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Abstract

Background: COVID-19 is a pandemic disease caused by SARS-CoV-2 infection. There were limited data of the clinical
outcomes of neonates who were born to the infected pregnant women and their risks for oxygen therapy.

Objective: To study the neonatal outcomes among pregnant women with SARS-CoV-2 infection and the neonatal risks for
oxygen therapy.

Method: This study was a retrospective study. Chart review of the pregnant women who was diagnosed with COVID-19
and their babies was conducted in Udonthani Hospital between January 2021 and July 2022. Statistical data were analyzed
by STATA (version 15).

Result: There were 98 neonates (a couple of twins) born to 97 mothers with SARS-CoV-2 infection. Of them, there were
53.8% male, 68.4% caesarean delivery, 22.5% preterm, 20.4% low birth weight. Of them, they had respiratory distress
39.8%, neonatal jaundice 40.8%, fetal distress 22.5%, early onset sepsis 13.3%, hypoglycemia 5.1%, anemia 4.08 %,
feeding intolerance 4.08%, early neonatal death 1.02 % and late neonatal death 1.02%. The PCR for SARS-CoV-2 of all
infants were not detected. The neonates with respiratory distress were preterm 43.6% and developed hypoxia at birth
97.4%. The oxygen therapy was applied to these neonates via oxygen cannula 51.3%, endotracheal tube 20.5%, nasal
CPAP 15.4% and HHHFNC 12.8%. The important causes of respiratory distress included TTNB 38.5%, early onset sepsis
30.8% and respiratory distress syndrome 28.2%. The risk factor of preterm increased the need of oxygen therapy in these
neonates (OR 6.6, 95% CI 2.1-20.5, p value 0.001).

Conclusion: Neonates born to SARS-CoV-2 infected mothers developed respiratory distress 39.8%. However, the PCR for
COVID-19 from all of them were not detected. Preterm increased the risk of oxygen therapy in these neonates by 6.6-fold.
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9 . 9 I 9 I a A T oAa
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< Y Yo o a 1 Y 2 g Y 1 '
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aungemsviouviien (118 >1 aung/a) s Govaz)

TTNB 15 (38.46)
Early onset sepsis 12 (30.77)
Respiratory distress syndrome 11(28.21)
Delayed transitional state 10 (25.64)
Pneumonia 5(12.82)
Symptomatic hypoglycemia 3(7.69)

PPHN 1(2.56)

Tsanasaumwummz lumsnnguiveumiles

Birth asphyxia 4(10.26)
Hypotension 3(7.69)
Septic shock 2(5.13)
Meconium aspiration syndrome 2(5.13)
Hypothermia 1(2.56)
Adrenal insufficiency 1(2.56)
Neonatal seizure 1(2.56)
Bradycardia 1(2.56)
Meningitis 1(2.56)
1 =
ﬂ']‘i‘lf')ill“ﬁaﬁ]ﬂ'ﬁﬂ'lfliﬂ
Oxygen cannula 20(51.28)
Endotracheal tube 8(20.51)
CPAP 6(15.38)
HHHFNC 5(12.82)

TTNB, transient tachypnea of newborn; PPHN, persistent pulmonary hypertension of the newborn; CPAP,

continuous positive airway pressure; HHHFNC, heated humidified high flow nasal cannula
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Wo3av0911501 (N=97) P-value
) X ' aa
Foyaiugiusa MNa0a
WI5AVBINMSAN 113A1VBIMIAN
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F2eznAIUeU 15aNe1LIANIUAADA 15 (5-63) 9 (4-18) 0.17
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doyamssuindunounasayns
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° . A Yo
119U vaccine Nnsan @3
<
1 10y 4(10.53%) 6 (10.17%) 0.83
213 16 (42.11%) 21 (35.59%) 0.53
3 19y 2 (5.26%) 3 (5.08%) 0.87
413 1 (2.63%) 1 (1.69%) 0.70
Ta5uSaTuYsTin mRNA > 1 8 (21.05%) 16 (27.12%) 0.26
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I~ 1 v A AA o o o o q Y Y vq ¥ R A A
IMNAITNNN 4 W‘]J31ﬂﬁ]%ﬂlﬁ&lﬂﬂ1]uﬂﬁ1ﬂﬂg1ﬂﬂﬁﬂTiﬂﬁ@ﬂqﬂi%Qﬂﬂim%ﬂﬂﬂ1iW1ﬂﬁl% 1D NITNAADAITINNITAIN

