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ABSTRACT	
Severe	 acute	 respiratory	 syndrome	 coronavirus	 2	 (SARS	 CoV-2)	 is	 the	 ninth	
documented	coronavirus	to	infect	humans	and	it	is	highly	transmissible;	has	caused	
a	global	pandemic	and	dramatic	loss	of	human	life	worldwide.	Isolated	in	Wuhan,	
China	 in	 late	2019,	 it	 struck	nations	with	 significant	economic	and	public	health	
consequences.	The	International	Committee	on	Taxonomy	of	Viruses	(ICTV)	named	
the	virus	as	SARS-CoV-2	and	the	disease	as	COVID-19.	However,	 few	studies	have	
been	published	on	the	effects	that	this	virus	can	have	during	pregnancy,	childbirth	
and	 postpartum,	 so	 the	 objective	 of	 this	 review	 is	 to	 alert	 about	 the	 possible	
problems	that	women	can	present	during	their	pregnancy,	and	provide	adequate	
and	specialized.	It	has	been	described	that	SARSCoV-2	virus	has	a	predilection	for	
the	 angiotensin	 converting	 enzyme	 (ACE)	 II	 receptor	 present	 in	 pneumocytes,	
enterocytes	 and	 at	 the	 placental	 level.	 Placental	 involvement	 could	 lead	 to	
hypoperfusion	 and	 thrombosis,	 resulting	 in	 fetal	 intrauterine	 growth	 restriction	
and	preterm	delivery.	Careful	monitoring	of	pregnant	patients	who	test	positive	for	
SARS-CoV-2	 is	 recommended	 because	 of	 the	 potential	 complications	 that	 could	
occur	 in	 the	 mother	 and	 fetus.	 The	 recommendations	 include	 offering	 vaccines	
against	 SARS-CoV-2	 to	 pregnant	 and	 breastfeeding	 women,	 the	 provision	 of	
comprehensive	health	care	to	the	mother-child	pair;	for	example,	maternal	support	
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networks	 and	 establishment	 of	 successful	 breastfeeding,	 which	 involves	 the	
development	of	the	maternal-neonatal	bond.		
	
Keywords:	Pregnancy,		postpartum,	lactation,	SARS-CoV-2,	vaccine.	

		
INTRODUCTION	

In	late	2019,	Wuhan,	the	capital	of	Hubei	province	in	China,	experienced	an	outbreak	of	a	new	
coronavirus,	which	during	the	first	50	days	of	the	epidemic	killed	more	than	1,800	people	and	
infected	more	than	70,000.	This	virus	was	reported	to	be	a	member	of	coronavirus	group	b	and	
was	named	new	coronavirus	2019	(2019-nCov).	The	International	Committee	on	Taxonomy	of	
Viruses	(ICTV)	named	the	virus	as	SARS-CoV-2	and	the	resulting	disease	as	COVID-19	(Shereen	
et	al.,	2020).	
	
Initially,	it	was	thought	that	infected	patients	may	have	had	in	common	the	fact	that	they	had	
visited	a	seafood	market	where	live	animals	were	sold,	or	they	may	have	used	infected	animals	
or	birds	as	a	food	source.	However,	subsequent	investigations	showed	that	some	people	were	
infected	even	without	visiting	the	seafood	market.	These	observations	indicated	the	spread	of	
the	virus	among	humans,	and	it	was	subsequently	reported	in	more	than	100	countries	around	
the	world.	Person-to-person	spread	of	the	virus	occurs	due	to	close	contact	with	an	infected	
person	 through	 coughing,	 sneezing,	 small	 respiratory	 droplets	 or	 aerosols	 and	 subsequent	
inhalation	of	these	through	the	nose	or	mouth.1	
	
On	 January	30,	2020,	 the	World	Health	Organization	declared	the	outbreak	an	 international	
public	health	 emergency.	On	February	11,	 2020,	 the	new	coronavirus	disease	was	officially	
named	by	the	World	Health	Organization	(WHO)	as	COVID-19	(WHO,	2020).	
	
