile <= 2, MNIUNUNNAY (Below Average;
1 4 {
-1SD) percentile 3-14, agiummmmﬁa (Average;
1 4 {
-1SD to +1SD) percentile 16-84, EIQﬂ’JHﬂmcﬂmaEl
(Above average; +1SD) percentile 86-97 (g q\iﬂ?h
L
INUNNATNIN (Very high; +2SD) percentile >= 98
Y 4 @ 1
(internal reliability 0.91 test retest YD ﬂmmﬁam“lwauj
1w @ a <
ALY 0.96 szAUAAT YU UANDIY 0 D9 24 1ADU
1w @ Ao a3 1
MR 0.84 agszAUaAl Yy VR UANDIYUINNIT 24
(=% 4 Y k4 4 o [l
AOUIIND 0.76 uaziilosainaunautionalng
Y a Y =~ A aw dyﬁ 9
Talszimulamiosony 33 ou Tuanuidetivasnis

a 4 a
264  gUYANY 5ITUOATEND LA

a Y
/52134 Mullen Scales of Early Learning ES 4 AU
A 4 dy o <3 o Y FA
A9 naIMHRNAIAN NITUINEIIAT AN T

4 v
MY uazMITeMBYM3lsnIH
a o Y X @ 1
2. uuvdlszdumshnuvesnanniieodalva
(Gross Motor Function Measure; GMFM)
3 A A A ) 913 [
Wwasesdienaiusammsnaaenladana
A = = Y o Y o
1y 5 1Aou 09 16 U Uszneuliale 66 Wivendan
v Y o [~/ v Y (=
1oz 88 ¥iuedae w5 Hve nalazuuugage
Y Y
Al 1. MIUBUKNOLAZMITNAL (Lying & Rolling) 51
AZLUUU 2. NITUY (Sitting) 60 AZLUU 3. NITATULAL
A138UIUT (Crawling & Kneeling) 42 AZLUY 4. P15EU
(Standing) 39 AZUUY 5. MIAU MIJAzMINTEIAA
(Walking, Running & Jumping) 72 ASLUU ASLUUTIY
a I o < I 4 4
waauosiyua 1au 100 osisua
a ] 9
3. uuUUseUTZAUANNAINITOAIUNIS
EERIR) (Gross Motor Function Classification
System; GMFCS)™
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Whumiesdieniiminagevlanuaeigonae
= 1 a I~ ] 9 [ ol 1
U nismssziiudu 3 99019 laun 11991984107
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o a 54 Y Jd 1
sedui 2 1aulalaghidealyelnseite uai
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T
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J2AUN 4 VUatnalumsnaoueIsALed AN
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o A AN o w A Y }4
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1 Y Y saq Ya % v Yo
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of Nonverbal Intelligence Fourth Edition; TONI-IV)"
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) 9)2: 1 =
fﬁll15ﬂ%1ﬂ15ﬂﬂﬁﬂﬂ1ﬂﬁﬁlm@1§l 6 - 89 ‘]J
Y
(internal reliability = 0.96, coefficient alpha = 96 92
%A, test-retest form A = 86 1A form B = 96)
o I 1 a

5. Llﬂﬂﬂﬂﬂiﬂﬁlﬂﬂﬂﬁjﬂﬂﬂﬂafﬁﬂ (Modified

Checklist for Autism in Toddlers; M-CHAT) TUNH ﬂ‘lfl &
Y o o Y Y

ﬁﬂlemmummu 2399 (U9 27913 1482 15
<3| .. . S a a £ A
11]U critical items) WiindaNuEAUNA 3 Tu 23 U0 150
= Y ag 9 .. . = A ' '
12 voNnuvo critical items SUNNCLTYINDNYND
M300NAAN (internal reliability = 0.63)

6. nuufansedlsalunguiiauiminalng

1 Y

9819I0UATU (Pervasive Developmental

Disorder Screening Questionnaire; PDDSQ)
o @ <3
FMIUANDY 12-47 Lﬁ’ﬂu

Y o o 9 = a a

HUDADINITUIU 25 UD ‘Vi"lﬂllﬂ'ﬂllﬂﬂﬂﬂ@]

1 Y d? A = A 1 U
wnn 7 sevull delinnzidesdongueins
90NAAN (internal reliability = 0.91)

a Jd ¥y
MIUNINTHVYIYA
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1. voyam llsadadamssanuaaluginuy
YoIAUNAY B DEUUNIATIIU HI0A T IULEY
Y
5080y
2. Anmnnuduiusseninanguiauins
a R a aq¥ aa
Una uaznguitanmsnalng leada Fisher's Exact

test L0& Independent t test
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NANIIFANEN
v ™ = Y Y Aw
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{ 3 A
101mAY 14.45+£0.29 10U ITUIWARIE AZINAND
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9 = = =
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@ 1 Y o Y @ ¥ 3y H
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Y @ 1 o I~ ydy
souaz 11.1 uazueniuedlaelldimeailugasg
Y Y o 1 1 a Y
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Y { o [ o gj 1
66.7 5181ARABUDINTDUATIANAIIDUNINAILLA

0-10,000 LM IUDI WINN150,000 U daulnajede
VY a s Y o A Y VA g
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FR8aY 44.3,33.3 112 16.7 A1UA1A 1
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I~ a 0o Y
awntluiauazunsan fameesesas 27.8 uag
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N T3 8U1AITIUIU 3 AU U IYRASNTUIV T B
A = d‘ [ ~ d'
30.83 = 17.37 10U Uszaziaineglsueumnas 6.22
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L@ﬂ‘ﬂvlﬂi ’Um‘ilﬂﬂi’m early 1ntervent10n program
mgmuiﬂmmummﬂ 331 Woent s asneilielevas
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Y
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NINNIATIMVUEAINTINTOEAL 33.3 (LM
Y
v I A
VULAIATIN 4 AU NNIZATINEUNY 1 ALY
v A A 9 3 <Y A
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Y o 2 P
4311 au naz g TNy I NUIULAINTIN 4 AL)
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WANNUANIUNTNBOUVUSAADA 16 AU AN
& Y o Y a a I
Wusesas 88.9 (Mluauialnd 3 au hasilu
Y v
VN 1 AU TNADNAINDUANUA 3 AU TANIZAT 1 AU
AaRAAAINa 1 AU LAYIZEZINoYe1IUIUNUNA
(prolonged latent phase of labor) 7 AU nalulsanenuia
an A A Y ~ A Y
519%39/15ame1u1away3iesToea 27.8 Mnaola
¥ Y
FUNTAIR991n1TINe1VIA0 Y TNHITALINAADA
MAY 2.868.61 + 606.78 NTU AZLUUULDWASUINAN 1
HANTsegIU 1 (R1ga 0 qaga 4) AzUUULENTUIN
N5 UANITETIN 4 (M1ga 1 gaga 5) uazaziuy
J 4 LY z;
LOWMITUINTN 10 UAWTEFIU 5 (A1gA 4 A 6) D19
$ { A o v A
MABYBINIINAGTUTNYIAIINMTAAQAUHYUN 10D
533 42119 A1 pH 11 blood gas 101 1 FII1AHA
{ 4 a Y
ARDAMAY 7.15 +0.25 1191/321311UA I8 modified Sanart
score W1 severe HIE, moderate HIE (8¢ mild HIE
Y o v aY A
598a 27.8, 61.1 uaz 16.7 Muaay Ugienieins
@ o 9 a 4
FANAINA0AIREAL 61.1 MINNTAANATOY amplitude
integrated electroencephalography; aEEG Tawalsziu
nnszaunaulvihvesaueany severe abnormal EEG
9 AU moderate abnormal EEG 8 Al 118% mild abnormal
EEG 1 AU

o o o & A a 1 a
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as29fansedn1slasulasldinseaile
Otoacoustic Emission (OAE) wmﬁﬂﬁﬁmm?aaaz
222 azAsINe WuENHaWARnASooay 11.1
Faaadlugsad 1

4

|l
= 9 =
M3INNN 1 HEPIUDYaNUYIU

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

3% We 9 (50)

019 (1AB1/ 1) 14.45 £0.29

E A o

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

9 @

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

MII carly intervention

y
<8 n5enoll 14(77.8)
)

> 8 Ajenoll 4(22.2)

k4

deyamsn

#1 Blood gas N1gviooni 1 3214

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

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

> 6 Falus 7(38.9)

<6 11 (61.1)
Modified Sanart Score

Mild 2(11.1)

Moderate 11 (61.1)

Severe 5(27.8)

aEEG (Ambulatory Electroencephalogram)

Mild abnormal 1(5.6)

Moderate abnormal 8(44.4)

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

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

a 4 a
266  gUYANY FITUOATLND UASAMS

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

Value presentation as mean + SD and n (%)

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

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

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

a a 1 Y
HalnAoe1950 AU (Pervasive Developmental

Disorder Screening Questionnaire; PDDSQ) WU
Y ] ] A
HUVARUNI M-CHAT gilnasesdiulvaiseiiiy
AZUUUIIV 4 910 23 AzuuY Taglazuuudiga 1
AQd Ax ~ [
AZUUY gaga 19 AZUUY 1azlANNNN1IZIAeI0
1 a a 9Y 4 )
NAUeINMIPENAANI oA 77.8 oM UUUTO VDN
9 1 [ a
PDDSQ Hinasediulngsziliuazuunson 6
910 25 AZUUY TaglazuuuaIge 1 AZIUY gaga 17
< { H ] ] A A
AZUUY LAZUIANNNNIZABIADNIUDINITDONAAN
Y
I980% 44.4
A . ¥ YY1 aew o
191VDYAVRIHINITINITEI 18 AY W WEN
ANuRAlnAYDY cognitive function 0& Gross motor
4 1 9 1 1
function INOWIANULANA1VOIVOYANUFIUNUN
A ]
71U Cognitive function WUTZAVANAT OA
dy 2 = 1 [
Tumsiaesguyasvesgilnasesinanuuandiaiuly
1 3 AA .. . a a a A
NQUIANNY cognitive function Unauaziaillng Ao
Y < 1
ANNINTEAURIRNATEIIUIANNGY cognitive function
UnAlinzuuy 73.33 + 15.37 118UNY cognitive function
Aa Aaa = = Y
ARUNA WAZLUY 84.67 + 16.52 Taslin A3 o9 1ua11
YN parent-child dysfunction interaction L1 ANAUNIN
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MI19N 3 uﬁﬂwagaﬁugm%mmmmmmmﬂﬂmmmu cognitive function LiA¥ AU gross motor function

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

Gross motor function

Seizure

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

Value presentation as mean + SD and n (%)
*P-value < 0.05
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Fine motor Visual reception Receptive language Expressive language
normal abnormal normal abnormal normal abnormal normal abnormal
(n=4) (n=14) (n=5) (n=13) (n=7) (n=11) (n=6) (n=12)
History of birth
pH from blood gas 737+£0.06 7.09+0.25% 7.22+0.30 7.13+£0.24 7.24 £0.27 7.10 £0.24 7.24 £0.27 7.27£0.28
(age <1 hr)
-<7 0(0) 5(35.7) 1(20) 4(30.8) 1(14.3) 4(36.4) 1(14.3) 1(16.7)
-7-7.15 0(0) 3(21.4) 0(0) 3(23.1) 1(14.3) 2(18.2) 1(14.3) 0(0)
->7.15 4 (100) 6(42.9) 4 (80) 6(46.2) 5(71.4) 5(45.5) 5(71.4) 5(83.3)
aEEG
- Mild abnormal 0(0) 1(7.1) 0(0) 1(7.7) 0(0) 1(9.1) 0(0) 0(0)
- Moderate abnormal 3(75) 5(35.7) 4 (80) 4(30.8) 5(71.4) 3(27.3) 5(71.4) 4(66.7)
- Severe abnormal 1(25) 8(57.1) 1(20) 8(61.5) 2(28.6) 7 (63.6) 2(28.6) 2(33.3)
Seizure 3(75) 8(57.1) 3 (60) 8(61.5) 3(42.9) 8(72.2) 3(42.9) 3(50)

*P-value < 0.05
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Long Term Neurodevelopmental Outcomes in
Children with Therapeutic Hypothermia for
Hypoxic Ischemic Encephalopathy (HIE)

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

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

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

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

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

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

Keywords: Therapeutic hypothermia, long term neurodevelopmental outcomes, HIE, MSEL,
GMFM
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Effectiveness of increasing light intensity with
deepblue LED Phototherapy in neonatal jaundice

Vipat Chareonsiriwat, Nuttanan Pithakton
Department of Pediatric , Lerdsin Hospital

College of Medicine, Rangsit University,Bangkok, Thailand

Abstract:

Introduction: Phototherapy is a standard treatment of neonatal jaundice. Types of the light
bulb and light intensity have impact on the result of therapy. Previous studies shows that
LED (T8) daylight 9-watts 8 bulbs are efficient for treatment of jaundice. Using deep blue
LED can increase light intensity and effectiveness of the treatment.