aA

Aare Tnda-19 Ni01gAT5s 28-36" Fa1H TaotiiuA1NIAB4 6.60 111 (OR 6.60, 95% CI 2.12-20.53, p value 0.001)

v A

(% d' d' 9 U Yo [ a = a dy =1 1 v A a a A
ﬂi}%ammau"lmm llﬁﬂflﬂiﬂ’m“h’uﬂﬂdﬂuiﬂﬂﬂ-19 HITATUNTTAALTD T ULLITI tazusaumneesIaleanailng U

[ a

A d' 1 12 o o aa 1 [ d' d' 9 1 9 V=N Y] =1 [
W’ﬁ!,Wllﬂ’ZﬂllL’c’fﬁlilmvlhlluflﬁ1ﬂﬂlﬂ1\1ﬁﬂﬁ muﬂmmmmau"lmm N15NABBANIYITHIAAAADA NITAINYeaonIE

9

Yo 3 Y 9 [ ' = A 1 A v o W aa
llﬁﬂflﬂ‘i‘ﬂﬂTi'ﬁﬂ‘kﬂﬂ’)&l&ﬂ@nuvhiﬁﬂ@uﬂﬁ’E)ﬂiJNﬁﬁﬂﬂ’JHJlﬁEl\Hl@]lliJlluEl’c’ﬂﬂﬂﬂn\iﬁﬂﬁ

HANTENUADMINLININANAIDAIINITAIAA T3A TATA-19 TuT5ane11agAT 51 41



o . { CR
319 4 Todoi@oavesmsnidesldginsaidremsmola

Taseides OR 95% CI p value
msnAeUmMNuA (28-36" FUa)  6.60 2.12-20.53 0.001
Msnnasa lagIsHIAANa0N 0.57 0.19-1.73 0.32
53EJ$L’mﬁ@ﬂ@ﬂﬁhﬁﬂﬂﬁ@ﬂﬂ'lﬂﬁﬁﬁ 1 0.99-1.01 0.96

9 A
N99 (IMWIZTIYNHI)
s ldsuiaguidossulnia-19  1.65 0.58 — 4.64 0.35

Maternal symptoms

ysanloadnay 0.85 0.34-21.12 0.92

9IMIAATOTULI 4.06 0.08 - 211.51 0.49

NsaMnaesIdoanallng 2.52 0.09 — 73.56 0.59

s ldendulSanounasa 0.98 0.44 —2.20 0.96
anilseNamsany

[ 9
Tug2amsszuIaszaoni 3 AUA 1 UNTIAN WAL 2564 - 31 NTNGYIAN W.A. 2565 3IWT2821a1 11 7 1ADY
4 Y 4
T59Ne1U189ATFIINDNITNAADAINNITANAAYD 1AIA-19 NIHUA 98 310 LUNUEITWUFNITUTE TATA-19 DINNTS
A379A2075 RT-PCR U9IM3n101g 24 52109 Tumsnnnate @1991nnsanINAIUIFINDY vertical transmission 508
] ] 9 k4
az 2-5° o1viiloann lalinsuenmInnNIeINMITANNEd UNABINMSALALTNAADA NN liFuRanUIFonoLe
TABATI NUNITNAADARIBID caesarean section 30002 6837 (gennnzinalulszma Ineguanilszmmiosas 35)
Y [ = ' Aa 1Y Y 18-20 = Y P J o o
adenunsan luaalszmanimsidanaonilszauiosas 60-91"° F3gand19a31NeInnseu e Tanuzii
[ 4
13nfevay 10-15 1uAU 1INMIAAY PAN-COVID and AAP-SONPM " 113an@atse Inin-19 naeansumvuassuas
Y v
12-16.10 uaMsANEIHNUMINAADANDUTINUAGIDIS 000z 24.49 (Basimsnasaiualungialiieeay 5-137)
F4
NMIANEIVIIFUNY small for gestational age (SGA) fovaz 8.2-9.7 early neonatal death 0.2-0.3 FIUMITANHIUNDY
9
SGA 1895082y 1.02 1182 carly neonatal death $982% 1.02 UBAINUEINY low birth weight (LBW) $08a2 20.41
1ndReanUMIAN 1V Nayak tazaae”™ 1l a.a. 2021 Any LBW $egaz 29.70
~ < A Y Y A [ =2 a J =)
numsniemsmelasiveuniiesdeeay 39.80 lndifesdunsanyives e1nd aouluazams 1udl w.a.
Ao 1% 17 & 9 @ < A o o