The	 progression	 of	 the	 pandemic	 in	 a	 country	 also	 depends	 on	 other	 relevant	 population	
factors,	such	as	demographic	characteristics.	Therefore,	in	countries	with	disadvantaged	social,	
political	and	economic	characteristics,	medical	care	and	policies	such	as	vaccination,	access	to	
diagnostic	tests	and	screening	of	those	likely	to	be	infected	play	a	key	role	(Angius	et	al.,	2021).	
Although	 the	 virus	 is	 prevalent	 in	 all	 age	 groups,	 immunocompromised	 individuals	 are	
disproportionately	 affected	 with	 respect	 to	 the	 severity	 of	 symptoms;	 and	 it	 has	 been	
previously	described	 that	 pregnant	women	and	 their	 fetuses	 are	particularly	 susceptible	 to	
infections	 due	 to	 physiological	 changes	 such	 as	 cell-mediated	 immunity,	 immaturity	 of	 the	
adaptive	immune	system,	and	cytokine	dysregulation	(Chen	et	al.,	2020).	
	

SARS-COV-2	IN	PREGNANT	WOMEN	
Current	knowledge	about	the	effect	of	SARS-CoV-2	infection	during	pregnancy	has	largely	been	
obtained	from	case	reports,	case	series,	and	population	surveillance	systems.	These	data	have	
focused	particularly	on	maternal	outcomes	of	women	with	symptomatic	disease	and	maternal	
death,	stillbirth,	and	neonatal	death;	each	has	been	reported	to	occur	in	about	1%	of	cases	under	
this	setting	(Kachikis	et	al.	2021).	
	
At	the	onset	of	the	SARS-CoV-2	pandemic,	WHO	designated	pregnant	women	as	a	vulnerable	
group	 based	 on	 preliminary	 reports	 of	 increased	 risk	 of	 fetal	 death,	 preterm	 delivery,	 and	
intrauterine	 growth	 restriction,	 in	 addition	 to	 experience	 previously	 gained	 with	 already	
known	respiratory	virus	outbreaks;	pregnant	women	were	assumed	to	be	at	increased	risk	of	
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morbidity	 and	 mortality	 from	 SARS-CoV-2	 infection,	 particularly	 when	 symptomatic;	 The	
clinical	features	of	COVID-19	pneumonia	in	pregnant	patients	are	similar	to	those	reported	in	
non-pregnant	 patients	 who	 developed	 COVID-19	 pneumonia,	 with	 clinical	 findings	 ranging	
from	asymptomatic	presentation	 to	severe	disease	and	even	death	 in	some	cases.	The	most	
common	symptoms	in	the	pregnant	woman	with	COVID-19	are	fever,	cough,	and	muscle	pain	
(Chen	et	al.,	2020).	
	
It	has	been	previously	described	that	SARSCoV-2	virus	has	a	predilection	for	the	ACE	II	receptor	
present	 at	 the	 placental	 level.	 Placental	 involvement	 could	 cause	 hypoperfusion	 and	
thrombosis,	leading	to	intrauterine	growth	restriction	and/or	preterm	delivery	(Oltean	et	al.,	
2021).	The	first	studies	regarding	the	placental	histopathological	changes	in	women	with	late	
pregnancy	 and	 COVID-19,	 showed	 placental	 tissue	 analyzed	 showed	 fibrin	 deposits	 and	
infarcts,	which	could	condition	placental	hypoperfusion	due	to	the	presence	of	ACE	II	receptors	
in	the	placenta	Chen,	et	al.	(2020).		
	
The	increased	risk	of	pregnancy	could	be	explained	in	part	by	impaired	placental	function.	A	
trial	 conducted	 by	 Radan	 et	 al.	 (2020),	 evaluated	 placental	 weight,	 birth	 weight/placental	
weight	ratio,	and	metabolic	scale	exponent	β,	an	indicator	of	normal	fetus-placental	growth,	as	
well	as,	SARS-CoV-2	during	pregnancy,	which	is	associated	with	a	higher	incidence	of	low-birth-
weight	placenta,	increased	birth	weight/placental	weight	ratio,	and	abnormal	β-scale	exponent	
in	the	cohort	of	153	patients.	Emphasizing	intensified	fetal	surveillance	in	these	pregnancies	
(Radan	et	al.,	2020).	
	