Objective: To study the effectiveness of neonatal jaundice treatment using intensive
LED (T8) daylight 9-watts 8 bulbs phototherapy in Lerdsin Hospital in comparision with
using deep blue LED phototherapy.

Method: A prospective pilot study in neonates born in Lerdsin Hospital during April to
June 2021. In both groups of LED (T8) daylight and deep blue phototherapy, patients were
examined and measured the serum bilirubin levels before and during the treatment. Light
intensity was also measured.

Result: After 24 hours of phototherapy, deep blue phototherapy had light intensity
0f44.09 + 0.332 uW/cm?/nm and could decrease the level of bilirubin to 11.33 + 1.534 mg/
dl while the conventional phototherapy had light intensity of 13.81 + 0.782 uW/cm*nm
and decreased the bilirubin level to 8.92 + 1.637 mg/dl

Conclusion: Using deep blue LED phototherapy had higher light intensity and could
significantly decrease the bilirubin level in neonates with jaundice.

Keyword: neonatal jaundice, LED phototherapy
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Acute kidney injury (AKI) in Pre and post

treatment of 0.9% Sodium Chloride solution

in pediatric shock in tertiary center

Ratima Phanchaisri, Wissaroot Karoonboonyanan, Sadhana Sermsri

Department of Pediatric, Bhumibol Adulyadej Hospital, Medical services, Royal Thai Air Force,
Paholyothin Road, Saimai, Bangkok, 10220 Thailand

Abstract

Background: Pediatric Advanced Life Support (PALS) guideline was recommended
administration of large volume intravenous crystalloid solution for treatment of pediatric
shock. From other study' found that incidence of acute kidney injury (AKI) and hyperchloremic
metabolic acidosis after received 0.9%NacCl, it has been used as the isotonic crystalloid of
choice in treating pediatric shock for a long time due to its availability.

Objective: Primary outcome to evaluate the prevalence of AKI in pediatric shock patients
that received large volume of 0.9%NaCl within 48 h. Secondary outcomes to evaluate the
prevalence of electrolytes imbalance in pediatric shock patients that received large volume

of 0.9%NaCl and mortality rate.

Materials and Methods: Thirty pediatric shock patients age 3 months to 15 years old,
which received large volume of 0.9%NaCl since 2015 to December 2021, were included
in our study. Baseline characteristics and laboratory data: electrolytes data and renal function
test at 0, 24 and 48 h after resuscitation were recorded.

Results: The prevalence of AKI was statistically significant decreased from 0 h (60%), 24h
(23.3%)(p=0.003) and 48 h (16.7%)(p<0.001).The prevalence of hypokalemia and
hyperchloremia at 24 h was significantly increased (p=0.008), (p<0.001) respectively. The
mortality rate was 16.7%, four were diagnosed septic shock with three had hematologic

malignancy as an underlying disease.

Conclusion: The prevalence of AKI in pediatric shock patients decreased after receiving
0.9% NaCl iv resuscitation at 24 and 48 h. Electrolytes imbalance such as hyperchloremia
and hypokalemia could be found. Patients with underlying hematologic malignancy had
higher mortality rate than other pediatric patients.

Keyword: Acute Kidney injury (AKI), Normal Saline Solution (NSS), Pediatric Shock

Introduction

Pediatric shock is a life-threatening condition
resulting in high mortality and morbidity. Shock
was defined as poor tissue perfusion and/or
hypotension. Common sequelae was acute kidney
injury (AKI), defined as increasing in serum
creatinine by 50% from baseline within 7 days,
or 0.3 mg/dl (26.5 mmol/l) within two days, or
oliguria®.
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American College of Critical Care
(ACCM)/Pediatric Advanced Life Support
(PALS) guidelines for sepsis resuscitation in the
first hour recommended goal for administration
of intravenous fluids, antibiotics, and vasoactive
agents’.

Large intravenous crystalloid infusion is
a key component in the treatment of pediatric
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shock?. It is aimed to restore intravascular volume,
maintain cardiac output, and reestablish tissue
oxygenation

Three different solutions comprise isotonic
crystalloid by definition, namely 0.9% sodium
chloride solution, lactate ringer solution and
acetated ringer solution. 0.9% NaCl has 154
mmol/L of sodium and chloride compared to 140
and 109 mmol/L of sodium and chloride in the
extracellular fluid respectively. On the contrary,
electrolyte in lactate and acetated ringer solutions
are the same as in the content of extracellular fluid.

Pathophysiology of AKI is multifactorial
and complex. Physiological adaptations of patient
with shock resulted in the reduction of blood flow
as well as the lowering of oxygen and metabolic
substrates concentration. The resulting cellular
injury from the shock leads to AKT’.

The use of 0.9% NaCl in shock patients
resulted in AKI and hyperchloremic metabolic
acidosis' but 0.9% NaCl has been used as the
isotonic crystalloid of choice in treating pediatric
shock for a long time due to its availability.

The aim of this study was to investigate the
prevalence of AKI before and after 0.9% NaCl
resuscitation in pediatric shock.

Primary objective was to study the
prevalence of AKI in pediatric patients who were
under shock condition. The secondary objective
was the prevalence of electrolytes imbalance and
mortality rate.

Materials and Methods

This retrospective study was conducted at
the department of pediatrics, Bhumibol Adulyade;j
Hospital (BAH), Bangkok, Thailand. Approval
for the study was granted by the BAH ethics
committees (IRB N0.49/63). Period of study was
between August 2019 and December 2021.

The subjects were pediatric patients age
between three months to 15 years old who had
been diagnosed of shock. All cases received
massive intravenous 0.9%NaCl (>20 ml/kg in
10-15 minutes). Patients with underlying chronic
kidney disease (CKD) were excluded in this study.
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All cases underwent resuscitation treatment
according to AACM and PALS guideline. Specific
investigation namely hemogram, electrolyte,
renal function test and hemoculture with clinical
application were applied. Endotracheal intubation,
respiratory support, inotrope administration,
adjustment of total volume of initial fluid
resuscitation and type of the maintenance fluid
were applied to patients according to their
clinical status under the judgment of certified
attending pediatric staff. Vital sign and laboratory
monitoring were closely observed for at least 48 h.

Baseline characteristics were recorded,
including age, gender, underlying diseases
and source of infection. Laboratory data were
recorded, including electrolytes data, renal
function test, urine output at 0, 24, and 48 h after
resuscitation by large volume of 0.9% NacCl.

Sample size was calculated by n4 study
program (Prince of Songkla University, Songkla,
Thailand). Alpha and Beta were set at level of 0.05
and 0.2, respectively.

Prevalence of AKI according to Martinez-
Garcia’s study was applied to sample size
calculation’. The sample size was at least 29 cases
from the calculation at power 80%.

SPSS software (version 23.0; IBM, Armonk,
NY, US) was used for statistical analysis. Patient
demographics and clinical outcomes were
reported using mean and SD for continuous data.
Number (percent) and frequencies were used for
categorical data. McNemar’s test was used for
calculation of AKI different during treatments.
Friedman test was used for the calculation of
electrolyte imbalance during shock treatment.

Result

The baseline characteristic was shown in
Table 1.A total of 33 children were eligible to our
study, from whom three patients were excluded as
Figure 1. Thirty cases, including 18 (60%) male
and 12 (40%) female with a median age of 9.82
years. Nearly one quarter of cases (7/30)had no
underlying disease. Hematology, neurology and
other underlying disease such as gastrointestinal,
allergy, musculoskeletal and rheumatology were
found at 26.6, 33.3 and 16.6 percent respectively.
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Table 1 Baseline Characteristics of pediatric
shocks subject (n=30)

n (o/o)
Age(years)* 9.824+4.82
3 months-1 years old 309.7
1-15 years old 28(90.3)
BW (kg)* 29.72+22.1
HT (cm)* 127.72+31.2
Male 18 (60)
Underlying disease
No 7(23)
Hematology* 8 (26.6)
Neurology* 10 (33.3)
Others* 5(16.6)
Type of shock
Septic shock 24 (80)
Hypovolemic shock 4(13)
Dengue shock syndrome 1(3.3)
Anaphylactic shock 1(3.3)
Positive Hemoculture 9 (30)
Source of infection
Respiratory system 9 (30.0)
Gastrointestinal 11 (36.6)
Skin 3 (10)

BW: body weight, Ht: height

Underlying disease: Hematology: ALL, AML,
osteosarcoma, G6PD deficiency, thalassemia Neurology:
epilepsy, Others: asthma, SLE

Assessed for eligibility (n=33)

Enrollment

Excluded (n=3)

losing data

0.9% Normal saline solution
° Follow up for 48 hours after treatment

resuscitation (n=30) And analysis

Figure 1 Flow chart of this study

Septic shock was the most common
diagnosis among children. All cases of shock
were received iv board spectrum antibiotic
therapy. About the cause of infection, one-third
of cases had respiratory infection (9/30) and
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gastrointestinal infection (11/30). Adjustment
of total volume of initial fluid adjusted to their
clinical status. Intravenous rate of 20, 40 and 60
ml/kg of initial fluid resuscitation were reported
at percentage of 33.3 (10/30), 16.7 (5/30) and 50
(15/30), respectively

The prevalence of AKI at o h was 60 percent
(18/30). After large volume of 0.9% NaCl iv
administration, the prevalence of AKI at 24 h
(23.3%) and 48 h (16.7%) which statistically
significant lower than at 0 h. (p=0.003), (p<0.001)
respectively, as shown in Table 2.

Table 2 Prevalence of AKI at 0, 24 and 48 hours
of intravenous 0.9% Sodium Chloride
solution treatment (n=30)

AKIT* No AKIT* p value
Hour
0 18(60.0) 12(40.0)
24 7(23.3) 23(76.7) 0.003
48 5(16.7) 25(83.3) <0.001

Glomerular filtration rate (GFR) was
increased at 0, 24, 48 h of intravenous 0.9% NaCl
solution treatment in pediatric shock patients as
reported in Figure 2.

ml/min/1.73m2 GFR

250

200

141.97
o 13{‘)5
102.05
100
50

0

0 Hour 24 Hours 48 Hours

Figure 2 Glomerular filtration rate (GFR) at
0, 24, 48 hours of intravenous 0.9%
Sodium Chloride solution treatment
in Pediatric shock

Serum electrolytes at 0, 24, 48 h of 0.9%

NacCl IV solution treatment in pediatric shock
patients were reported in Figure 3.
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At initial treatment 56.7% (17/30) and
53.3% (16/30) of patients had normokalaemia and
normochloremia. The prevalence of hypokalemia
and hyperchloremia were significantly increased
at 24 h after received large volume of intravenous
0.9%NACI and returned back to normokalaemia
and normochloremiaat 48 h (p=0.008),(p<0.001)
respectively. as reported in Table 3.

mmol/L
Sodium mmol/L
150 6

138.17 13952 13§92 5
140
3.92 -
h 359 ;
130

120 2

Potassium

3

24+ 4% o* 24+ 48

mmol/L .
Chloride mmol/L i
120 10 Bicarbonate

103.85 105:65
U 17J07 117
100.07 20
100
10
90

80 0
o* 24* 48* 0* 24* 48*

*Hours
Figure 3 Serum electrolytes at 0, 24, 48 hours
of intravenous 0.9% Sodium Chloride

solution treatment in Pediatric shock

The mortality rate of the patients was 16.7%
(5/30). Most of them were diagnosed with septic
shock. Three (60%) patients had hematologic
malignancy as an underlying disease.