2565 NYan a1 Fanudesas 31.78 Basie1nisvielaGiveumileslunisnasuiivualasia lddssua
v 23 2y ' 0 = 2 Yo ' Ay v
fovaz 7 uazeageuu ldlumsnaasanoudimua) lunmsansiinumsanlasunissiemasalonis1i oxygen
cannula 5088z 51.28 lanexemeladesas 20.51 CPAP Fesay 15.38 00AFRULVVHANDINALTIAUDIN (HHHENC)
$ovaz 12.82

0w 1

1 1 Y] 1 H 1 1 H I~]
WuANULANANREHTsd IRy IEnIImInnauiloimsneuuas luveu Tasnguilionisvewiluniin

o

T o ¥ @ ' § ° 1 ' ' '
ﬂﬁﬂﬂﬂﬂuﬂ1ﬂuﬂq@ﬁ\‘]%}ﬂﬂﬁ$ 43.58 LBW MTﬂﬁ\‘]%}@ﬂﬁg 41.03 umummzmuqﬁmﬁEjmmmqn”lnm‘uamﬁ

42 DUNNITU iﬂﬁu‘l"l%ﬁﬁ 315ﬁ13f}11']il’3‘1)’ﬁ1ﬁ@]§ HuAN 2567



v o w U dld =W dd‘ é dd' Y =\ 1 a
UIAAY UASNYNUNITONUDINTHBUNAIASLUY APGAR <7 hll!u”lTWl‘Viu\‘lLLﬂ%u"WW]WT HAZUNIITNIDIDDNHIIU
ieusnaaoa (hypoxia SpO,< 95) MINNNMInngud lilieimsvevedieiivedinn
4 A ay g ' Y 1 Y .

awigueseInsneumilosiny (114 >1 aungassie) 1aun TTNB 15 510 (Fovaz 38.46) carly onset sepsis
12 519 (%’aﬂaz 30.77) respiratory distress 11 518 (%)681613 28.21) delayed transitional state 10 518 (%'afmz 25.64) uag
pneumonia 5 518 (%’aaaz 12.82)

d‘ 1 9 1 . . 9 é (=Y 1 d' % A

AANISNUBU 9 ﬂ@‘ﬂWﬁﬂ‘l’nﬁﬂl’lﬂL!ﬂ neonatal jaundice 3080 40.81 “]NthLﬂ‘Llll‘]Jﬂ?WﬂWUﬂW?gﬁﬂlﬂﬁﬂﬁiuﬂ'ﬁﬂ
asumrualunnzinly @szinadesar 5o wazlumsnnasaneumviuadosas 80™ fetal distress 308az 22.45 carly
onset sepsis fovay 13.27 hypoglycemia fooaz 5.10 anemia S08a% 4.08 feeding intolerance fo8az 4.08 Birth asphyxia

I

foay 4.08 11ludu

N Iﬁﬂﬁ')il‘ﬂ‘l/‘l‘ﬂiu‘ﬂ']'iﬂﬂailﬂilﬂ']ﬂ'lﬁﬁﬂﬂiﬂﬂﬂ'ﬂﬂaMﬂulﬂﬂﬂ']ﬂ']ﬁﬁﬂﬂﬂfn\‘] Hadiaw ul@%}LLﬂI neonatal
jaundice fouay 53.83 early onset sepsis $o8ay 30.77 anemia I08a% 10.26

k4 [ ] v

mﬂmsﬁﬂméﬂ}@yaﬁugmmmmsmwmwmqmﬁEJ 5$ﬂ%na’]uﬂuiﬁﬁWﬂ’]’U’mﬂ'ﬂuﬂa@ﬂ ﬁWU?u%?INQﬁﬁﬂﬂﬂﬂ
[ %] Yy 9 A o a U A o v A A Yo [T a
HINAAADANINHUINDY (IRNWILTIINNHI) ﬁ]']‘l!'li!IﬁﬂLﬂﬂi'Jll“VlWU %WuQUQﬂCBuVIUlﬂi‘U NITTVUIAFUBUA mRNA VDN
13A1 MISNBINTMAIBenFUIemasnsiely ediusa favipiravir W30 remdesivir 81 dexamethasone 1130