For	this	reason,	it	is	important	to	advise	pregnant	women	of	the	risks	of	SARS-CoV-2	infection;	
for	example,	the	aforementioned	risks	of	preterm	delivery,	intrauterine	growth	restriction	and	
maternal	 admission	 to	 the	 intensive	 care	 unit	 (Anderson,	 2020).	With	 the	 ongoing	 concern	
about	 SARS-CoV-2	 around	 the	 world,	 the	 focus	 is	 on	 treatment	 in	 general;	 pregnant	 and	
lactating	women	in	this	case	(Bastug	et	al.,	2020;	Halasa	et	al.,	2021).	
	
After	 much	 effort,	 several	 vaccines	 were	 developed	 and	 approved	 for	 emergency	 use;	
thereafter,	a	massive	mass	vaccination	campaign	was	initiated.	SARS-CoV-2	vaccines	prove	to	
be	quite	effective	in	preventing	COVID-19	and	because	SARS-CoV-2	is	associated	with	adverse	
events	 in	 pregnancy	 recommendations	 should	 offer	 SARS-CoV-2	 vaccines	 to	 pregnant	 and	
lactating	women,	 despite	 their	 lack	 of	 inclusion	 in	 initial	 clinical	 trials	 (Angius	 et	 al.,	 2021;	
Kachikis	et	al.,	2021;	Lipkind	et	al.,	2021;	Romero-Ramírez	et	al.,	2022).	
	

One	point	to	consider	is	the	doubts	and	concerns	among	pregnant	women	regarding	the	safety	
of	vaccines,	which	represent	a	persistent	barrier	to	the	acceptance	of	vaccines.	Nevertheless,	a	
prospective	cohort	study	reported	that	COVID-19	vaccines,	were	well	tolerated	among	persons	
who	were	pregnant,	breastfeeding,	or	planning	a	pregnancy.	Reactions	on	day	1	after	the	first	
dose	with	BNT162b2	and	mRNA-1273	vaccines	were	similar	between	groups	and	comparable	
to	 findings	 among	pregnant	women.	 	All	 groups	 reported	 an	 increase	 in	 reactions	 after	 the	
second	dose	of	these	vaccines	(Kachikis	et	al.,	2021).	
	
Nir	et	al.	(2020)	conducted	a	study	in	women	who	were	immunized	with	the	messenger	RNA	
vaccine	BNT162b2	during	the	pregnancy	period,	demonstrated	an	efficient	transfer	of	SARS-
CoV-2	immunoglobulin	G	across	the	placenta	to	their	newborns,	with	an	adequate	correlation	
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between	 antibody	 concentrations	 found	 in	 maternal	 serum	 and	 cord	 blood;	 since	 the	
comparison	 between	 immunized	 patients	 and	 those	 otherwise	 recovered	 from	 COVID-19,	
revealed	 significantly	higher	 levels	of	 immunoglobulin	G	 in	maternal	 serum	and	cord	blood	
among	 the	 former	mentioned.	Concluding	 that,	 in	addition	 to	achieving	maternal	protection	
against	SARS-CoV-2,	the	vaccine	could	also	prove	useful	in	providing	humoral	immunity	to	the	
newborn	(Nir	et	al.,	2021).	
	
COVID-19	vaccination	during	pregnancy	is	associated	with	detectable	maternal	antibodies	in	
maternal	sera	at	delivery,	breast	milk,	and	infant	sera	indicating	transfer	of	maternal	antibodies	
during	pregnancy	(Hall	et	al.,	2022;	Halasa	et	al.,	2021).	
	
However,	 despite	 highly	 effective	 vaccines,	 some	 vaccines	 have	 recently	 shown	 a	 different	
efficacy	 against	 new	 variants	 of	 the	 virus.	 Genome	 variability	 is	 a	 common	 feature	 among	
viruses,	but	in	a	scenario	such	as	the	one	we	are	currently	in,	it	becomes	relevant	(Angius	et	al.,	
2021).	
	
In	addition	to	inequity	in	access	to	vaccines,	bringing	with	it	a	large	number	of	unvaccinated	
subjects	who	are	particularly	susceptible	 to	 infection.	These	conditions	offer	 the	virus	more	
opportunities	 for	 mutation	 and	 prospective	 selection	 of	 variants,	 particularly	 those	 with	
greater	transmissibility	and	immune	escape	potential;	mutations	affecting	mainly	the	Spike	(S)	
protein	have	recently	been	documented	(Angius	et	al.,	2021).	
	
