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Abstract
Background:	Clinical	presentation	and	outcomes	of	COVID‐19	infection	during	preg‐
nancy	remain	limited	and	fragmented.
Objectives:	To	summarize	the	existing	literature	on	COVID‐19	infection	during	preg‐
nancy	and	childbirth,	particularly	concerning	clinical	presentation	and	outcomes.
Search strategy:	 A	 systematic	 search	 of	 LitCovid,	 EBSCO	 MEDLINE,	 CENTRAL,	
CINAHL,	Web	of	Science,	and	Scopus	electronic	databases.	The	references	of	relevant	
studies	were	also	searched.
Selection criteria:	Identified	titles	and	abstracts	were	screened	to	select	original	reports	
and	cross‐checked	for	overlap	of	cases.
Data collection and analysis:	A	descriptive	summary	organized	by	aspects	of	clinical	pres‐
entations	(symptoms,	imaging,	and	laboratory)	and	outcomes	(maternal	and	perinatal).
Main results:	We	identified	33	studies	reporting	385	pregnant	women	with	COVID‐19	
infection:	368	(95.6%)	mild;	14	(3.6%)	severe;	and	3	(0.8%)	critical.	Seventeen	women	
were	admitted	 to	 intensive	care,	 including	six	who	were	mechanically	ventilated	and	
one	maternal	mortality.	A	total	of	252	women	gave	birth,	comprising	175	(69.4%)	cesar‐
ean	and	77	(30.6%)	vaginal	births.	Outcomes	for	256	newborns	included	four	RT‐PCR	
positive	neonates,	two	stillbirths,	and	one	neonatal	death.
Conclusion:	COVID‐19	infection	during	pregnancy	probably	has	a	clinical	presentation	
and	severity	resembling	that	in	non‐pregnant	adults.	It	is	probably	not	associated	with	
poor	maternal	or	perinatal	outcomes.
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1  | INTRODUCTION

COVID‐19	is	caused	by	a	virus	that	belongs	to	the	coronaviruses,	which	
are	positive‐sense,	 single‐stranded	RNA	viruses.	Coronaviruses	con‐
tain	the	largest	genomes	of	all	RNA	viruses.	They	have	helical	nucleo‐
capsids	and	an	envelope	that	is	derived	from	intracellular	membranes.	

Electron	micrographs	show	spikes	sticking	out	of	their	surfaces	(due	
to	a	large	glycoprotein),	leading	to	their	name	(corona=crown).	Seven	
coronaviruses	cause	human	disease,	of	which	three	are	highly	patho‐
genic:	SARS‐CoV,	MERS‐CoV,	and	the	new	SARS‐COV‐2,	which	causes	
COVID‐19.	 Phylogenic	 analysis	 and	 genome	 sequencing	 identified	
SARS‐COV‐2	 as	 a	member	 of	 the	 subgenus	 Sarbecovirus	 (beta‐CoV	
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lineage	 B),	 similar	 to	 the	 severe	 acute	 respiratory	 syndrome	 (SARS)	
virus,	but	in	a	different	clade.1

The	spectrum	of	symptomatic	infection	ranges	from	mild	to	crit‐
ical.	In	a	report	that	included	approximately	44	672	confirmed	infec‐
tions,	the	severity	was	mild	(no	or	mild	pneumonia)	in	81%;	severe	(e.g.	
with	more	than	50%	lung	involvement	on	imaging	within	24–48	hours)	
in	14%;	or	critical	(e.g.	with	respiratory	failure	or	multiorgan	dysfunc‐
tion)	in	5%.	The	overall	case	fatality	rate	was	2.3%.2

Viral	 pandemics	 threaten	 the	general	 population	 including	preg‐
nant	 women.	 The	 generalization	 of	 pregnancy	 as	 a	 condition	 of	
immune	suppression	or	 increased	risk	of	 infection	represents	a	mis‐
leading	 concept.	 Pregnancy	 represents	 a	 unique	 immune	 condition	
that	 is	 modulated,	 but	 not	 suppressed.	 The	 correct	 concept	would	
allow	caregivers	and	policy	makers	to	make	valid	recommendations	for	
treating	pregnant	women	during	pandemics.3

In	 this	 critical	 time	 of	 a	 COVID‐19	 pandemic,	 caregivers	 need	
to	 understand	 the	 spectrum	 of	 presentations	 and	 outcomes	 of	
COVID‐19	 infection	during	pregnancy	and	childbirth.	Therefore,	 the	
aim	of	the	present	scoping	review	was	to	systematically	map	the	state	
of	knowledge	of	COVID‐19	infection	during	pregnancy,	particularly	as	
it	pertains	to	clinical	presentation	and	outcomes.