v
A A

< o v W J ] 1 @ 1 1 1 3 @ {
ﬂ’lﬁ@ﬁ'ﬁ]‘wUﬂ’l'ngiJﬂL'S@ﬂslﬂ'Jﬁ'l fuanaUlLaz A1 CRP f;N Ulll!,l,ﬁﬂ@’l\?ﬂﬂiﬂﬂ’lﬁﬂu@agﬂqmuﬁ3‘13“‘]}11!ﬁﬂﬁ]ﬂl%ﬂ\i‘ﬂll

aQ

Y o w

o o ) v 9 ¥ 7 ' v o oA = Y o q Yy a
wedng Tamsndedldldginsaigienismiele uaninmssuiaduie 19 gUuuviu hldidesinalunsingzy

v
=

aa A ~ o ' ToAA = a dy Y =l U v
‘I/]Nﬁﬂ@]LWE]LIFﬁEJ‘]JmEJ“LIﬂu NUIMMITNNQUNUDINITHIOU HUIIATNNIIAALTDIULIITDYAS 13.56 LLAZUNINDYIIT

v o QJ

Yoarainadosaz 42.11 minnmsnngui lilieimsvevedisiivedin

Torauonuy
A & s A dal

1. HNNATIANG ﬂLGIffJT‘ﬂ'Jﬂ 19 ﬂ?illﬂill'ﬂTﬁulﬁﬂﬁ_ﬁﬂETLi@QNﬂ'ﬂNLﬁﬂQ@@ﬂTiﬂaﬂﬂﬂ@]iﬂ@uﬂTﬁuﬂllﬂ ag

‘1/1'l§'ﬂl,l,iﬂlﬁﬂﬁiﬂﬂ?ﬁlﬁﬂﬂW’)Zﬁ@ﬂ ﬁmﬁﬂﬁammﬁ@u@ﬂﬂ Lla$‘1/]15ﬂ‘ﬂﬂﬁ'E')ﬂﬂ’f]uﬁ'l’ﬁuﬂLﬂuﬂﬂ%ﬂlﬁﬂﬁ@@ﬂ?ii“}f
ER
gUnsaimemela
= 9 = ’:9/ [ 1 9 1 % 1 [ [ =\ (% a = Y

2. i‘l\‘]l,l,llﬂTiﬁﬂ‘HWUi]ZfJ\‘]VIJJ’(?f'llITiﬂ‘§$'14Ulﬂ@EJ'NGH@H]’L!'J'lﬂTii’]J'Jﬂ“]ﬂ!ﬂ’fNﬂUTﬂ'J@-19 1““13@1%Wﬁﬁ@@@51ﬂ15
a Y 1o o o Y v v A Y 1 [ 1 A a dy
Lﬂﬂﬂ'l'JZW’EJUGhJﬂ'liﬂulﬂ LLG‘]EJ\‘lﬂ\‘lﬂ'ILLUZU'IGlWlJ'l‘iﬂ'lﬁ‘U'Jﬂ“]f‘LllmgL'Ju‘i%flgﬁ'l\iﬂ'l\‘lﬁ\‘lﬂllﬁﬂhlﬂ!Wﬂﬁﬂiﬂﬂ'lﬁﬂ'lﬁ@]ﬂl%@clu
U131