For	these	reasons,	health	professionals	have	an	obligation	to	recommend	and	clarify	possible	
concerns	about	vaccination	against	SARS-CoV-2	to	pregnant	women	and	women	planning	to	
become	 pregnant,	 in	 addition	 to	 compliance	 with	 hygiene	 and	 social	 distancing	 measures	
(Stuebe,	2020a).				
	

PROTOCOL	FOR	MEDICAL	MANAGEMENT	
All	patients,	whether	pregnant	or	not,	should	be	screened	for	symptoms	of	probable	respiratory	
infection.	 Ideally,	 screening	 procedures	 should	 begin	 before	 delivery;	 for	 example,	 patients	
should	be	instructed	at	prenatal	visits	on	what	to	do	if	they	develop	respiratory	symptoms.	In	
case	of	respiratory	symptoms,	they	should	be	isolated	from	other	patients	and	always	wear	a	
mask.	 Patients	 with	 suspected	 COVID-19	 criteria	 should	 be	 isolated	 from	 other	 patients	
immediately	(Chu	et	al.,	2004;	Bai	et	al.,	2020).	 	Healthcare	workers	should	 follow	standard	
precautions	 depending	 on	 the	 type	 of	 exposure	 and	 that	 the	 equipment	 used	 is	 cleaned	
according	to	established	regulations	(Della	Gatta	et	al.,	2020).	
	
Childbirth	is	considered	to	be	one	of	the	most	important	events	for	individuals,	their	families	
and	environment;	despite	this	many	hospitals	have	modified	their	usual	practices	at	the	time	
of	delivery	and	during	hospitalization	 in	terms	of	visits	and	the	number	of	birth	attendants.		
There	is	no	clear	evidence	on	the	optimal	mode	and	timing	of	delivery;	therefore,	the	mode	and	
timing	of	delivery	should	be	 individualized	according	 to	obstetric	 indications	and	maternal-
fetal	status	(Parazzini	et	al.,	2020).	
	

COVID-19	ON	POSTPARTUM	AND	LACTATION	
The	World	 Health	 Organization	 (2022),	 recommends	 that	 after	 delivery,	 the	 newborn	 and	
mother	with	diagnosed	or	confirmed	suspected	SARS-CoV-2	should	remain	together.	Skin-to-
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skin	contact,	kangaroo	care,	and	rooming-in	should	be	allowed	during	the	day	and	night	(Stuebe	
A.,	2020a).	
	
The	benefit	of	separation	of	mother	and	newborn	lies	in	minimizing	the	risk	of	transmission	of	
SARS-CoV-2	 from	 mother	 to	 newborn	 during	 the	 hospital	 stay.	 However,	 additional	
considerations	must	be	taken	into	account;	while	it	is	true	that	separation	prevents	infection	
during	 the	hospital	 stay,	 it	does	not	contemplate	 for	exposure	once	 the	newborn	 leaves	 the	
hospital	(Stuebe,	2020b).	
	
Disruption	 of	 skin-to-skin	 contact	 alters	 the	 physiology	 of	 the	 newborn,	 which	 is	 vitally	
important	 for	 the	 colonization	 of	 its	 microbiota.	 The	 interruption	 of	 skin-to-skin	 contact	
between	the	newborn	and	its	mother	increases	stress	levels	and	interferes	with	the	supply	of	
breast	milk,	resulting	in	the	disruption	of	innate	and	specific	immunity	protection,	as	maternal	
antigen-specific	antibodies	begin	to	appear	in	the	milk	within	7	days,	protecting	the	infant	from	
acquiring	various	 infections.	 In	addition,	breast	milk	contains	multiple	oligosaccharides	and	
innate	immunity	factors	that	help	mitigate	the	impact	of	viral	infection	(Stuebe,	2020b).	
	
Newborns	and	infants	may	be	more	exposed	than	other	children	at	pediatric	ages;	therefore,	
they	deserve	 special	 attention	because	of	 the	 insidious	and	nonspecific	 symptoms	 that	may	
present	in	them.	The	risk	of	the	newborn	child	of	an	infected	mother	testing	positive	for	SARS-
CoV-2	 is	 approximately	2.5%	 if	 the	mother	was	 admitted	 to	 the	hospital	with	 symptomatic	
disease	(Mullins	et	al.,	2021;	Salvatori	et	al.,	2020).	
	