2  | MATERIALS AND METHODS

This	 review	 followed	 the	 five	 stages	 outlined	 in	 the	 Arksey	 and	
O’Malley	framework.4

2.1 | Stage 1: Identifying research questions

The	 following	 questions	 guided	 this	 scoping	 review	 of	 COVID‐19	
infection	 during	 pregnancy:	 What	 is	 the	 clinical	 presentation	 of	
COVID‐19	 during	 pregnancy?	What	 is	 the	 spectrum	 of	 COVID‐19	
disease	 severity	 during	 pregnancy?	What	 are	 the	maternal	 adverse	
outcomes	in	cases	of	COVID‐19?	What	are	the	fetal	and	neonatal	out‐
comes	in	cases	of	COVID‐19?

2.2 | Stage 2: Identifying relevant studies

We	 conducted	 a	 systematic	 search	 using	 the	 LitCovid,	 EBSCO	
MEDLINE,	 CENTRAL,	 CINAHL,	 Web	 of	 Science,	 and	 Scopus	 elec‐
tronic	databases.	The	search	was	last	updated	on	April	19,	2020.	We	
did	 not	 impose	 any	 language	 restriction.	 The	 detailed	 search	 strat‐
egy	can	be	found	in	Data	S1.	Following	study	selection	(stage	3),	we	
searched	the	list	of	references	in	the	selected	studies.	We	contacted	
the	authors	of	published	reports	for	additional	information.

2.3 | Stage 3: Study selection

Two	authors	(RM	and	FE)	independently	screened	citation	titles	and	
abstracts,	then	reviewed	potentially	relevant	articles	in	full.	We	con‐
sidered	 any	 article	 reporting	 original	 research	 of	 COVID‐19	 during	
pregnancy,	whether	diagnosis	was	confirmed	by	reverse‐transcription	

polymerase	chain	reaction	(RT‐PCR)	or	based	on	clinical,	imaging,	and	
laboratory	 criteria.	 If	 agreement	 on	 abstract	 or	 full	 article	 inclusion	
could	 not	 be	 reached	 between	 the	 two	 reviewers,	 an	 opinion	 was	
requested	from	a	third	reviewer	(AN).

2.4 | Stage 4: Data charting process

A	data‐charting	electronic	form	was	jointly	developed	by	two	review‐
ers	(NH	and	ME)	to	determine	which	variables	to	extract.	Two	authors	
(NF	and	MS)	independently	extracted	data	and	(SM,	MN,	AA,	MK	and	
MME)	 continuously	 updated	 the	 data‐charting	 form.	We	 extracted	
the	 following	 data	 items:	 general	 data	 (title,	 year	 of	 publication,	
author’s	name,	 country);	methodological	data	 (research	design,	 set‐
ting,	 sample,	participant	characteristics—e.g.	 age,	gestational	age	at	
diagnosis);	and	clinical	data	(clinical	presentation,	illness	severity,	ges‐
tational	age	at	delivery,	mode	of	delivery,	mode	of	analgesia	or	anes‐
thesia,	maternal	outcomes,	perinatal	outcomes).	We	did	not	perform	
a	formal	critical	appraisal	of	primary	studies	for	this	scoping	review.

2.5 | Stage 5: Summarizing results

The	 results	 were	 organized	 under	 the	 following	 categories:	 clinical	
presentation,	maternal	outcomes,	and	perinatal	outcomes.

We	reported	the	review	following	the	Preferred	Reporting	Items	
for	 Systematic	 Review	 and	 Meta‐Analysis	 (PRISMA)	 guidelines	 –	
extension	for	scoping	review.5

3  | RESULTS

We	identified	33	original	studies	reporting	385	women	with	COVID‐19	
during	pregnancy	and	childbirth.	Figure	1	shows	the	process	of	study	
inclusion	in	the	scoping	review.

The	studies	included	one	case–control	study	from	China,6	16	case	
reports	(from	Australia,7	China,8–16	Honduras,17	Iran,18	South	Korea,19 
Sweden,20	Turkey,21	and	the	USA22),	and	16	case	series	(from	China,23–
34	Italy,35	The	Netherlands,36	and	the	USA37,38).	We	mapped	the	distri‐
bution	of	studies	according	to	the	study	design	(Table	1).	The	studies	
reported	data	between	December	8,	2019	and	April	19,	2020.