The mortality rate was 16.7% (5/30),
four were diagnosed septic shock with three
had hematologic malignancy as an underlying
disease such as acute lymphoblastic leukemia and

osteosarcoma, one was diagnosed hypovolemic
shock.
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Table 3 Electrolyte at 0, 24 and 48 hours of
intravenous 0.9% Sodium Chloride
solution treatment (n=30)

Hour 0 24 48 P Value
Sodium, n (%)
Hypo 3(10) 0(0) 2(6.7) 0.524
Normal 23(76.7) 26 (86.6) 23 (76.7)
Hyper 4(13.3) 4(13.3) 5(16.7)
* 138.17£7.80  139.52+6.17 138.92+5.51

Potassium, n (%)

Hypo 10 (33) 19 (63.3) 9 (30) 0.008 *
Normal 17 (56.7) 11 (36.6) 21 (70)
Hyper 3(10)
* 3.92+0.96 3.59+0.65 3.68+0.55
Chloride, n (%)
Hypo 8 (26.7) 1(3.3) 1(3.2) <0.001
Normal 16 (53.3) 11 (36.6) 20 (66.7)
Hyper 6 (20) 18 (60) 9 (30)
* 100.07+49.74  105.85+8.07  105.65+6.46
Bicarbonate, n (%)
Acidosis 25 (83.3) 25 (83.3) 25 (83.3) 1.000
Normal 5(16.7) 5(16.7) 5(16.7)
* 17.07+6.64 17.70+6.15 19.00+4.67
*Mean+SD
Discussion

The outcomes of this retrospective study
were the prevalence of AKI after the resuscitation
in pediatric shock patients with the large volume
of 0.9%NaCl at 24 and 48 h was lower than 0 h.

0.9%NaCl is a chloride-rich and potassium-
free solution. As the consequence of large volume
0.9%NaCladministration, hyperchloremia and
hypokalemia were found in the patients at
24 h after resuscitation. Therefore attending
pediatric staff had chosen the maintenance fluid
(0.45%NaCl) and potassium supplement used to
correct electrolyte imbalances, hypercholemia
and hypokalemia were trended to normal at 48 h.

Brown et al.conducted a SMART trial
study compared 0.9% NaCltobalance isotonic
crystalloid solution to resuscitation adult patient
with septic shock'. The outcome in this study
was the incidence of acute kidney injury in 30
days. Among 0.9%NaCl group the incidence of
AKI was 40.1% while balance crystalloid group
was 35.4%. The incidence of AKI in our study
was different from Brown et al. study which
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incidence of AKI at 48 h after resuscitation was
16.7% because of our study performed in pediatric
population, patient with chronic disease were
excluded from this study and we still need to
follow up the incidence of AKI at 30 days.

Trepatchayakorn S et al. conducted RCT
study concerning types of crystalloid fluid-
related complication on resuscitation outcomes
in pediatric sepsis patients admitted at PICU
King Chulalongkorn Memorial Hospital®. The
prevalence of AKI after 0.9% NaCl bolus at 24
h was 9.1% (1/11) and headed towards more
serum chloride at two hours. From our study
the incidence of AKI at 24 h was 23.3% which
higher than Trepatchayakorn S et al. study may
be because from the difference of tool The
prevalence of AKI and hyperchloremia at 24 h
was 23.3and 60% in our study. The incidence of
AKI in his study was lower than our study. There
was different tool to predict the incidence of AKI.
In this study used serum creatinine to evaluate
of AKI and GFR but in Trepatchayakorn S et al.
study use urinary neutrophil gelatinase-associated
lipocalin (uUNGAL).

Shime N et al. conducted a prospective,
multicenter study, Incidence and risk factors for
mortality in pediatric sever sepsis in PICU, one
hundred twenty-two patient s were included in
this study, This study found that patient with
hematologic disorder had highest mortality
rate from other diseases pediatric patients (OR
8.97, 95%CI 1.56-51.60)° . The mortality rate
in this study was 17.7% while in our study was
16.7%. Eighty percent of the dead patients were
diagnosed hematologic malignancy. Shime N et
al. mortality outcome was likely to our outcomes.

Conclusion

The prevalence of AKI in pediatric shock
patients decreased after receiving 0.9% NaCl iv
resuscitation at 24 and 48 h. Electrolytes imbalance
such as hyperchloremia and hypokalemia could
be found.

Patients with underlying hematologic
malignancy had higher mortality rate than other
pediatric patients.
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Clinical features as predictors of positive stool

culture in children with acute diarrhea

Theparat Atjimakul
Department of Pediatrics, Hatyai Hospital

Abstract

Background: Acute diarrhea is a common problem in pediatrics. Stool culture shows low
favorable rates, high cost, and time for results.

Objective: This study aimed to identify clinical features to predict positive stool culture in
children with acute diarrhea at Hatyai Hospital.

Method: We conducted research with retrospective cross-sectional data collection of children
with acute diarrhea at Hatyai Hospital from 1% January 2017 to 31% December 2020
Result: Of 758 children who were diagnosed with acute diarrhea, the incidence of positive
stool culture in our study was 20%. In 155 culture-positive patients, Salmonella spp. (80%)
was detected most common. Multivariable logistic regression demonstrated that age below
12-months (OR 3.18, 95% CI: 1.78-5.66, p-value <0.001), frequency of diarrhea > 5 times
in 24 hours (OR 2.6, 95%CI: 1.93-6.44, p-value <0.001), no comorbidity (OR 2.03, 95%CI:
1.11-3.69, p-value 0.019), no moderate dehydration (OR 2.06, 95% CI: 1.14-3.73, p-value
0.015) and fecal leukocyte (OR 6, 95% CI: 3.35-10.73, p-value <0.001) were associated
with positive stool culture with statistical significantly. Using these factors for scoring
system to predict positive stool culture by calculating the area under the receiver operating
characteristic curve and considered optimal cut-off point for assessing diagnostic accuracy
test. If the score of 9 or more predicted positive stool culture. This scoring system is 59%
sensitivity and 84% specificity.

Conclusion: Using this scoring system to predict positive stool culture may lead to
cost-effective utilization and rationalizing antibiotics use.

Keyword: clinical feature, stool culture, acute diarrhea
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Seroprevalence of Coronavirus Disease 2019
(COVID-19) Infection among Blood Donors
in a Tertiary Care Hospital in Thailand

Pabhada Limawongpranee, Siriporn Phongjitsiri, Jutarat Mekmullica
Department of pediatrics, Bhumibol Adulyadej Hospital, Medical Services, Royal Thai Air Force,
Paholyothin Road, Saimai, Bangkok, 10220 Thailand

Background: In Thailand, five months into COVID-19 from the first report case, low
prevalence of 0.0043% was reported. At that time, reverse transcriptase polymerase chain
reaction (RT-PCR) for the SARS-CoV-2 virus was performed only in patients who met the
national criteria for COVID-19 PCR evaluation.

Objective: To determine the seroprevalence of SARS-CoV-2 virus in asymptomatic blood
donors.

Method: An observational descriptive cross-sectional study was conducted at the Department
of Blood Transfusion Service, Bhumibol Adulyadej Hospital (BAH), over a two-month
period from September 2020 to October 2020. Voluntary blood donors between the ages of
17 and 70 were included. The remaining aliquot of blood from regular serologic collection
was utilized to test for total SARS-CoV-2 antibodies. Those who tested positive for total
SARS-CoV-2 antibody were subsequently asked to return to BAH within 7 days for a nasal
swap RT-PCR for SARS-CoV-2 viral antigen.

Results: A total of 1,550 subjects were enrolled. During the period of the study, COVID-19
vaccine was not available for the participants in the current study. Only two blood donors
tested positive for Anti-SARS-CoV2 antibodies (0.13%, 95%CI: 0.04-0.47). The result of
an RT-PCR for SARS-CoV-2 antigen using a nasal sample was undetectable. Both individuals
had no history of COVID-19 infection, travel to a high-risk country, or confirmed contact
with suspected or confirmed COVID-19 patients in the past 3 months.

Conclusion: The seroprevalence rate of healthy blood donor in Thailand during year 2020
was 0.13 percents.

Keywords: Seroprevalence, COVID-19, SARS-CoV-2

Introduction

Coronavirus disease 2019 (COVID-19)
is an acute respiratory tract infection caused
by severe acute respiratory syndrome virus 2
(SAR-CoV-2). After its first outbreak in China,
in late December 2019, it spread out and caused
serious public health problems worldwide, later
was declared as a global pandemic by the World
Health Organization (WHO)'.
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COVID-19’s wide range of characteristics
of manifestation has been reported including
severe pneumonia, mild to moderate symptoms
such as fever, cough, shortness of breath,
and some with no symptom?. Asymptomatic
COVID-19 carriers can transmit the SARS-CoV-2
virus to other people and can be the source of
disease spreading**.
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The identification of viral antigen from
bronchoalveolar lavage or nasopharyngeal
swab by RT-PCR is the gold standard for the
diagnosis of SARS-CoV-2 infection®. Other
available diagnostic methods include serologic
tests detecting immunoglobulin M (IgM),
immunoglobulin G (IgG) or total antibodies
which are specific to SARS-CoV-2 viral structural
protein including spike (S), nucleocapsid (N),
envelope (E) and membrane (M)®. These
serologic tests have been used to detect any past
infection or immune response to the virus’.

In Thailand, at five months into COVID-19
from the first report case, low prevalence of
0.0043% was reported'®. At that time, RT-PCR
for the SARS-CoV-2 virus was performed only
in patients who met the national criteria for
COVID-19 PCR evaluation namely those with
history of contact with confirmed COVID-19
cases or travelled from countries with had
COVID-19 outbreak.

Many COVID-19 seroprevalence
investigation in healthy blood donors had been
conducted to evaluate the spread of infection!!-!5.
SARS-CoV-2 immunoglobulin level in the
population was also studied hoping!'-!*. Variation
of seroprevalence in each area was reported''-'>.

The objective of this study was to report
the seroprevalence of SARS-CoV-2 virus in
asymptomatic blood donors.

Materials and Methods
The present protocol was approved by the
Bhumibol Adulyadej Hospital (BAH) Ethics
Committee (IRB no. 65/63). All participants
received written information about the study and
understood it. Written consent was obtained by all.
An observative descriptive cross-sectional
study was conducted between September 1%, 2020,
to October 31, 2020 using blood that came to the
Department of Blood Transfusion Service, BAH.
Blood donation was obtained at a fixed site (BAH)
or BAH mobile collection units in Bangkok and
Pathumthani province area, Thailand.
Any voluntary blood donors in this study
who aged 17-70 years must have been qualified
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according to the blood donation criteria from
the Blood Donation Center (Thai Red Cross)'.
Furthermore, they must not have been travelling
from or transiting in countries which have
COVID-19 outbreaks, or have contacted with
suspected or confirmed COVID-19 patients
within the previous 4 weeks, have no history of
COVID-19 virus infection, and did not have a
body temperature higher than 37.8 °C on the day of
the blood donation. After participants agreed and
signed for blood donation and research informed
consent, the self-screening questionnaires were
given to them.

Eight-millimeter sampling blood of each
blood donor was collected in an EDTA plasma
tube (Greiner Bio-One, Austria) and was kept
for routine serological testing in 4 °C temperature
throughout the entire investigation. Lack time
from blood collection at the mobile site to BAH
blood donation center was < 6 hours. Time from
blood collection to blood testing was within 72
hours. Four-millimeter blood were decanted for
routine serological tests. The remaining aliquot
once confirmed by donor ID to have positive total
SARS-CoV-2 antibody testing would be further
subjected to our investigation. Those with positive
total SARS-CoV-2 antibody testing were then got
telephone calls inquiring more specific questions
concerning COVID-19 history risks including the
history of foreign travel to COVID-19 outbreak
countries within the previous three months and
history of confirmed contact with COVID-19
cases. In addition, they were inquired to visit BAH
for a nasal swap PCR within 7 days for SARS-
CoV-2 viral antigen. Participants with positive
RT-PCR were then placed under quarantined
according to Thailand’s public health policy.