d‘ = ] a Aa tg a = dy d‘ g/J =
3. ﬁ]']ﬂ‘l/lIi\TWEJ'I’]J'Iﬁq@i‘ﬁ'quliJWUﬂ'liﬂL!iﬂlﬂ@ﬁ@L‘lfﬂIﬂ')@-l9 Gluﬂ']'iﬁﬂ‘hl']u mmum%mslueumzuuumm&ﬂ
ng 1 a [ 4 @ a L J ] < @
HITANULASNITDAILUALLTNINA %uﬁamammmwzﬂﬂm L“ﬁ’f]’ﬂ’f]\?ﬂuﬂ'liﬁ@l%’f]ﬁ]'lﬂﬂ'li@'lgﬂ'liﬂ ’E']El'l\‘luliﬂ@]'lllcluﬂﬁ]%qﬂu
J @ Y ) Y T @ [ . . y A o dy 9 1
’E]\‘]ﬂﬂ']'i’ﬂu']llfljﬁﬂllﬂl,l,ugufl,'ﬁ‘i/niﬂ@gi?ﬂﬂﬂn’liﬂ?ﬂﬁﬂﬂﬁ@ﬂ (roommg in) Ul,ﬂ Lwaﬁuuﬁqumimmgﬂm&ummuaz
[ o a va o @ @ o ] 1 [ 9 Y @ Yy A 1
AWRFAUNUTNUITAINITN Iﬂﬂiﬂiﬂ'lﬂ;]'ﬂﬁ@nﬁluﬂ15ﬂ9\1ﬂuﬁ'l'iﬂ@ﬁa\‘]@ﬂ%‘lmiﬂﬂiﬂ Gl‘]fwmmﬂ@ummmxmma@&m
A 1 a dy J ~ = o ] A
LW?J”I%?HJLW@{I@Qﬂuﬂ"ﬁ@]ﬂl%@iﬂﬂll”li@l”lqvniﬂ Gll!”]JNﬂiﬂlﬂ13LlflﬂllTiﬂ"lll,ﬁgVniﬂﬂ"ﬁ]iJﬂ'JﬁJﬁ]"ll‘]Ju U NIUNUITAN
A N o A A o o 9 A A A a o A A Aa A o & Y o

¥W5eM13N28MIN HTeUANUTINAAIUTDIUN HIBNBNITUTHITIAMTNUYTLANTNIN 91991l U0 INISIEN

MINAVLTANIUNNITHUTZ oz Aan >

HaNIENUADMINUININANATDAINNITAIAA T3ATATA-19 TuT5ane1u1agas 5Tl 43



4, Suseunuamaiiows suniendmsumssumsnusninaanusaiaa lsnIada-19 Imsdoa1ssznanNga

v 3 4 o { a a 1 o
unnduazivSuAnion13wAUNIgUANIINHAINABA Ne19liDIMsAUNA 151 no WioAaeANEUMNUA Ko
v g Y v Yo v 4 S I Yo I A 99
Fuanadsvauen 13 lammzuazuenainiouinaoanazads Iduwndmervianiilssaumsalitludgsuanied

v a o 9 Yy 1 <28
ﬁmﬁﬂ@ﬂﬁulﬂmﬁﬂy1 LLEI%MEJ”VIﬁﬂVlﬂE]EJNS’Jm‘J’J

unagy
A A a a a I 9 as . 9
msnusnnanmanuIsaaa 1salaia-19 Wumeasieiooas 53.85 naoa 1Ag3T caesarean section 3080
& ' o v ? v 9 9 a < A g
68.37 Wlumsnaaeanaumuassas 22.54 msnumiintesievas 20.41 MsnTemsnielasieumilosiosas
. .Y . ¥ . ¥ )
39.80 neonatal jaundice 3980 40.81 fetal distress 3080 22.45 early onset sepsis 30880 13.27 hypoglycemia 3980 5.10
anemia $080¢ 4.08 feeding intolerance $ouay 4.08 early neonatal death $o8ay 1.02 112 late neonatal death 30882 1.02
F4 H v k4
HANIIATIIN YD 1AIA-19 42835 RT-PCR U0IN150N01g 24 52 109 M3nyns e lunuaisnugnssuveuye Inia-19
' 1 { ' o < ¥ Y '
‘W‘]J’J'I‘VI'Iiﬂﬂqu“ﬁfl@'lﬂWiW@“Uﬂﬁ@ﬂﬂ@uﬂﬂ’iu@%}@ﬂag 43.58 LL@%LﬂuﬂWﬁﬂu1WHﬂﬁ@ﬂ%ﬂﬂa$ 41.03 LIBINANY

(%

~ = & ' ) Y I ?;’ v Y 9 1 A o o
1inmsni lillemsvendginasansumuaiovas 10.17 uazilumsmimiindesdosas 10.26 edrelivednn (p
value <0.001) gunqguesoInIsneumilos (118 >1 auranes1e) 1aun TINB $ooay 38.46 carly onset sepsis 30802