3.1 | Clinical presentation

Maternal	age	of	the	reported	cases	ranged	from	21–42	years.	Infection	
was	asymptomatic	in	29	(7.5%)	women.	Symptoms	at	the	time	of	diag‐
nosis	were	reported	in	most	women	(n=356,	92.5%).	The	most	frequent	
symptoms	were	fever	(n=259,	67.3%);	cough	(n=253,	65.7%);	dyspnea	
(n=28,	7.3%);	 diarrhea	 (n=28,	7.3%);	 sore	 throat	 (n=27,	7.0%);	 fatigue	
(n=27,	7.0%);	myalgia	(n=24,	6.2%);	and	chills	(n=21,	5.5%).	Other	symp‐
toms	were	reported	in	less	than	5%	of	women	and	included	nasal	conges‐
tion,	rash,	sputum	production,	headache,	malaise,	and	loss	of	appetite.	
Symptoms	appeared	in	the	postpartum	period	in	19	(4.9%)	women.

Laboratory	 confirmation,	 using	 RT‐PCR,	 was	 reported	 in	 346	
(89.9%)	women.	The	specimens	were	collected	using	nasopharyngeal	
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swabs.	Additional	specimens	were	collected	in	the	form	of	nasal	swab,	
vaginal	swab,	urine,	stool,	and	sputum.

Clinical	and	radiological	features	were	the	basis	for	diagnosis	in	39	
(10.1%)	women.	Chest	imaging	was	reported	in	161	(41.8%)	women,	
yet	usable	data	were	available	for	125	(32.5%).	Of	these	125	women,	
typical	features	in	the	chest	CT	scan	were	seen	bilaterally	in	99	(79.2%)	
women	and	unilaterally	in	22	(17.6%).	No	abnormality	on	chest	CT	was	
reported	in	4	(3.2%)	women.	The	predominant	radiological	pattern	was	

ground‐glass	opacity	 in	102	 (81.6%),	consolidation	 in	22	 (17.6%),	or	
reticular	 in	 1	 (0.8%).	Additional	 radiological	 features	 included	 thick‐
ening	of	the	adjacent	pleura	in	1	(0.8%),	pleural	effusion	in	9	(7.2%),	
atelectasis	in	1	(0.8%),	and	crazy	paving	appearance	in	1	(0.8%).

Laboratory	findings	included	elevated	D‐dimer	in	86	(22.3%),	ele‐
vated	C‐reactive	 protein	 in	 72	 (18.7%),	 lymphopenia	 in	 54	 (14.0%),	
modest	increase	in	liver	enzymes	(AST	in	22	[5.7%],	ALT	in	21	[5.45%]),	
and	thrombocytopenia	in	4	(1.0%)	women.

F I G U R E  1  Study	flowchart.
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3.2 | Pregnancy and childbirth

Gestational	age	at	the	time	of	diagnosis	ranged	from	6–41	weeks	of	
gestation,	with	276	(71.7%)	beyond	24	weeks	of	gestation	and	109	
(28.3%)	in	early	pregnancy.	The	course	of	pregnancy	included	birth	in	
252	(65.5%),	ongoing	pregnancy	in	124	(32.2%),	induced	abortion	in	4	
(1.0%),	spontaneous	abortion	in	3	(0.8%),	and	2	(0.5%)	women	with	a	
tubal	pregnancy.	Among	the	252	women	who	gave	birth,	175	(69.4%)	
were	delivered	by	cesarean	and	77	(30.6%)	had	a	vaginal	birth.	Type	
of	anesthesia	was	reported	 in	57	women,	with	neuraxial	anesthesia	
(continuous	epidural,	combined	spinal‐epidural,	or	spinal)	used	in	53	
(93.0%)	women	and	general	endotracheal	anesthesia	used	in	4	(7.0%)	
women.	Twelve	of	the	continuous	epidural	cases	experienced	hypo‐
tension	(<30%	of	basal)	that	was	managed	intraoperatively.