The demographic data (age, gender, place of
residence, occupation, and associated symptoms)
and the SARS-CoV-2 total antibody test results
were collected.

Antibody testing

The Elecsys® Anti-SARS-CoV-2
immunoassay (Roche, Switzerland) is a test to detect
total antibodies to SARS-CoV-2 viral nucleocapsid

297



(N) protein by electrochemiluminescence
immunoassay performed on cobas e analyzers.
The tests have a sensitivity 0f 99.5 % (97.0 — 100
%) at >= 14 days after PCR confirmation and a
high specificity of 99.80 % (99.69 — 99.88%)’.
The assays were performed according to the
manufacturer’s instructions. The result which
has a Cutoff index (COI) < 1.0 is reported non-
reactive. The test which has COI >=1.0 will be
repeated one more time for confirmation and if the
result is still >=1.0, a reactive result is reported.

Real Time Polymerase Chain Reaction
(RT-PCR tests)

Allplex 2019-nCoV Assay from Seegene
Inc. (Seoul 05548, Republic of Korea), which
is a real-time reverse transcriptase-polymerase
chain reaction (RT-PCR) test intended for the
qualitative detection of nucleic acid from SARS-
CoV-2 in human nasopharyngeal swab was used.
When the SARS-CoV-2 envelope protein (E),
RNA-dependent RNA polymerase (RdRp), and
nucleocapsid protein (N) were found and Ct <=
40, aresult reported detected and if Ct>40 or no Ct
was detected, a result was reported undetectable.

Sample size

The incidence of COVID-19 in Thailand
reported on 20 June, 2020 was 0.0043%". The
BAH Blood Service Division received 1536
donations per two months. Estimating a finite
population proportion formula was used as
follows:

7’ a,P(1-P)N

=
I

D’(N-1) + Z’ .o, P(1-P)

Error (d) was 0.00001 and alpha (o)) was
0.05. The sample size of 1,535 was calculated.
Therefore, a sample size of 1,550 blood donors
was recruited in the study.
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Statistical analysis

The data were analyzed by using the
Statistics Package for Social Sciences (SPSS)
statistic version 27 (IBM Corp, NY, USA).
Descriptive statistics were used for the general
characteristics of sample groups namely frequency,
mean, standard deviation (SD), and percentage.

Results

A total of 1,550 subjects were enrolled in
the study between September 1%, 2020, to October
31, 2020. Demographic characters of subjects
were presented in Table 1. Ratio of male and
female subjects was 820:730 cases. Mean age was
37.5 years old (standard deviation = 0.59). Eighty-
five percent (1,318/1,550) of participants lived in
Bangkok and its suburb. Nearly half (747/1,550)
of subjects were government officers.

Symptomatology of subjects was shown
in Table 2. Most of them (1,461/1,550) was
asymptomatic persons. Myalgia, runny nose, and
headache were the common symptoms among
participants. All of the participants had no risks,
history of traveling to high-risk countries and
contact confirmed COVID-19 cases.

During the period of the study, COVID-19
vaccine was not available for the participants in
the current study. There were only two cases of
blood donors who had positive Anti-SARS-CoV?2
antibodies (0.13%, 95%CI: 0.04-0.47). After
performing quantitative PCR (qPCR) for SARS-
CoV-2 antigen through nasal swab, undetectable
was reported. Both participants had no history
of travel to the high-risk country, and had no
confirmed history of contact with suspected or
confirmed COVID-19 cases in the past 3 months.
All of symptomatic (0/89) participants had
negative SARS-CoV-2 antibodies.
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Table 1 Demographic data of blood donors Discussion

After the first COVID-19 case was reported

Medical personnel
Pilots and airhostess
Students

Soldiers and polices
Employee
Merchants

Business owners
Officers

Maids

Teachers

Others

71 (4.58%)
22 (1.42%)
177 (11.42%)
406 (26.19%)
144 (9.29%)
96 (6.19%)
77 (4.97%)
341 (22.00%)
56 (3.61%)
32 (0.21%)
127 (8.20%)

Demographic data n (%) in Thailand in late January 2020, the number
Gender of infected cases had increased monthly. The
Male 820 (52.90)
Female 730 (47.10) monthly country lockdown was announced on
Age 26™ Ma‘rch 2020. Stay at home,.the use of fac.lal
Mean age, years (+-SD) 3752 (36.93.38.11) mask, increase personal hygiene and social
17-30 531 (34.26%) distancing policies had been enforced by the
31-40 372 (24.00%) government official. In June, work from home
41-50 382 (24.64%) and online education were enforced among office
51-60 246 (15.87%) workers and children of all ages. Air travel and
61-70 19 (1.23%) international travel were suspended. After three
Address months, the number of new COVID-19 cases in
Bangkok 880 (56.77%) Thailand declined to near zero'”. However, until
Pathum Thani 389 (25.10%) then only a small number of COVID-19 tests
Nonthaburi 49 (3.16%) were performed and no COVID-19 vaccine was
Others 232 (14.97%) available in Thailand. The new normal policy was
Occupation continuously promoted while the number of the

cases was not increasing significantly.

In October 2020, the outbreak of COVID-19
worldwide was skyrocketed. Report by the
United Kingdom government in October 2020
showed 6.46 new COVID-19 infections for every
10,000 people per day (95% credible interval:
5.46 to 8.55) in the community population in
England'®. At the same period Thailand had less
than 0.01lnew COVID-19 per 10,000 cases'’.
The result of this study was collected during the
same period as UK data. Our finding revealed the
effective government measure in the infection

Table 2 Symptoms reported by blood donors control. This investigation, the seroprevalence of

(0.13%, 95%CI: 0.04-0.47) was reported while
the subsequent PCR was undetectable.

Reported symptoms n (%)
1461 (94.26%)

Asymptomatic

This number of COVID-19 total antibody

Symptomatic 5 (5’71%) test result of this investigation was lower than that

Z;V;r 1 (g'gz;) in a healthy blood donor from other researches

. tl. 12(((; 77;)) including Italy, Brazil, Netherland, Denmark, and
atigue . (1]

Myjl(;a 33 2.12%) Germany at 2.4-9.0,4.6-7.1,4.0,2.7, 1.7, 0.91%,

Cough 21 (1.35%) respectively!"*. In April 2020, Italy and Germany

Sore throats

22 (1.41%)

had the third and fifth highest COVID-19
infection rate of 32.4 and 18.6 new COVID-19

Runny nose 25 (1.61%)

Shortness of breath 2(0.13%) cases per 10,000 population, respectively !°. Our
Chest pain 4(0.26%) finding with low seroprevalence in healthy blood
Headache 31 (2.00%) donor was in lieu with Thailand low COVID-19
Nausea or vomit 2 (0.13%) case report.

Abdominal pain 6 (0.39%)

Diarrhea 7 (0.45%)
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Despite the high sensitivity of the Elecsys
Anti-SARS-CoV-2 immunoassay diagnostic
test, false-positive results should be taken into
consideration. However, the current finding
showed such a low infection rate and both patients
tested negative in RT-PCR. The effectiveness of
first year COVID-19 infection control measure of
the Thai Government which received a worldwide
acclaim should receive a clinical recognition.

From a sensitivity of 99.5% and a specificity
0f'99.8 of the assays, the positive predictive value
(PPV) of the tests in populations of 1, 5, 10, and
20% seroprevalence was 83.4, 96.3, 98.2, and
99.2%, respectively’.

Moreover, cross-reactivity for SARS-
CoV-2 Serological Assays with common cold
panel and other diseases such as autoimmune
condition was proposed?*-!.

The immunoassay test in the current study
could be cross-reactivity with cytomegalovirus
(CMV) and Epstein-Barr virus (EBV) which gave
the specificity of 99.5% (95% CI 98.6-99.9)". So
from this study the low prevalence might be from
the true number of infected COVID-19 cases or
false-positive results of the immunoassays.

The dynamics of the antibody response
to SARS-CoV-2 infection was varied among
the different studies”. In the early phase after
PCR-confirmed SARS-CoV-2 infection, the
sensitivity of immunoassay increased over
time. The sensitivity of the Elecsys Anti-SARS-
CoV-2 immunoassay reaches 99.5% (95% CI
97.0-100.0) at >14 days after PCR-confirmed
COVID-19 infection’.

However, the study of long-term antibody
response to COVID-19 infection was under
investigation in different periods after PCR-
confirmed COVID-19 infection. So false-negative
results should be taken into account.

Limitation of this study was incidence
report from a small area that was well controlled
of the COVID-19 pandemic.

Strength of this study was the first
seroprevalence survey in blood donors conducted
in Thailand to reflect the preliminary result of
seroprevalence of anti-Sar-CoV-2 antibodies in
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asymptomatic population before the COVID-19
vaccine has been developed and distributed.

In conclusion, the result implied that most
blood donors at ten months pandemic marking
remained uninfected and the implementation of
the government policy during first nine months of
the outbreak. The collaboration of the public and
the compliance of the people yielded slow spread
of the infection. On the other hand, the low rate of
seroprevalence or SAR-CoV-2 antibodies was far
from the level of herd immunity of 67% 2*> which
could prevent the burden of disease.

Even Thailand was the country that
successing in first rank of COVID-19 pandemic
control in the first wave. The importance of
vaccination and social distancing were the best
way to prevent a pandemic, morbidity and
mortality of a new outbreak shortly.

Conclusion

The seroprevalence rate of healthy blood
donor in Thailand during year 2020 was 0.13
precents.
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Intellectual outcome in children
with early treated congenital hypothyroidism

Pathikan Dissaneevate

Department of Pediatric, Hat Yai Hospital, Songkhla

Abstract

Background: Congenital hypothyroidism (CH) is one of the preventable causes of
intellectual disability. L-thyroxine is a drug of choice for CH treatment to preserve normal
brain development and function.

Objective: is to evaluate intellectual outcomes at preschool age in early treated CH.
Materials and methods: This retrospective chart review was conducted on 27 treated
children with CH identified by neonatal screening program in Thailand from 1998 to 2017.
The IQ test was performed at aged 6-8 years. Clinical data including sex, birth weight, age
at the initiation of L-thyroxine, level of Free T4 and TSH before treatment, initial dose of
L-thyroxine, type of CH, aged at 1Q test, full scale IQ, verbal IQ and performance IQ were
reviewed.

Results: Of 27 CH children, 7 patients were initially early treated with L-thyroxine before
aged 14 days and 20 patients were treated after aged 14 days. Initial free T4, TSH, weight
at treatment and initial dose of L-thyroxine were not different between early and late
treatment group. Mean full scale 1Q difference between 2 groups was statistic significantly
(p=0.01). However, there was no statistically significant difference in the mean of verbal
IQ and performance 1Q. Thyroid scan results show dyshormonogenesis (n=12), thyroid
agenesis/hypoplasia (n=5), and ectopic (n=10) Mean full scale IQ in dyshormonogenesis
group was more than thyroid agenesis/hypoplasia and ectopic thyroid group. We found that
timing at treatment and type of CH were independent factors significantly influencing the
intellectual outcome (full 1Q score>90). (p=0.01)

Conclusion: Children with CH treated early after newborn screening within 14 days have
better IQ score compare to CH treated after 14 days. Timing of treatment and type of CH
have a role in neurodevelopment and intellectual outcome in CH children.

Introduction

Congenital hypothyroidism (CH) is one
of the most treatable endocrine diseases of
childhood. The incidence of CH worldwide is
approximately 1:2,000 to 1:7,000 live births.'!°
Failure to detect CH before the age of 3 months
results in a high incidence of mental retardation.
Thailand has introduced neonatal thyroid
screening program since 1990. Early on, thyroid
screening was conducted only in the University
hospital. Furthermore, the ministry of public
health has had a pilot study in neonatal thyroid

304 1gmis aailiamd

and phenylketonuria screening program in the
Northern, North-eastern and Southern parts of
Thailand. Hat Yai Hospital, that is a 640-bed
hospital under the control of the Ministry of Public
Health in the Southern part of Thailand, has been
established neonatal screening for congenital
hypothyroidism and phenylketonuria program
since 1998.

