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(ABSTRACT)

Purpose: To determine the clinical manifestations and maternal and perinatal outcomes in pregnant women
with coronavirus disease 2019 (COVID—19).

Methods: We conducted a retrospective observational study of pregnant women with severe acute respi-
ratory syndrome coronavirus 2 (SARS—CoV—2) infection who were admitted to National Health Insurance
Service (NHIS) Ilsan Hospital between August 2020 and October 2021. The maternal and perinatal out-
comes were investigated.

Results: Among 184 pregnant women infected with SARS—CoV—2, 79 women delivered. Of the women
who delivered, with 36 women giving birth during the quarantine period. At delivery, 45 women were posi-
tive for SARS—CoV—2 by polymerase chain reaction (PCR), whereas 34 women were negative. The most
common clinical manifestations were cough (65.2%), fever (38.0%), and myalgia (33.2%). Regarding
perinatal outcomes, none of the babies had an Apgar score <7 at 5 minutes, and none were intubated
following the delivery. The preterm birth rate and small—for—gestational—age (SGA) rate were 15.2%
and 16.5%, respectively. All babies who was delivered at NHIS Ilsan Hospital were negative for SARS—
CoV—2 infection by PCR, which was evaluated using amniotic fluid, cord blood, neonatal nasopharyngeal
and oropharyngeal swabs in the 1st and 2nd days following delivery, although 45 women were positive for
SARS—CoV—2 infection by PCR at the time of delivery.

Conclusion: Most pregnant women with COVID—19 in South Korea were unlikely to manifest symptoms
or present with a severe disease progression. The observed preterm birth rate and SGA rate were higher
in women with COVID—19 than in those without COVID—19. However, there was no evidence of vertical
transmission, and all babies were negative for SARS—CoV—2 infection during pregnancy.
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2020 7)o AJ2FH coronavirus disease 2019
(COVID-19) &] t#& %710l YAF=L TTFHE
753 I E ko] H A 2 (severe acute respiratory
syndrome corona virus, SARS—CoV—2) 713} #HH
AR S} AP oe] FAFgof thgt e SAE 7HA L 9l
2] okokt} (Wiersinga et al., 2020). S A} 712 vra] 7 AL
°] COVID—19+= A& aHA] o2 th < A-=3t npztrt

A& AR A FFFel A Folsta A zhet A7k o
3 A2 2eiets A o7 4 A 9tk (Hantoushzadeh
et al., 2020; Knight et al., 2020; Lokken et al., 2020;
Panagiotakopoulos et al., 2020).
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04 Z] ?ﬂ?"ﬂ/ﬂ 2ol 8] vl glal o4 el 4 2] SARS—
CoV-2 73} nlaste] oAl A 7F el df gt 74
73 (susceptibility) & S7HA 71 A = A T84 Sl
Aok, 71A14 £F719 Fe/d a8 AR AV 5
COVID-199] 94 Aoz o7l A o2 Bas a9l
S} (Allotey et al., 2020; Badr et al., 2020; Dawood et
al., 2021; Lokken et al., 2021; Zambrano et al., 2020)
Pineles 5 (2021)2 12k 4 COVID—-199] 7+ o]
& AFe 7t o1 8 7R vlaste] AN =
o]A] ¢Fi AFEEE Afol 7} glvkal Halskgith, ol el gt
T ko] Apol= Zh 7] ¥ Eaf zfo) o] glof| & Z} ] ol &
o] Aozl HloE & o] &3 7+ F 7k COVID-199] =
5 ] F3A Afolef 7|l = A o7 Pt

A 74 COVID-199] 2tz el A vt &5 =
- =8 AT ARERE Aot E 8] 7] 7+ (vertical
transmission) 9} F& B2 Wsitty By gl A
AE el 7]l Aot AR Al &L A
A B AAY 2292 B %A TH(Goh et al., 2021;
Kotlyar et al., 2021; Woodworth et al., 2020), 2 #] &}
o W s Bas vl e At WA gtk s a
St} (Kirtsman et al., 2020; Von Kohorn et al., 2020).
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oAbl F7F7F SARS—CoV—2 A 39
i Metz 5 (2022) 2 Haskglch.
=S UG8 271498 e 8249 COVID-199 9
ZAAF 23 g 2 A RS (real—time reverse transcription
polymerase chain reaction, RT—PCR) AAM} 7}&3F3
I AAAA o2 COVID-199] #e| 7t vlw A & #e] 5
9= thetolnl Q1 g iR S AbA S A Al
A o% 7P e Aotk Wb AL S 8 5 7
Z olst 97 ek o 2 <Qldk 9l (fatrogenic) 3 5°]
U g Abg o] Ths & WAl S 4= 91e]COVID—19 #HA|
2o g4 ol stk B717E gol g ol
o] Aol A= A oA Eeld SARS—-CoV—-29] 7
oﬂla ol}\]_lﬂ_g \—H }o 2 COVID— 194 o])\Lx% Exh,} A
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o] A& FFA AT E 2020 8€FH 20214
IuAZREgAY o7 AAA =T FANA
A9+-g (real-time RT—PCR) A= SARS-CoV-2 &
g2l 3 COVID-19 &3 Aeks 2y sk 5 1847 9
to = gabo 7 do)