3.3 | Maternal outcomes

Case	severity	was	mild	 in	368	 (95.6%)	women,	severe	 in	14	 (3.6%),	
and	critical	in	3	(0.8%).	The	critical	cases	had	multiple	organ	dysfunc‐
tion	syndrome	(MODS)	including	acute	respiratory	distress	syndrome	
(ARDS).	Seventeen	(4.4%)	women	required	admission	to	an	intensive	
care	 unit	 (ICU)	 and	 6	 (1.6%)	 were	 mechanically	 ventilated,	 includ‐
ing	 one	on	 extracorporeal	membrane	oxygenation	 (ECMO).	All	 ICU	
admissions	 improved	and	were	discharged,	except	for	one	mortality	
and	one	case	on	ECMO.	On	April	6,	2020	we	contacted	the	authors	of	
the	cases	series	that	included	the	case	on	ECMO	for	an	update	on	her	
outcome.	We	did	not	receive	the	required	data.

3.4 | Perinatal outcomes

Among	the	252	women	who	gave	birth,	248	had	singleton	and	four	
had	twin	pregnancy,	with	a	total	of	256	newborns.	Gestational	age	at	
birth	ranged	from	30–41	weeks	of	gestation.	Preterm	birth	(<37	weeks	

of	 gestation)	 occurred	 in	 39	 (15.2%)	 newborns.	Birthweight	 ranged	
from	 1520–4050	 g.	 Low	 birth	 weight	 (<2500	 g)	 was	 reported	 in	
20	 (7.8%)	 newborns.	 Intrauterine	 fetal	 distress	 was	 reported	 in	 
20	(7.8%)	newborns.

Among	the	256	newborns,	reported	outcomes	included	admission	
to	NICU	in	8	(3.1%),	neonatal	mechanical	ventilation	in	3	(1.2%),	respi‐
ratory	distress	syndrome	in	12	(4.7%),	neonatal	pneumonia	in	3	(1.2%),	
and	 disseminated	 intravascular	 coagulation	 in	 3	 (1.2%).	 Mortality	
occurred	 in	 3	 cases.	 Two	 stillbirths	 were	 reported	 for	 two	 critical	
women	(one	maternal	mortality	and	one	woman	on	ECMO).	One	early	
neonatal	death	occurred	due	to	complications	of	prematurity	follow‐
ing	cesarean	delivery	at	34	weeks	for	antepartum	hemorrhage.

Four	 (1.6%)	newborns,	delivered	by	cesarean,	had	a	positive	RT‐
PCR	test	result	and	were	classified	as	mild.	The	sample	in	one	of	the	
four	newborns	was	collected	36	hours	after	birth.	The	four	newborns	
recovered	and	were	discharged.	Samples	from	their	cord	blood,	pla‐
centa,	 and	 amniotic	 fluid	 were	 negative.	 Three	 (1.2%)	 newborns	
had	positive	 IgM	and	6	 (2.3%)	had	a	positive	 IgG	 test.	PCR	 test	 for	
COVID‐19	in	samples	from	30	cord	blood,	23	amniotic	fluid,	and	12	
placentas	were	all	negative.	Data	on	breastfeeding	were	reported	for	
29	newborns,	with	18	newborns	breast	fed.	All	samples	of	breast	milk	
from	26	women	tested	negative	for	COVID‐19.

4  | DISCUSSION

This	 scoping	 review	 identified	 33	 primary	 studies	 addressing	
COVID‐19	infection	during	pregnancy	across	various	settings	of	care.	
In	summary,	the	spectrum	of	illness	severity	in	385	pregnant	women	
was	368	 (95.6%)	considered	mild,	14	 (3.6%)	considered	severe,	and	
3	 (0.8%)	 critical	 cases.	 Seventeen	women	were	 admitted	 to	 an	 ICU	
(five	mechanically	ventilated,	one	on	ECMO).	Only	one	woman	died.	
Childbirth	 occurred	 in	 252	women	 (169.4%	 delivered	 by	 cesarean,	
30.6%	vaginal	birth).	Outcomes	of	256	newborns	 included	four	RT‐
PCR	positive,	two	stillbirths,	and	one	neonatal	death.