Treatment with thyroid hormone
(L-thyroxine) in CH has been established
worldwide to prevent mental retardation. Not
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only early CH detection but also appropriate
thyroid hormone dosage is very important to
preserve normal brain development and function.
Several studies shows some factors affect the
intellectual outcome in CH such as high dose
of L-thyroxine treatment, duration of TSH level
normalization and initial time of L-thyroxine
starting.'''? Although, high dose of L-thyroxine
may increase the risk of craniosynostosis and
neurological symptoms, there was no effect on
cognitive outcome at 11 years of age.'*!*

In this retrospective chart review study, we
have evaluated intellectual outcomes at preschool
age in CH after treating with L-thyroxine and
several factors affecting IQ score.

Materials and methods

From 1998 to 2017, 77,243 neonates
born at Hat Yai hospital were screened for CH.
Infants with elevated TSH level of greater than
25 mIU/mL were recalled for evaluated serum
free T4 and TSH level. If free T4<1.96 (ng/dL)
and TSH>25 mIU/mL, it was newly diagnose of
CH by pediatric endocrinologist. All children
diagnosis as having CH immediately have started
oral L-thyroxine and follow up free T4 and TSH
including clinical evaluation with examination
every 2-3 months. Thyroid scan and uptake were
performed in affected infant after treatment at
aged 3 years. The results are classified to normal/
dyshormonogenesis, thyroid agenesis/ hypoplasia
or ectopic thyroid. Thai Wechsler Intelligence
Scale for children (T-WISC) was done at aged
6-8 years in CH children. Full scale intelligence
quotient (FIQ), verbal IQ (VIQ) and performance
IQ (PIQ) were described. Full scale 1Q was
classified as follows: <69 is extremely low, 70-
79 is borderline, 80-89 is low average, 90-109
is average, 110-119 is high average, 120-129 is
superior and >130 is very superior'.
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Clinical data collections are sex, birth
weight, aged at received L-thyroxine, initial
Free T4 and TSH before treatment, initial dose
of L-thyroxine (mg/kg/d), type of CH, age at IQ
test, full scale 1Q, verbal 1Q and performance IQ.
We follow up at least 6-8 years each child.

Children at increased risk of developmental
problems for example preterm infant, birth asphyxia,
congenital malformation and chromosome
abnormalities, central hypothyroidism were
excluded from this study. The ethical approval
of this research was given by the research ethics
committee of Hatyai hospital. Statistical analysis:
Descriptive data summarized as means+standard
deviation (SD). Unpaired Student’s t-test was
performed for 2 groups with normal distribution
including weight at treatment, initial dose of
L-thyroxine, age at 1Q test (yr), full scale IQ,
verbal IQ and performance 1Q. Factors influence
intellectual outcome (full IQ score>90) by logistic
regression analysis using STATA 13.0.

Results

Of 34 children with CH diagnose by
neonatal screening, 27 who underwent IQ testing
were included in this study, 17 (62.96%) were
female and 10 (37.04%) were male. Mean weight
at treatment was 3.75+0.35 kg. (3.20-4.33).
Treatment with L-thyroxine was started after a
mean of 28.9+37.3 days (7-180) at a mean initial
dose of 9.2+1.8 mg/kg/d. Thyroid scan results
showed 12 were dyshormonogenesis, 5 were
thyroid agenesis/hypoplasia and 10 were ectopic
thyroid gland. T-WISC for intellectual outcome
was performed in 27 children at a mean age of
6.3+0.6 years (6-8). The mean IQ score was
85.7+14.2(58-112); the mean VIQ score was
81.7+14.3(54-108) and the mean PIQ score was
92.9+13.9(65-120). (Table 1)
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Table 1 demographic and clinical data in patients
with congenital hypothyroidism

R Total Female Male
Variable

(n=27) (n=17) (n=10)
Birth weight (g) 3.06+0.19 3.09+0.20  3.04+0.19
Age at treatment (day) 28.9+37.3 25.5+25.1  35.4+54.8
Pretreatment Free T4 (ng/dL) 0.49+0.36 0.56+0.43 0.37+0.17
Pretreatment TSH (uIU/mL) 89.02+40.26  89.9+44.8  87.54+33.3
Weight at treatment (kg) 3.75+0.35 3.82+0.31 3.65+0.44

Initial dose of L-thyroxine (ng/kg/d) 9.2+1.8 9.29+2.06  9.124+1.75
Type of congenital hypothyroidism

1. dyshormonogenesis 12 6 6

2. thyroid agenesis/ hypoplasia 5 3 2

3. ectopic 10 8 2
Aged at 1Q test (yr) 6.3+0.6 6.2+0.3 6.4+0.7
Full scale IQ 85.7+142  83.4+11.6  89.6+17.7
Verbal I1Q 81.74143  80.0£12.3  84.7+17.5
Performance 1Q 92.9+13.9 89.6+11.2 98.6+16.8

An IQ score above average was measured in
11 patients (90-112); 15 patients had an 1Q score
below 90 (70-86). (Table 2) Three had intellectual
disability (defined as IQ<70) because of delayed
CH detection. They has diagnosed as having
CH at 1, 3, 6 month of age. Two moved on to
other provinces, one had false negative neonatal
screening. Type of CH was one agenesis and two
ectopic thyroids.

Table 2 Full scale 1Q in treated congenital

hypothyroidism
Full Scale 1Q Number (%)
<69 (extremely low) 3(11.1)
70-79 (borderline) 5(18.5)
80-89 (low average) 8(29.6)
90-109 (average) 10 (37.1)
110-119 (high average) 1(3.7)

Of 27 children, 7 patients were initial
early treated before aged 14 days and 20 patients
were treated after aged 14 days. Initial free T4,
TSH, weight at treatment and initial dose of
L-thyroxine were not difference between early
and late treatment group. Mean full scale IQ was
statistic significantly different between 2 groups
(p=0.01). However, there was no statistically
significant difference in the mean of verbal 1Q
and performance 1Q. (Table 3)

306 vUgmis aaiiamg

Table 3 Comparison of intellectual outcomes in
congenital hypothyroidism in early and
late treatment group

Early treatment
(start
L-thyroxine

Late treatment
(start

Variable L-thyroxine p-value

before aged
after aged 14
14 day)
day) (n=20)
(n=7)
Pretreatment Free T4 (ng/dL) 0.56+0.62 0.46+0.24 0.58

Pretreatment TSH (uIU/mL) 104.29+44.32  143.684£209.65  0.68

Weight at treatment (kg) 3.70+0.47 3.90+0.28 0.33
Initial dose of L-thyroxine (png/kg/d) 10 9.22+1.84 0.40
Age at 1Q test (yr) 6.4140.77 6.30+0.56 0.68
Full scale IQ 99.82+10.81 80.75+11.83 0.01
Verbal 1Q 90.66+8.08 84.66+4.61 0.32
Performance 1Q 96.66+8.08 97.33+7.51 0.93

Further analysis of etiology was determined
by thyroid scan: normal or dyshormonogenesis
(n=12), thyroid agenesis/hypoplasia (n=5), and
ectopic thyroid (n=10) Mean full scale 1Q in
dyshormonogenesis group was more than thyroid
agenesis/hypoplasia and ectopic group. (Table 4)

Table 4 1Q test in congenital hypothyroidism by
etiology (thyroid scan)

N Thyroid agenesis/ Ectopic

Type of ¢ al  Dyshor

5!

hypothyroidism (n=12) hypoplasia thyroid
(n=5) (n=10)

Full scale 1Q 96.9+9.4 76.0+12.5 77.14£10.2
(mean+SD, min-max) (86-112) (62-92) (58-86)

Verbal IQ 92.349.3 74.0+16.9 72.9+10.2
(82-108) (58-98) (54-82)

Performance 1Q 104.5+9.7 82.2+7.5( 84.5+10.2
(92-120) 75-93) (65-93)

Age at treatment and type of CH were
influence intellectual outcome (full IQ score>90)
by statistical significantly. (p=0.01, p=0.01)
(Table 5)
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Table 5 Factors influence intellectual outcome

(full IQ score>90)

Intellectual outcome OR 95% CI p-value
Sex 3.6 0.69 — 18.55 0.12
Age at treatment 17.9 1.7-118.1 0.01
Type of CH 70 55-88.2 0.01

Discussion

TSH screening for congenital
hypothyroidism, using dried blood spot at the age
of 2 days or older, is performed in accordance with
the guideline for neonatal hypothyroid screening.
The coverage rate of TSH screening is nearly
100% at Hat Yai hospital. The incidence of CH
at Hat Yai hospital is 1:3,678 live-births. (data
not publish) Problems that were found with the
neonatal screening were loss to follow up, lack
of knowledge, system error and funding. Our
study suggested that whether the children with
CH had normal or impaired neurodevelopment
outcome depends on many factors. Of 27 patients,
11(40.8%) has normal full scale 1Q (>90) while
16(59.3%) has IQ score below average. Three had
intellectual disability (defined as IQ<69) because
of delayed CH detection at 1, 3 and 6 month of
age. The cause of delayed in diagnosis were
migration and false negative neonatal screening
at a few days of life. Rahmani et al'® found none
of'the treated CH children at first weeks after birth
had IQ <70 at 6 years of age. Early detection and
initial L-thyroxine started were very important.
Children with CH have improvement in IQ after
timely detection and treatment. They suggested
start L-thyroxine within 7 days after birth to
prevent intellectual deficit.

Our results showed that the timing of initial
treatment significantly influenced full 1Q score
leading to intellectual outcome. Seven CH patients
who had started with oral L-thyroxine before the
age of 14 days have normal full scale 1Q (>90) at
aged 6-8 years. Although, the results indicated
lower mean IQ scores of CH in late treatment
group (start L-thyroxine after aged 14 days), the
success rate of CH detection and treatment at
first to second weeks after birth is high because
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mean IQ scores of all cases at aged 6-8 years were
within normal range. Verbal 1Q and performance
IQ scores between early and late treated groups
were not significantly different similar to previous
study'*">. Seo, et al'* reported IQ scores of 5 to
7 year old children with early treated CH were
also within normal range, regardless of etiology,
thyroid function, initial dose of L-thyroxine and
age at start of treatment.

Some studies indicate that several factors
such as the severity of CH at diagnosis (defined
by initial L-thyroxine at the moment of diagnosis
and by skeletal maturation), poor compliance
to replacement therapy during follow up might
affect intellectual outcome's. In this study, we
showed that the type of CH (dyshormonogenesis
or thyroid agenesis/hypoplasia and ectopic
thyroid) is a main risk factor in 1Q deficit. These
are consistent with many previous studies'*-!’.
Regarding the factors influencing intellectual
outcome (full IQ score>90), univariate analyses
showed a significant difference in age of treatment
and type of CH and multivariate regression
analysis can’t be performed due to small number
of data. Nevertheless, in this study we identify
independent factors (age of treatment and type
of CH) associated with full IQ score>90. Rovet!”
showed that children with CH (dysgenetic gland)
treated early in life may have reduced IQ compare
to CH (dyshormonogenesis). However, some
study showed none of the factors influencing
neurodevelopment and intellectual outcome in
preschool age CH children'. We suggested early
diagnosis and treatment with appropriate dose of
L-thyroxine in CH children to improve intellectual
outcome. Although, type of CH may effects
intellectual outcome at preschool aged.

Summary

Early treating with L-thyroxine within 14
days of age provides better IQ score compare
to late treatment (after 14 days of age). Early
diagnosis and treatment of CH with L-thyroxine
as well as patients’ compliance can prevent deficit
in neurodevelopment and improve intellectual
outcome in CH children.

307



References

1.

308

Rosenthal M, Addison GM, Price DA.
Congenital hypothyroidism: increased
incidence in Asian families. Arch Dis Child.
1988;63:790-3.