AFE 9] tpo] COVID-19 2 A] Aefadsg, Al A
AAEA S A9 7)7r, 7] C—reactive protein (CRP),
%7] white blood cell, 4 A] cyclic threshold (Ct)
e AUNAAERIIME A A2 5 7] F (electronic

medical record) & ZH-E ¥t} Ct 7k = RdRp gened}
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QA AR O] WA A 542 Table 13 21}

AR Q1 Al Hot wE G SR = A AUS B o

Admitted to NHIS llsan Hospital
(Aug 2020 — Oct 2021)

184 Retrospective cohort study
COVID-19 diagnosed pregnant women

| FoIIO\IN—up

| 79 Delivery |
I

I 1
| 28 Delivery in others | | 51 Delivery in llsan Hospital

36 During quarantine

15 After quarantine
45 SARS-CoV-2 PCR positive
34 SARS-CoV-2 PCR negative

Fig. 1. Study flowchart, COVID-19, coronavirus disease 2019;
NHIS, National Health Insurance Service; SARS-CoV-2, severe
acute respiratory syndrome coronavirus 2; PCR, polymerase chain
reaction,
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Table 1, General characteristics (infected women) (N=184)

Characteristic Mean=SD Range
Age (yr) 32.9%4.2 1641
Gestational weeks at admission 26.919.2 3-40
Prepregnancy BMI (kg/m”) 22.843.5 16.0-36.1
Length of stay (day) 11.5+3.4 4-31
Initial CRP (mg/dL) 2.0+2.6 0.04-13.2
Initial WBC (uL) 6361£1880 1,040-12,020
RdRp gene (at admission) 19.4+6.4 7.6-36.8

E gene (at admission) 20.0£6.8 8.2-36.1

SD, standard deviation: BMI, body mass index; CRP, C—reactive
protein; WBC, white blood cell.

Table 2, Pregnancy and birth outcomes among pregnant women
with laboratory-confirmed SARS-CoV-2 infection (N=184)

Variable No. (%)
Singleton 176 (95.7)
Twin 8 (4.3)
Delivery mode
Vaginal 19 (24.1)"
Cesarean 60 (75.9)
Gestational age at diagnosis (wk)
Term (>37) 24 (13.0)
Preterm (<37) 160 (87.0)
1st trimester (—13) 20 (5.4)
2nd trimester (14-26) 58 (34.5)
3rd trimester (>26) 106 (57.6)
Transmission route
Husband 48 (26.1)
Work 16 (8.7)
Family except husband 29 (15.8)
Friends 16 (8.7)
Church 4 (2.2)
Overseas 3 (1.6)
Unknown 68 (37.0)
ICU admission 5(2.71)

SARS—-CoV—2, severe acute respiratory syndrome coronavirus
2; ICU, intensive care unit.
“Including 1 missed abortion.

ool §] 291, COVID-19¢] 7%l QAky-ef A Atz o} Al o}e] A3}

Abx ol EA4F A 3h= Table 291 2t

T 184 5 17670 ejol JAale] i 89 & el
AAloIglet. F 797 9 AbR b 5 60%g o] AFENER
wRbskgltt 9l Al PCR AARlA 2l 3§ =zt
Agote] A4S fefdl ALEANE AFeFAA T 2
d AE o Qlaf rke] giutete] o] of g 319 ¢
AREE S el A Ao v Satakglt). 9ol A
24T 15% S A F 18% o] AAETE gl 1
B AT eR AR T avbed AlRE

COVID—19 x5k A o] AR 2 375 o]/d<] nhkaf 4t

o AL A
E7F 2478 (13%) 01927 Al 14HE7]+= 201 944l 2 4
7= 581 YA AR
HAAF 7t okt
P4 wekon 7kl A A5
Fol A2 9] % COVID-198H4 2} 27} S7hahH A o
/\]—Oﬂfﬂ WA ] 9= AS-7F Z7 ek tH(Table 2).