. . 9 I Y a A = A Y v,
30.77 uag respiratory distress 30082 28.21 1Judu Tsamairuinummzlumsnnguieinsveuniiios laun birth
@ a o . < @ l
asphyxia 39882 10.26 ANuduTafind Foeaz 7.69 ag septic shock 38z 5.13 udu msnldsumssremaoaie
M5 1% oxygen cannula $08az 51.28 laneyierieladosas 20.51 1NT998ABINIALTIAULIN (NCPAP) So8ay 15.38
PONFULUVNTNDIMALTIAULIN (HHHENC) So8az 12.82

v A AAd o o w1 9 9q ¥ S A A X a A
ﬂ%ﬂﬂlﬁﬂﬁﬂuuﬂﬁ’]ﬂﬂ]{lﬁﬁWﬁ(‘lﬁWqﬁﬂ”lﬂclelf'@ﬂﬂim%jﬂﬂ'ﬁﬁ']ﬂ{lzﬂﬂ@ VITﬁﬂﬂaﬂﬂﬁ]’]ﬂN’]iﬂ’]V]ﬁﬂlGﬁ@Iﬂ3?]-19 nuy

1gA33A 28-36" d1lansd TaeiiinAMI@e 6.60 1111 (OR 6.60, 95% CI 2.12 — 20.53, p value 0.001)

fafanssnilsema
yn o Y} @ aa AAq Y 1 A Y A 9 ]
AUV UAMDININNIUNFADA 15 Ine1U1agass Il lianuremas lumsaumisesedireangudoya

Tsanwenuna

1913019949

1. World Health organization. Naming the coronavirus disease (COVID-19) and the virus that cause
it..(Internet).2020.[Cited.3.August2022]. Availablefrom:.https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it

2. World Health organization. WHO Director-General’s opening remarks at the media briefing on COVID-19 11
March 2020 (internet) 2020 [Cited 3 August 2022]. Available from: https://www.who.int/dg/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020

3. Li X, Luk HKH, Lau SKP, Woo PCY. Human coronaviruses: General features. In: Reference module in

biomedical sciences. Amsterdam: Elsevier; 2019. p. 1-6.

44 AUANTIY TeAUNTeT NFANITNFMIAAT Taw 2567


https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020

4. Sankaran D, Nakra N, Cheema R, Blumberg D, Lakshminrusimha S. Perinatal SARS-CoV-2 infection and
neonatal COVID-19: A 2021 update. Neoreviews. 2021;22(5):e284-¢95.

5. Abdi F, Amirian A. Diagnosis of SARS-CoV-2 vertical transmission using the amniotic fluid test. ] Mil Med.
2020;22:670-1.

6. Blumberg DA, Underwood MA, Hedriana HL, Lakshminrusimha S. Vertical transmission of SARS-CoV2: What
is the optimal definition? Am J Perinatol. 2020;37:769-72.

7. Alzamora MC, Paredes T, Caceres D, Webb CM, Valdez LM, La Rosa M. Severe COVID-19 during pregnancy
and possible vertical transmission. Am J Perinatol. 2020;37:861-5.

8. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics and intrauterine vertical
transmission potential of COVID-19 infection in nine pregnant women: A retrospective review of medical
records. Lancet. 2020;395:809-15.

9. Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible vertical transmission of SARS-CoV-2 from an
infected mother to her newborn. JAMA. 2020;323:1846-8.

10. Hu X, Gao J, Luo X, Feng L, Liu W, Chen J, et al. Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) vertical transmission in neonates born to mothers with coronavirus disease 2019 (COVID-19)
pneumonia. Obstet Gynecol. 2020;136:65-7.

11. n53A2UAN T30, DDC OPENDATA Covid19 Thailand (Internet). aammm‘f@’ﬁm%a COVID-19 89 3187U
3 1) 11 U U API(Json/CSVDataFormat).(Cited20Aug2022). Availablefrom:https://covid19.ddc.moph.go.th/covid19-
dashboard.

12. Mullins E, Hudak ML, Banerjee J, Getzlaff T, Townson J, Barnette K, et al. Pregnancy and neonatal outcomes of
COVID-19: Coreporting of common outcomes from PAN-COVID and AAP-SONPM registries. Ultrasound
Obstet Gynecol. 2021;57:573-81.