Accumulating	 evidence	 suggests	 that	 a	 subgroup	 of	 patients	
with	severe	and	critical	COVID‐19	might	have	a	cytokine	storm	syn‐
drome.	Viral	 infections	might	 trigger	 a	 syndrome	known	as	 second‐
ary	hemophagocytic	lymphohistiocytosis	(sHLH).	Patients	with	sHLH	
have	fulminant	hypercytokinemia	and	multiorgan	failure	that	eventu‐
ally	cause	death.	Pulmonary	 involvement	 (including	ARDS)	occurs	 in	
50%	of	patients	with	sHLH.	Critical	cases	of	COVID‐19	show	a	cyto‐
kine	profile	 resembling	 sHLH,	 characterized	by	 increased	proinflam‐
matory	interleukins	and	tumor	necrosis	factor‐α	and	associated	with	
mortality.39	Pregnancy	modulates	the	immune	system.	Human	chori‐
onic	gonadotropin	and	progesterone	inhibit	the	Th1	proinflammatory	
pathway	via	decreasing	 tumor	necrosis	 factor‐α.3	We	speculate	 that	
this	modulated	immune	system	might	protect	pregnant	women	from	
the	cytokine	storm	syndrome	and	associated	morbidity	and	mortality.	
This	might	explain	the	results	of	reported	outcomes	among	the	385	
women	in	33	reports.

We	 extracted	 data	 regarding	 potential	 vertical	 transmission.	 In	
four	 neonates	who	 had	 RT‐PCR	 confirmed	 infection,	 samples	 from	

T A B L E  1  Distribution	of	study	designs	included	in	the	review.

Design Country
Count of 
reports

Sum of 
COVID‐19 cases

Case–control China 1 16

Case	report Australia 1 1

China 9 9

Honduras 1 1

Iran 1 1

South	Korea 1 1

Sweden 1 1

Turkey 1 1

USA 1 1

Case	series China 12 154

Italy 1 42

Netherland 1 107

USA 2 50

Total 33 385
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cord	blood	and	amniotic	fluid	were	negative.	Based	on	the	available	
data,	we	are	uncertain	of	the	mode	of	transmission	since	there	is	no	
evidence	that	these	four	cases	were	the	result	of	a	vertical	transmis‐
sion.	The	negative	tests	in	the	breast	milk	of	26	cases	is	probably	reas‐
suring	 for	 nursing	mothers.	 Evidently,	 as	more	 data	 are	 shared,	 our	
confidence	 in	 the	estimates	will	 improve.	This	will	allow	us	 to	make	
better	well‐informed	decisions	in	this	critical	time.

Obstetricians	 and	 those	 caring	 for	mothers	 and	 newborns	 need	
more	sharing	of	accurate,	routinely	collected	health	data	of	COVID‐19	
cases	 during	 pregnancy.	 This	 need	 is	 currently	 being	 addressed	 by	
developing	disease	registries	in	different	countries	including	PRIORITY	
in	the	USA,	one	in	the	Republic	of	Ireland,	one	in	the	Netherlands,	and	
an	 international	 registry	 in	 Switzerland.	 Prospective	 structured	data	
collection	will	help	future	research	projects	and	will	allow	a	clear	under‐
standing	of	the	risks	associated	with	COVID‐19	infection	during	preg‐
nancy.	 Networks	 of	 healthcare	 facilities	 and	 research	 organizations	
should	work	to	create	a	responsive	data	collection	system	to	ensure	
a	rapid	assessment	of	the	risks	linked	to	future	emergent	pathogens.

The	development	of	and	adherence	to	a	set	of	core	outcomes	for	
reporting	studies	of	COVID‐19	during	pregnancy	is	essential.	Finally,	
we	believe	that	the	inclusion	of	pregnant	women	in	current	trials	may	
be	considered.

Our	scoping	review	has	some	limitations.	To	make	our	review	fea‐
sible,	we	were	only	able	to	include	data	from	published	or	shared	indi‐
vidual	patient	data.	We	believe	that,	amid	a	critical	time	of	a	pandemic,	
cases	of	COVID‐19	during	pregnancy	may	not	have	been	shared	by	
every	 healthcare	 facility.	This	 is	 a	 rapidly	 evolving	 healthcare	 issue.	
This	scoping	review	was	an	enormous	undertaking	and	our	results	are	
only	up	 to	date	 to	April	20,	2020.	We	did	not	assess	 the	quality	of	
reports.	We	understand	that	during	a	pandemic,	the	intention	to	share	
data	rapidly	might	have	an	impact	on	the	quality	of	published	primary	
reports.	Some	of	the	primary	sources	might	overlap.	We	have	traced	
the	cases	through	careful	data	collection	and	contacting	the	authors	
to	minimize	the	possibility	of	double	counting.

In	conclusion,	the	currently	available	data	suggest	that	COVID‐19	
infection	during	pregnancy	has	a	similar	clinical	presentation	and	 ill‐
ness	severity	to	non‐pregnant	adults	and	may	not	be	associated	with	
poor	maternal	or	perinatal	outcomes.
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