Sukthomya V, Sukthomya C, Silaparasamee
S, Denyookta D, Kunsakawin S. Neonatal
screening for hypothyroidism in southern
Thailand. Thai J Radiol 1986;23:73-9.
Mahachoklertwattana P, Phuapradit W,
Siripoonya P, Charoenpol O, Thuvasethakul
P, Rajatanavin R. Five-year thyrotropin
screening for congenital hypothyroidism in
Ramathibodi Hospital. ] Med Assoc Thai
1999;82(Suppl 1):s27-32.

Wasant P, Liammongkolkul S, Srisawat
C. Neonatal screening for congenital
hypothyroidism and phenylketonuria
at Siriraj Hospital, Mahidol University,
Bangkok, Thailand — a pilot study. Southeast
Asian J Trop Med Public Health
1999;30(Suppl 2):33-7.
Thaithumyanon P, Srivuthana S,
Poshyachinda M. Neonatal screening for
hypothyroidism at a university hospital in
Thailand. Southeast Asian J Trop Med Public
Health 1999;30(Suppl 2):25-7.
Ratrisawadi V, Horpaopan S, Chotigeat U, et
al. Neonatal screening program in Rajavithi
Hospital, Thailand. Southeast Asian J Trop
Med Public Health 1999;30(Suppl 2):28-32.
Churesigaew S, Ratrisawasdi S,
Thaeramanophab S. Thyrotropin screening
for congenital hypothyroidism in Queen
Sirikit National Institute of Child Health,
Thailand (during year 1995-2000). J Med
Assoc Thai 2002;85:782-8.

Panamonta O, Tuksapun S, Kiatchoosakun
P, Jirapradittha J, Kirdpon W, Loapaiboon
M. Neonatal screening for congenital
hypothyroidism in Khon Kaen University
Hospital, for the first three years, a preliminary
report. J Med Assoc Thai 2003;86:932-7.

a a A o
pms aaiianeg

9.

10.

11.

12.

13.

15.

16.

17.

Charoensiriwatana V, Janejai N, Boonwanich
W, Krasao P, Chaisomchit S, Waiyasilp S.
Neonatal screening program in Thailand.
Southeast Asian J Trop Med Public Health
2003;34(Suppl 3): 94-100.

Somchit Jaruratanasirikul, Jutarat Piriyaphan,
Tansit Saengkaew, Waricha Janjindamai
and Hutcha Sriplung The etiologies and
incidences of congenital hypothyroidism
before and after neonatal TSH screening
program implementation: a study in southern
Thailand. J Pediatr Endocrinol Metab 2018;
31: 609-17.

Rovert JF. The role of thyroid hormones for
brain development and cognitive function.
Endocr Dev 2014;26:26-43.

Kreisner E, Schermann L, Camargo-Neto
E, et al. Predictors of intellectual outcome
in a cohort of Brazillian children with
congenital hypothyroidism. Clin Endocrinol
2004;60:250-5.

Boileau P, Bain P, Rives S, Toublanc JE.
Earlier onset of treatment or increment in LT4
dose in screened congenital hypothyroidism:
which as the more important factor for IQ at
7 years? Horm Res 2004;61:228-33.

. Seo MK, Yoon JS, So CH, Lee HS, Hwang

JS. Intellectual development in preschool
children with early treated congenital
hypothyroidism. Ann Pediatr Endocrinol
Metab 2017;22:102-7.

Salerno M, Militerni R, Maio SD, Bravaccio
C, Gasparini N, Tenore A. intellectual
outcome at 12 years of age in congenital
hypothyroidism. Eur J Endocrinol
1999;141:105-10.

Rahmani K, Yarahmadi S, Etemad K, et
al. Intelligence quotient at the age of six
years of Iranian children with congenital
hypothyroidism. Indian Pediatr 2018;55:121-4.
Rovet J. Children with congenital
hypothyroidism and their siblings: do they
really differ? Pediatrics 2005;115:e52-7.

NSANINPNINFMEAT AAINN-51UIAN 2565



waawsmwami‘lmmﬂumn
‘ﬁlmumssnmmumﬁn
Tué’aﬂ’ﬂquﬂ"nzw's'aalmsauﬁaa%‘[uultsiﬁﬂvﬁm

a a A <
Ums Aatinng

w |}
YN
I 4 o 1 o a I & A ] a
aniluan: m’amm"lmaﬂﬂaashlmmmmmﬂummqwummmmﬂamummwmi
a [ Y o Y o o { a
nadaily) MITnEIAE L-thyroxine @1uninin nanosliwauimstazmsnianuilng
[ Jd A = A o Y s & 1o a Ay Yo w
Jagilszaen: toAnywavesaddygrlugievialnsesases luuuaduianlasumssnu
F2ELUIN MY INOUTBITON
(Y] as = Y [V =1 Y A 4 " 1o A
Jaquazdtms: MIAnyLUgeuRdININNYIHITougieninznInsosages luuuatuiia
314U 27 519 NN 1U5UATUNITATINAANTBIIUNITALSANATENIN W.A.2541 - W.A. 2560
Ay Yo o a ~ ~ Y A b4 3’ @
nlasumsasnszauneadilya (1Q test) N1y 6-8 1 veyanAnyszneUAIY el 1IN
a { A Y [ 1 [ { A o
u3Mna 819NN 11e1 L-thyroxine 3@ Free T4 iag TSH NOUSNH1 YUIA8T L-thyroxine NTNTNHI
a s 7 1o a { v
FUAUDIN1IZUAINT00ATDT IUULAT LA DIgUNLNNTIV IQ test WA IQ test UTZNOUAY full scale
1Q, verbal 1Q 18& performance 1Q
= PR 4 o 1 o a 1 Yo o 9
wamsAnl: Jirenzalnsesages lwuuasuia 27 519 WU 7 11elasunsineiaie
1 @ Yo @ v { 1 @ ]
L-thyroxine NoU1g 14 11 20 5191A5UMITNBIAY L-thyroxine N0 14 U 5201 free
Y v v '
T4, TSH Mviinusizi3uiny1 vunen L-thyroxine NGNInliLanA19nusznIN 2 ngu Aundae
AZLUY full IQ TALANANAUTE NI 2 NgNadTited1AYNIeaDa (p=0.01) ualinuaNuLANAI
Y
VD verbal 1Q Uag performance 1Q VDIN 2 QU WA thyroid scan WU dyshormonogenesis 12 318
agenems/hypoplasm 5318 ectopic 10 518 mmaﬂﬂwuuu full IQ Gl,l.!ﬂmJ dyshormonogenesis Qﬂiﬂﬂall
findo ﬂ”lﬁﬂﬂ‘lsH“LJW‘UTl mamsﬂwma*amg1!,1,a°'615ummmawmm"lmeﬂﬂ 905 IulNadeWALING
nadailyand (full 1Q score=90) 081N BAIAYNINADA (p=0.01)
P 3 Aa 4 o~ 1o A Yo [ ' o A [
agi: gihodniiinnznalnsesages lvunaiuialasumssneneuely 14 Ju nuniimszau
a a A ~ ~ @ v oAy Yo o 1% o ~Aq ¥ [
aatlynnlnadonSeuieununquitlasumssnuivdseny 14 Tu szeznailimsinuinay
a 14 o* 10 a o o 1 o a Y
FIAYDIN1IZIIA INT00AF0S InuuatlaliunumdAyaeRaMInaailygvedte

NQUINUANITIY¥ATTY T3anennanialng avvar 90110

o & a & Ay Yo o )

waansnnaailygluanilasun1ssnyiaauausn 309
Py ' P 1o A

Tugihenrzwsedlnsesdses uuuanuia



a Jd ¥ %
HNUTAURUD

Quality of Life of Children
with Attention Deficit/Hyperactivity Disorder

Nanwadee Prombungkird, Sarinna Aruncharoen, Sirinya Thepharak

*Department of Pediatrics, Bhumibol Adulyadaj hospital, Bangkok, Thailand

Background: Attention-deficit/hyperactivity disorder (ADHD) is one of the most common
chronic mental illnesses in childhood and adolescence. There are many impacts of ADHD
on children in several domain of quality of life (QoL).

Objective: To determine the QoL of children with ADHD aged 6-15 years.

Materials and Methods: A descriptive cross-sectional study was conducted at Bhumibol
Adulyadej Hospital (BAH) between July 2019 and December 2021. Children aged
6-15 years with ADHD were recruited from the child development clinic. The child’s parent
completed a demographic questionnaire, Thai version of the Pediatric Quality of Life
Inventory™ 4.0 Core Scales (PedsQL): parent-proxy report. The Parenting Stress
Index-Short Form (PSI-SF) were also measured. Data of ADHD treatment and
comorbidities were collected from medical records.

Results: One hundred and ten children were enrolled. The mean PedsQL score of children
with ADHD was 64.9 + 13.02. The physical health summary score was higher than the
psychosocial health summary score. Children with no comorbidity and behavioral treatment
had higher PedsQL score when compared to those with comorbidity as well as both medical
and behavioral treatments. Also, there was higher PedsQL score in children whose parents
living with a partner or not having physical health conditions. Moreover, a statically
significant negative relationship was noted between level of parenting stress and child’s
PedsQL score (»r =-0.541, p<0.001).

Conclusion: Children with ADHD have worse psychological rather than physical domain
QoL, with the poorest QoL in school functioning. Parental stress was negatively correlated
with quality of life in ADHD children. Holistic assessment and care for ADHD children
and their families may result in a better quality of life for these pediatric patients.
Keywords: Quality of life, Attention-deficit/hyperactivity disorder

Introduction
Attention-deficit/hyperactivity disorder
(ADHD) is one of the most common chronic
mental illnesses in childhood and adolescence. It
is characterized by inappropriate hyperactivity,
impulsivity, and inattention development V.
The epidemiological prevalence of ADHD is
5.3% worldwide® and 8.1% in Thailand®¥.
Children with ADHD are more likely to have
poor concentration, high levels of activity,
impulsiveness, poor intensity behavioural
advice, and greater risk for longer term negative
outcomes®. In previous studies, it was suggested
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that a significant symptom of disorders could
continue in 30—60% of affected individuals into
adulthood.®"

World Health Organization (WHO) defines
quality of life (QoL) as an individual’s perception
of life in the context of culture and value systems
in which they live and in relation to their goals,
expectations, standards, and concerns ®. QoL is
overall the assessment of one’s life which can be
measured by several sub-dimensions (physical
and psychosocial domains). It is a broad, complex,
multidimensional concept, covering both physical
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and mental health issues, as well as level of
thoughts, relationships, beliefs, and relationships
with the environment. Meanwhile, health is a
state of complete physical health. Therefore, the
QoL is a measurement of health outcome with
an assessment of diseases and treatment from the
perspectives of patients or caregivers.

The general questionnaires for children
QoL measurement in Thailand currently include:
Thai version of the Pediatric Quality of Life
Inventory™ 4.0 Core Scales (PedsQL) and
Thai Quality of Life in Children (TQOLC).
Besides, there are QoL questionnaires for specific
diseases, including the Pediatric Quality of Life
Inventory™ Cerebral Palsy Module (PedsQL™
Cerebral Palsy Module) and the Pediatric Asthma
Quality of Life Questionnaire (PAQLQ). In this
study, Thai version of the Pediatric Quality of
Life Inventory™ 4.0 Core Scales (PedsQL) was
applied for health-related quality of life (HRQoL)
measurement in children with ADHD.

In a previous report by Pongwilairat K© in
Chiangmai, there was an assessment of HRQoL
between school-age children with ADHD and
those without physical or mental disorders. The
results showed that children with ADHD and their
parents had a significantly lower QoL score than
the controls and their parents.

Bhumibol Adulyadaj Hospital is a large
tertiary hospital in north Bangkok and a pediatric
care center for a large number of children with
developmental disorders and other chronic
diseases. However, there is a lack of data on
the QoL assessment, especially in pediatric
patients with ADHD. Thus, this study aims to
determine the QoL of children with ADHD for
the improvement of HRQoL towards a future
comprehensive holistic ADHD child care center.