13. Li AM, Ng PC. Severe acute respiratory syndrome (SARS) in neonates and children. Arch Dis Child Fetal
Neonatal Ed. 2005;90:461-65.

14. Shek CC, Ng PC, Fung GPG, Cheng FW, Chan PKS, Peirir MJS, et al. Infant born to mothers with severe acute
respiratory syndrome. Pediatrics. 2003;112:¢254.

15. Banerjee J, Mullins E, Townson J, Playle R, Shaw C, Kirby N, et al. Pregnancy and neonatal outcomes in
COVID-19: study protocol for a global registry of women with suspected or confirmed SARS-CoV-2 infection in
pregnancy and their neonates, understanding natural history to guide treatment and prevention. BMJ Open.
2021;11(1):e041247.

16. Amirian A, Pakzad R, Hasanpour V, Mirzadeh N, Abdi F. Neonatal outcome among pregnant women with

covid-19: A systemic review and meta-analysis. Matern Fetal Neonatal Med. 2022;35:9234-48.

HaNIzNUFMINUININANAEAINNITAIAA 13A TAdA-19 TuTsanenu1agassil 45



46

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

91108 aau'll, 213TUNT ﬁuﬂﬁqa. MIAnHHASNEYBIMI AT NRATIRAINNI AT TnTa-19 TusanTa
AN, [FBI310IFAT. 2565;1:55-70.

Knight M, Bunch K, Vousden N, Morris E, Simpson N, Gale C, et al. Characteristics and outcomes of pregnant
women admitted to hospital with confirmed SARS-CoV-2 infection in UK: National population based cohort
study. UK Obstetric Surveillance System BMJ. 2020;369:m2107.

Smith V, Seo D, Warty R, Payne O, Salih M, Chin KL, et al. Maternal and neonatal outcomes associated with
COVID-19 infection: A systematic review. PLoS One. 2020;15:¢0234187.

Zaigham M, Andersson O. Maternal and perinatal outcomes with COVID-19: A systematic review of 108
pregnancies. Acta Obstet Gynecol Scand. 2020;99:823-9.

Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and causes of preterm birth. Lancet.
2008;371:75-84.

Nayak MK, Panda SK, Panda SS, Rath S, Ghosh A, Mohakud NK. Neonatal outcomes of pregnant women with
COVID-19 in a developing country setup. Pediatr Neonatol. 2021;62:499-505.

Edwards MO, Kotecha SJ, Kotecha S. Respiratory distress of the term newborn infant. Paediatr Respir Rev.
2013;14:29-36.

Woodgate P, Jardine LA. Neonatal jaundice: Phototherapy. BMJ Clin Evid. 2015:2015:0319.

World Health Organization. Clinical management of severe acute respiratory infection (SARI) when COVID-19
disease is suspected Interim guidance [Internet]. 2020 [Cited 13 Jan 2021]. Available from:
https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-2019-nCoV-clinical-2020.4-
eng.pdf?sequence=1&isAllowed=y

Zeng L, Xia S, Yuan W, Yan K, Xiao F, Shao J, et al. Neonatal early-onset infection with SARS-CoV2 in 33
neonates born to mothers with COVID-19 in Wuhan, China. JAMA pediatrics. 2020;174:722-5.

Zhu H, Wang L, Fang C, Peng S, Zhang L, Chang G, et al. Clinical analysis of 10 neonates born to mothers with
2019-nCoV pneumonia. Transl Pediatr. 2020;9:51-60

Royal College of Obstetricians and Gynaecologists, The Royol College of Midwives, Royal College of
Pediatricians and Child Health, Royal College of Anaesthetists. Coronavirus (COVID-19) Infection in
Pregnancy, Information for Healthcare Professionals [Internet]. 2020 [Cited 13 Jan 2021]. Available from:
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-1014coronaviruscovid 1 9infectioninpregnancy-

v12.pdf

AUNWIT ﬁﬂﬁu‘l"l%ﬁﬁ 315ﬁ13f}11']5l’3‘1)’ﬁ1ﬁ@]§ﬁu1ﬂu 2567


https://www.rcog.org.uk/globalassets/documents/guidelines/2020-1014coronaviruscovid19infectioninpregnancy-v12.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-1014coronaviruscovid19infectioninpregnancy-v12.pdf