& 18492 32 5 F 5Ho] FaAAde §ldste] A
COVID—19% 13t AbR 9] Al Abe] =

N
N
o2 x

N

J&v__\;m4>r+m
U

o\ BN

A RS WAL
U TH(Table 2).
b o] A Al Aol B2 Table 33} 2t

A AR ) 86.4% 4 COVID—19= <lst v+ 713,
05 ':/] oM]—x% Z=Ato] 9 9;314-

ERO{N

>

F 744 (anosmia)
T4 A% 13.6%4 H 3T

7HE ol A% S 7IFH R 65.2% 04 e
T 0L 26.6%% ot d
AR A Alel= A Do) Sl Fof BT A=
1478 (7.6%) o1 Atk 1 el &S5 3 242440 93Tt

CRP7} 944k-2] A2 43891 1.2 mg/dL o)<l 4%
L 48.9%9 00 219 A HALA A o A o H o] H] &S
42.9%R 1 J& 717 F HH 205 47.6%%E o 7}
b AAE Blal T 18 (9.8%) ol € Alell= §l8l
| #HHo] 1 Fof AT LR QI8 opA| Eotn

 AFE-S A A AR F 47.8% A AR 33.7%
o AAAaFO 7 st Ala Fol= 27.7% % 1 AAkA
2 AL ©

<ol Al A el AlH] A2 20.7% 3Tk
T 799 EW T AH F 7Y ool ke A7t
38% % 0™ 54.4% X = A # A 71342 10% o] F-¢]
Erkekeltt. 37F o)W 9] 27]Enke] B4 15.2% % 0™
A A ol w2 A gop FFA9] 75 A BTF A2
Al Ao} (small for gestational age) 7} 16.5% % L RF4 Q]
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wolom g AR 9 ﬂ%ﬂ&oﬂﬁﬂ& PCR zgx}oﬂﬁ /g ol
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Ak 243 Aol 5 SARS— CoV—29] A= Al
= Al

)
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o
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Table 3, Characteristics of laboratory confirmed infection among
infants born to pregnant women with laboratory confirmed SARS-
CoV-2 Infection (N=184)

Characteristic No. (%)
Maternal symptom status
Asymptomatic 25 (13.6)
Symptomatic 159 (86.4)
Fever (initial) 70 (38.0)
Fever (during admission) 49 (26.6)
Myalgia 40 (21.7)
Cough 120 (65.2)
Anosmia 40 (21.7)
Maternal findings and treatment
CRP>1.2 90 (48.9)
Pneumonia (initial) 79 (42.9)
Pneumonia (during admission) 80 (47.6)
Acetaminophen 88 (47.8)
Antibiotics before delivery 62 (33.7)
0, supply 51 (27.7)
Remdesivir 38 (20.7)
Timing of maternal infection N=79
<7 days before delivery 30 (38.0)
8-10 days before delivery 6 (7.6)
>10 days before delivery 43 (54.4)
Gestational age at birth (wk) N=79
Term (=37) 67 (84.8)
Preterm (<37) 12 (15.2)
Late preterm (34-36) 7 (8.9)

Moderate to severe preterm (<34) 5 (6.3)
Fetal weight according to gestational age

Small for gestational age 13 (16.5)
Appropriate gestational age 59 (74.7)
Large for gestational age 7 (8.9)

SARS—-CoV—2, severe acute respiratory syndrome coronavirus
2; CRP, C—reactive protein.
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Allotey £ (2020)-& COVID-19 QA58 749 912
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1 X} 8T Qo) I T Ao A= AR COVID-19
74 F 95% = Fordelha B stk (Yanes—Lane
et al., 2020). o] AFoIA &= oF 86% A A T2l 9l
Atk o] Ao 2 E B AFRE0] real—time RT—
PCR ZAFE COVID-19%E ﬂﬂfs}?ﬁ o ghaol| A o] o
& ZRE7)o tf Y] 7 AR E0] ¥t E S 1L
et o] A7t o A ghetrt o A zheket

v = o] AW E A 2o AlE (Centers for Disease
Control and Prevention) 7} ¥3 8k z- 5o w2 23,000

1

Score

Initial Follow-up

Fig. 2. Disease severity stage during admission, Aggravation rate
26.6%,
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