Materials and Methods

The present study protocol was approved by
the Bhumibol Adulyadaj Hospital (BAH) Ethics
Committee (IRB no.44/63). All children with
ADHD and their parents received information of
the study and thoroughly understood the study
protocol. Their written informed consents were
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also obtained. Due to COVID-19 pandemic, the
study information was explained by the researcher
via telephone. Electronic documentation of study
information, consent, and questionnaires were
sent to parents, using mobile phone application.

A descriptive cross-sectional study was
conducted between July 2019 and December
2021 in the child development clinic at Bhumibol
Adulyadaj Hospital. Participants were children
aged 6-15 years with ADHD diagnosed by
developmental and behavioral pediatricians
according to the Diagnostic and Statistical Manual
5% edition (DSM-V) diagnostic criteria (%,

The Thai version of the Pediatric Quality
of Life Inventory™ 4.0 Core Scales (PedsQL)
was used for assessment of child’s QoL, with
Cronbach’s alpha coefficient 0.88'). The parent-
proxy report version of the PedsQL for young
children (ages 5-7), children (ages 8-12), and teens
(ages 13-18) were applied in the present study. The
questionnaire consisted of 23 items, addressing in
4 dimensions (physical, emotional, social and
school functioning). The sum of subscale scores
was used for calculation of a mean total score.
Psychosocial health summary scores comprised
emotional, social, and school functioning subscale
items. The physical functioning subscale items
were included in physical health summary scores.
The higher scores indicated better QoL.

The Parenting Stress Index-Short Form
(PSI-SF), a self-report questionnaire, was
utilized to assess magnitude of parental stress
in the parent-child system. The PSI-SF was
a 36-item, self-report measurement with 3
subscales: Parental Distress (PD), Parent-Child
Dysfunctional Interaction (PCDI), and Difficult
Child (DC). The Thai version of the PSI-SF was
validated with Cronbach’s alpha coefficient of
0.904). Parent with total stress scale score of
86 or above was considered to have clinically
significant levels of stress !9

There were 113 participants during the
study period. Three participants were excluded.
Thus, total number of sample size in this study
was 110 cases.
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Assessed for eligibility (n=113)
I Excluded (n=3)

v = Unable to contact (n=1)

Enrollment (a=110) = Declined to participate (n=2)

Table 1. Demographic characteristics of children
with ADHD and parents

l

Data collection

= Demographic questionnaire

= The Thai version of the Pediatric Quality of Life
Inventory™! 4.0 Core Scales (PedsQL): parent report

= The Parenting Stress Index-Short Form (PSI-SF)

l

Data analysis (n = 110)

Figure 1 Flow diagram of participants’ progress

through phases of the present study

Statistical data analysis

Continuous variable was calculated and
presented as mean and standard deviation using
SPSS version 26 (IBM SPSS Statistics 26.0)
for statistical analysis. A p-value of < 0.05 was
considered statistical significant.

Results

One hundred and ten children with ADHD
participated in this study. Child’s parent completed
all questionnaires. Demographic information of
children with ADHD and their parents were
shown in Table 1. The average age of children
with ADHD was 9.9 years, mostly boys (91.8%),
and 83.6% of them were currently at primary
school level. The average age of parents was 43.8
years, and 80% of them were father or mother.
Half of the parents had bachelor’s degree (55.5%).
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Characteristics n (%)

Children with ADHD (n=110)

Age (years, months), mean + SD* 99+22

Male gender 101 (91.8)

Education

¢ Kindergarten 2 (1.8)

* Primary School 92 (83.6)

» High school 16 (14.5)
Parents (n=110)

Age (years, months), mean + SD 43.8+9.6

Relationship to child

* Father or mother 88 (80.0)

» Others 22 (20.0)

Education

¢ Less than Bachelor’s degree 49 (44.5)

* Bachelor’s degree or above 61 (55.5)

*SD = Standard deviation

The PedsQL scores were shown in Table
2. Mean total PedsQL score was 64.90 + 13.02.
The psychosocial health summary scores were
markedly lower than the physical health summary
scores (59.19 + 19.16 and 76.29 = 19.10,
respectively).

Table 2 PedsQL scores of children with ADHD

(n=110)

Scale Mean + SD*
Total score 64.90 = 13.02
Physical h§alth summary score 76.29 + 19.10

* Physical Functioning
Psychosocial health summary score 59.19+19.16
* Emotional Functioning 62.64 £16.76
 Social Functioning 63.34 +23.28
* School Functioning 51.59+17.44

*Standard deviation

One fourth of children with ADHD were
diagnosed with comorbidity and had lower
PedsQL score than those without comorbidity.
Children with ADHD diagnosed with learning
disorders had higher PedsQL score than those
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with intellectual disability, autism, and aggressive
behaviors (65.74 £ 14.79, 51.45+2.26, 60.25 +
9.50 and 63.45+12.40, respectively).

All children with ADHD received behavioral
treatment. One-fourth of them received both
behavioral and medical treatment. The PedsQL
score of children with only behavioral treatment
was higher than those with both behavioral and
medical treatments. Children with ADHD whose
parents lived with a partner, no physical health
conditions, had a higher PedsQL score than those
whose parents had these problems.

Table 3 Children and parental factors and

PedsQL scores
Total PedsQL
n (%) score
(Mean = SD¥)
Children with ADHD (n=110)
Comorbidity
* No comorbidity 89 (80.9) 65.71+13.14
* >1 comorbidity 21(19.1)  60.22+9.73
Treatment
» Behavioral treatment 27 (24.5) 65.53+£15.32
¢ Behavioral and medical treatment 83 (75.5)  64.77 £ 12.27
Parents (n=110)
Marital status
* Living with partner 78(70.9) 65.88+12.16
» Separated, divorced, widowed 32(29.1)  62.7+14.86
Physical health problem
* No 71(71.8)  65.64+12.79
* Yes 31(28.2) 63.22+13.62
Mental health problem
* No 108 (98.2) 64.89 +13.04
* Yes 2(1.8)  68.58+15.37

*Standard deviation

There was a statically significant negative
relationship between magnitude of parenting
stress and child’s PedsQL score (r = -0.541,
p <0.001). (Table 4)
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Table 4. Parenting stress and total PedsQL
score (n=110)

Total PedsQL score

0, )
Level of stress n (%) (Mean + SD) p-value
Clinically 67(60.9)  60.34= 11.46
significant stress** <0.001
- r=-0.541
Not clinically 43(39.1) 7226+ 12.24 ( )

significant stress

*Standard deviation,

**Clinically significant stress = Total stress scale scores of 86 or above

Discussion

There are different domains in PedsQL
scores, which corresponds to other previous
studies. A study by Pongwilairat K in Chiangmai
yielded children with similar demographics but
different characteristics of report. In this study,
the parental report version was applied because
we included young children and those with
comorbidity which may prevent self-reporting
accuracy. In meta-analysis study, there were nine
studies which compared the HRQoL between
children or adolescents with ADHD and those
with typical development, using both child self-
reports and parent proxy-reports PedsQL™. No
significant difference of overall HRQOL was
reported between parent-ratings and child-ratings 4.

In previous studies of Pongwilairat K,
Kandemir et al."®, and Limbers CA et al.(®
to determine QoL in children with ADHD by
using PedQL, the findings demonstrated worse
psychological than physical QoL, as well as
psychologically worse QoL in school functioning
rather than social and emotional functioning,
compatible to our study.

Nonetheless, children with ADHD are
more likely to have school difficulties, disruptive
behaviors, and negative interactions with their
peers, teachers, and parents, but rarely with
physical problems, resulting in a high PedsQL
score in physical functioning. Thus, there should
be a concern for QoL improvement in ADHD as
an important holistic care.
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In our study, children with ADHD and
comorbidities had a lower PedsQL score than those
without comorbidities. Likewise, Danckaerts M
Marija et al.'” found that children with ADHD
and comorbidities experienced higher rates of
peer problems and poorer QoL than those with
ADHD alone. Episodes of anger and aggression
was reported in children and likely to contribute to
psychosocial stress and low QoL. The presence of
comorbidities is significant because it complicates
the diagnostic process and affects the course,
prognosis, and therapeutic processes. Assessment
and support in comorbid disorders are often as
important as the assessment and treatment of
ADHD symptoms. In this study, children with
ADHD and learning disorder had better QoL
than those with other comorbid conditions.
This possibly may be due to ongoing clinical
surveillance and screening of learning disorder in
children with ADHD. Also, treatment is provided
with comprehensive educational interventions
for children and coordination of care between
families and schools.

In this study, treatment in behavioral
intervention group had higher PedsQL score than
that with medication and behavioral intervention
group. This may be because children with only
behavior treatment were likely to have less severe
symptoms. However, this study did not assess the
severity of ADHD symptoms, which may provide
more definitive information in a future study.

In the parental factors, parents living
together, without physical health problems had
higher PedsQL score than those with problems
of familial structure or physical health conditions.
Thus, parents and family should be the most
important for caring children with ADHD.
Danckaerts M. et al.!? reported that familial
factors such as a parent with a physical or
mental health problems could be significantly
associated with a poorer QoL. Therefore, they
should be ready both physically and mentally
to help children control themselves with better
adjustment.

In this study, the significant parenting
stress group demonstrated a significantly lower
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PedsQL score than the non-significant parenting
stress group. Nuri et al."® reported that parents
who rated their child’s lower QoL had a higher
perceived stress score. Parenting stress was a
unique predictor of child QoL from parent proxy
rated. Therefore, parenting stress should be
assessed with interventions to promote positive
parenting practice in parents of children with
ADHD, which may have a positive impact
on good children’s outcomes. Interventions
that target parenting stress may contribute to
improvements in the child’s QoL.!"”

Conclusion

Children with ADHD have worse
psychological rather than physical domain QoL,
with the poorest QoL in school functioning.
Parental stress was negatively correlated with
quality of life in ADHD children. Holistic
assessment and care for ADHD children and their
families may result in a better quality of life for
these pediatric patients.

Limitation

Limitations of the current study was on
clinical samples from one clinical setting. So, its
generalization could not be guaranteed. However,
to the best of authors’ knowledge, this was the first
study with assessment of QoL in children with
ADHD in Bhumibol Adulyadej Hospital.
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The assessment of ultrasound confirmation of
umbilical venous catheter positioning by

thoracoabdominal x-ray in newborns

Chalisa Thamkittikun, Vasita Jirasakuldech, Rattawanlop Somanundana,
Chanunporn Leekumnerdthai

' Department of Pediatrics, Bhumibol Adulyadej Hospital, The directorate
of The Medical Services, The Royal Thai Air Force, Bangkok, Thailand
*Pediatric Neonatologist Division, Department of Pediatrics, Bhumibol Adulyadej Hospital,
The Directorate of The Medical Services, The Royal Thai Air Force, Bangkok, Thailand

Background: Umbilical venous catheter (UVC) is the most common and convenient method
of central venous access in sick newborn infants. Thoracoabdominal x-ray (TAX) is the
most widely used method to confirm UVC position. However, serious complications could
be found despite the correct position as seen on TAX, supported that TAX only might not
be adequate to evaluate UVC tip position.

Nowadays, the availability of bedside ultrasound allowed its place in many NICUs and
the recent studies had evaluated the superior role of ultrasound in UVC positioning in
comparison to the gold standard TAX
Objective: To evaluate the ultrasound confirmation of umbilical venous catheter positioning
by thoracoabdominal x-ray in newborns
Method: A single-center-based retrospective study. Patients are all neonates admitted in
NICU, Bhumibol Adulyadej Hospital who require umbilical venous catheter insertion during
November 2019 to September 2021. All UVC insertions were evaluated the position both
by thoracoabdominal x-ray (TAX) and ultrasound. The correct UVC tip position was at
IVC-RA junction determined by ultrasound.The protocol was approved by the ethic review
committee.

Results: The estimated correct UVC tip position in [IVC-RA junction by using ultrasound
confirmation was 22 from 74 catheter insertions (29.7%), T8 level had the highest rate of
correct position (13.5%) and the other incorrect positions were the most common at RA
(51.3%). In addition, the result of < 1500 and >1500 g birth weight newborns were similar
which was the percentage of incorrect UVC positioning at 70.5 and 70% respectively with
no statistically significance.

Conclusion: This study supported that the use of TAX alone was not adequate in determining
the proper position of UVC tip in neonates. Regardless of the birth weight. The use of
ultrasound assisted clinicians in the proper placement of the UVC tips by providing
appropriate visual anatomical detail in the image.

Keywords: umbilical venous catheter, UVC, newborn infants
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Introduction

The sick newborn infants, especially
preterm infants, usually required central venous
access to administer intravenous (IV) medication,
TPN and fluid during neonatal resuscitation in
neonatal intensive care unit (NICU). Umbilical
venous catheter (UVC) is the most common and
convenient method which is done by inserting the
catheter through umbilical vein then entering the
newborn’s inferior vena cava (IVC) via the venous
portal system and the ductus venosus (DV)'

The ideal position of UVC'’s tip calculated
by Shuka’s formula or Dunn’s method (shoulder-
umbilicus length)*is the junction of inferior
vena cava (IVC) and the right atrium (RA).
Malposition of UVC was reported to cause
various complications in newborns, namely
pericardial effusion, pleural effusion, cardiac
arrhythmia, thrombosis, diffuse liver injury and
portal hypertension?.

After the UVC insertion, a thoraco-
abdominal x-ray (TAX) is the most common and
widely used method to confirm UVC position.
However, serious complications could be found
despite the correct position as seen on TAX.
Studies had been found that TAX alone could not
evaluate UVC'’s tip accurately.

Ultrasound had been used to identify the
position of UVC since 1982 with a better accuracy
than TAX*. Nowadays, the availability of bedside
ultrasound allowed its place in many NICUs. The
use of bedside ultrasound in BAH NICU and its
use to assist the correct placement of UVC with
TAX was introduced to BAH prior to 2019. More
recent studies had evaluated the role of ultrasound
in UVC positioning in comparison to the gold
standard TAX>97,

The objective of current study was to
evaluate the precision of UVC tip positioning
using ultrasound and TAX in newborn infants
admitted in NICU, Bhumibol Adulyadej Hospital
(BAH). Precision of UVC placement identified by
TAX would be confirmed by the use of ultrasound.
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Materials and Methods

Study Population

The study protocol was reviewed and
approved by the Ethics Committee of BAH
affiliated (IRB 46/63). A single-center-based
retrospective study, all newborn infants admitted
in NICU, BAH between November 2019 and
September 2021 who required UVC insertion
were recruited for the study. Infants with major
congenital heart disease, abdominal wall defects,
congenital diaphragmatic hernia and others
anomaly of diaphragm, hydrops fetalis and those
with documented the UVC tip position below T10
level on TAX were excluded.

The process of UVC insertion was
performed using sterile technique by trained
pediatric resident and supervised by NICU’s
pediatric certified staff. The UVC depth was
calculated by Dunn’s method (shoulder-umbilicus
length) plus the length of stump’s remnant. After
catheter placement, the depth scale was checked
before and after the suture of UVC in place. Then
an additional medical tape was used to attach
UVC to the infant’s abdomen.

TAX was performed with a portable X-ray
machine using G.E. optima (XR220, NY, USA)
to evaluate the UVC position according to the
vertebra level. If the UVC position was below
the T10 level, a reinsertion of the catheter and
a subsequent TAX was carried out. If the UVC
position was above the T7 level, reposition the
catheter and subsequent TAX was also performed.
The TAX was read by the pediatric radiologist
and NICU’s staff.

Bedside ultrasound using LOGIQ V5 with
3S, 6S ultrasound probe (GE Healthcare, Chi,
USA) was done as soon as possible after TAX by
an ultrasound trained pediatric resident. The UVC
scale attached to the infants’ skin was rechecked
before taking ultrasound. A subxyphoid right
parasagittal view was used to assess the UVC
course and position. The ultrasound pictures and
videos were recorded and reviewed separately by
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pediatric cardiologist and pediatric radiologist.
The exact position of UVC tip was evaluated as
related to [VC-RA junction, RA, IVC and hepatic
vein (HV).

Data Collection

Datareferring to demographic characteristics,
TAX, ultrasound and echocardiographic results
were obtained including gestational age, birth
weight, length, gender, timing of radiograph
and ultrasound, time interval between x-ray and
ultrasound.

The results of UVC tip position by TAX
were described as T7, T8, T9 and T10 vertebral
level.

The results of UVC tip position by
ultrasound were recorded (described as inferior
vena cava-right atrium (IVC-RA), right atrium
(RA), left atrium (LA), branch of portal vein
(BPV), inferior vena cava (IVC))

Statistical Analysis

SPSS statistical software package, version
27.0J (SPSS Inc, Chi, USA) was used for
statistical analyses. Continuous variables were
summarized using mean and standard deviation
(mean=SD) or using frequencies (%) of patients
to describe categorical variables and Chi square
test for categorical data.

Results
Demographic and Clinical Manifestations
Among 75 newborn infants placed with

UVC, 74 neonates were included and one of
them was excluded due to major congenital heart
disease. The newborn infants were divided into
two groups; < 1500 g and > 1500 g. Gestation age,
mean birth weight, length, mean gestational age
and time interval between x-ray and ultrasound
were presented in Table 1.

Table 1 Baseline demographic characteristics
(n=74)

<1500 g (n=44)* > 1500 g (n=30)*

BW (grams) 1015.8 £252 2139.56 +852
GA (weeks) 28.15+2.76 334433
Length (cm) 36.3+3.4 45+4.2

TTU (hours) 6.82 £7 7.3 (£9

BW: body weight, *mean standard+ deviation (SD),
TTU: time interval between thoracoabdominal x-ray
and ultrasound

The estimated correct UVC tip position at
IVC-RA junction determined by ultrasound was
22 from 74 catheter insertions (29.7%). T8 level
had the highest rate of correct position (13.5%).
The other incorrect positions were at RA, BPV,
IVC at 51.3, 2.7 and 16.2% respectively. Among
all the percentage of correct position of UVC tip
according to the TAX (100%), correct position
was placed at the highest rate in T8 vertebral level
(45.5%),and in T10,T9,and T7 at 22.7, 18.2, and
13.6% respectively (table 2).

Table 2 UVC tip position defied by TAX and ultrasound (n=74) in group of BW < 1000g. and 1001-1500g

UVC tip position on ultrasound, n (%)

<1500 g (n=44)

>1500 g(n=30)

IVC-RA RA LA  BPV IVC  IVC-RA RA LA BPV  IVC
T7 1(2.3) 3(6.8) 1(2.3) 3(10) 3 (10) 1(3.3)
T8 6(13.6)  8(18.2) 2(45) 4(133)  5(16.6) (3.3)
T9 2 (4.5) 6 (13.6) 245 1(33)  8(26.6)
T10 4 (9.0) 5(11.4) 2(45)  3(68) 1(33) 3 (10)
Total 13(29.5)  22(50) 2(45)  8(182)  9(30)  16(53.3) 5(16.7)

UVC: umbilical venous catheter, TAX: thoracoabdominal x-ray, [IVC-RA: inferior vene cava-right atrium junction, RA:

right atrium, LA: left atrium, BPV: branch of portal vein, IVC: inferior vena cava
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There was no complication associated with
UVC insertion during the study period.

The result of correct UVC insertion position
identified by TAX as verified by ultrasound was
shown in Table 3. The assessment of incorrect
UVC position by ultrasound were revealed
similar percentage of incorrect UVC positioning
at 70.5 and 70% in < 1500 and >1500 g birth
weight newborns respectively with no statistically
significance.

Table 3 Identification of correct UVC insertion
position identified by TAX as verified by
ultrasound.

Position, n (%)

Correct Incorrect
<1000-1500 g 13 (29.5) 31(70.5)
1500 - >2000 g 9 (30) 21 (70)

UVC: umbilical venous catheter, TAX: thoracoabdominal x-ray
P>0.05

Discussion

UVC insertion is the most common and
convenient method of central venous access
in sick newborn infants especially in preterm
infants. The depth of UVC insertion is calculated
by using Shoulder-umbilicus length or Shuka’s
formula was the method that had generally been
used®. However, the estimate depth of UVC tip
had always been difficult to assess and serious
complications from misplacement were found.
TAX was used to confirm the proper position of
UVCtip atT 7-10. The improper position of UVC
placement despite of the correct position confirmed
by TAX might be from anatomical variation of
the newborn infants and the inability of 2D TAX
image to reveal organ detail. Ultrasound which
has no radiation exposure is an imaging device
found at NICU bedsides nowadays. Ultrasound
allowed clinicians to evaluate the position of
UVC tip by the surrounding anatomical structures
namely RA, IVC, HV. These organ detail obtained
in real time by ultrasound allowed clinicians more
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information to target the UVC tip insertion with
higher accuracy.

In Ades A. et.al. study, among 53 newborn
infants who required UVC insertion, ultrasound
revealed only 12 of 53 patients (23%) that UVC
tip position were located in an ideal position and
the sensitivity and specificity of AP chest x-ray
in evaluating inappropriate positions were 32%
and 89% respectively’. In addition, the study of
EL-madaawy et.al show the high sensitivity and
specificity of ultrasound which were 91.3 and
94.2% respectively®.

Accordingly, in Franta J. et.al, the UVC tip
positioning was evaluated by ultrasound in 65
newborn infants and the ultrasound confirmed
correct position of UVC tips in 38.5% of patients.
Among the malposition of catheter tip, the
majority was located in right atrium and they
also reported a poor correlation between thoracic
level by radiograph and catheter position by
ultrasound®.

In our study, we considered the ultrasound a
better visual tool for accurate placement of UVC
tips in newborn infants. The ideal position of UVC
tip was the IVC-RA junction. From 74 of UVC tip
position at T7-10 identified by TAX, only 22 of 74
UVC tip (29.7%) were in the proper position at
IVC-RA junction as seen by ultrasound. Although
some institutions continued to accept catheter
location in the RA but that might be due to the
lack of an adequate method to ensure the accurate
between RA and [IVC-RA junction during or after
UVC insertion.

The correlation of ideal UVC tip position in
ultrasound with the thoracic vertebral level (T7-
T10) on TAX showed no association. This might
be the result of wide variability in atrial size and
the atrium position in newborn infants affecting
radiographic landmarks thus made it impossible
to correlate the UVC tip position as seen in TAX
with intracardiac anatomy.

In our results there was no percentage
difference among correct placement of UVC
tips as seen by ultrasound in < 1500 (70.7%)
and >1500 (70%) g birth weight newborns. It is
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believed that if real time ultrasound is used as a
visual tool the UVC tip placement accuracy will
be improved tremendously.

In our study period, there was no
complication associated with UVC insertion in
newborn participants. However, asymptomatic
complications cannot be rule out because routine
screening for such was not included in the study
objective.

Study limitation
The lag time between TAX and the
ultrasound procedure could not be controlled.

Suggestion
The research using real time ultrasound as
a guiding tool for UVC tip insertion in newborns.

Conclusion

This study supported that the use of TAX
alone was not adequate in determining the proper
position of UVC tip in neonates. The UVC tip
placement accuracy was similar regardless of
the birth weight. The use of ultrasound assisted
clinicians in the proper placement of the UVC
tips by providing appropriate visual anatomical
detail in the image.
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AND LACTATION: Not applicable. Vaccine is not intended for administration to women of child-bearing age. 8. UNDESIRABLE EFFECTS: Very common: anorexia, crying, somnolence, vomiting, Injection-site pain, injection-site erythema, injection-site swelling, irritability, fever (2 38.0°C). Common:
prolonged crying, diarrhoea, Injection-site induration. For uncommon, rare and very rare side effects, see full prescribing information. 9. OVERDOSAGE: No cases of overdoses have been reported 10. PHARMACODYNAMIC PROPERTIES: Vaccines, Bacterial and viral vaccines combined
(ATC code: JO7CA09) (Version VO1-18) For more information, please see full prescribing information.
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