Despite	 this,	 few	 reports	 provide	 strong	 evidence	 of	 vertical	 transplacental	 transmission.	
Postpartum	horizontal	transmission	from	mother	to	newborn	could	occur	through	respiratory	
droplets	and	aerosols	rather	than	through	milk	(Salvatori	et	al.,	2020;	Mullins	et	al.,	2021).	
	
The	American	Academy	of	Pediatrics	(AAP)	recommends	that	newborns	not	be	tested	for	SARS-
CoV-2	until	24	hours	of	age;	some	infants	may	test	negative	even	at	24	hours	(Stuebe,	2020b).	
By	decreasing	 the	 likelihood	of	 establishing	 successful	 breastfeeding	with	 separation	of	 the	
mother-newborn	pair;	those	newborns	who	are	not	breastfed	have	a	3.6-fold	increased	risk	of	
being	hospitalized	for	pneumonia	compared	with	newborns	who	are	exclusively	breastfed	for	
at	least	4	months;	therefore,	separating	mother	and	newborn	immediately	after	birth	may	make	
the	latter	more	vulnerable	to	severe	respiratory	infections,	including	SARS-CoV-2,	during	the	
first	year	of	life	(Stuebe,	2020b;	Salvatori	et	al.,	2020).	
	
Another	aspect	 to	consider	 is	 that	separate	 isolation	of	mother	and	baby	requires	 twice	 the	
resources:	two	hospital	wards,	twice	the	number	of	trained	staff	to	provide	care,	and	two	sets	
of	personal	protective	equipment,	one	for	each	team	member;	and	given	the	context	of	hospital	
overcrowding	 and	 resource	 shortages	 faced	 by	 healthcare	 institutions,	 this	 is	 particularly	
problematic	(Stuebe,	2020b).	
	
Promoting	and	supporting	the	initiation,	duration	and	exclusivity	of	breastfeeding	is	a	public	
health	issue;	it	is	therefore	of	utmost	importance	to	recommend	breastfeeding	to	the	mother,	
thanks	 to	 the	 known	 importance	 for	 the	 lifelong	 health	 of	 mother	 and	 child.	 	 During	 the	
establishment	of	breastfeeding	it	is	important	to	inform	the	mother	that	the	available	evidence	
indicates	that	transmission	of	the	virus	through	breast	milk	is	unlikely,	although	transmission	
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through	 respiratory	 secretions	 during	 breastfeeding	 is	 possible	 if	 appropriate	 isolation	
measures	are	not	used:	hand	washing,	use	of	a	mask	that	adequately	covers	the	nose	and	mouth	
in	 case	 of	 any	 respiratory	 symptoms,	 coughing	 and	 disinfection	 of	 surfaces	 that	 have	 been	
routinely	touched	(Stuebe,	2020b).	
	

CONCLUSION	
Careful	 follow-up	 of	 pregnant	 patients	 who	 test	 positive	 for	 SARS-CoV-2	 is	 recommended	
because	of	the	potential	 for	maternal	and	fetal	complications.	This	 increased	risk	of	adverse	
pregnancy	outcomes	could	be	explained	in	part	by	impaired	placental	function;	including	low-
birth-weight	 placenta,	 fibrin	 deposits	 and	 infarcts,	 which	 could	 condition	 placental	
hypoperfusion	due	to	the	presence	of	ACE	II	receptors	in	the	placenta.	
	
Therefore,	SARS-CoV-2	vaccines	should	be	offered	to	pregnant	and	lactating	women,	and	their	
inclusion	in	clinical	trials	of	vaccine	efficacy	or	potential	treatments	should	be	considered;	they	
deserve	to	have	information	based	on	the	best	available	scientific	evidence	for	the	prevention	
and	treatment	of	medical	conditions	during	gestation	and	postpartum.		
	
As	with	all	interventions,	whether	preventive,	diagnostic,	or	therapeutic	during	pregnancy,	the	
potential	benefits	and	risks	to	the	mother	and	newborn,	e.g.,	alteration	of	innate	and	newborn-
specific	immunity,	should	be	carefully	considered.	Routine	preventive	separation	of	a	healthy	
mother	and	newborn	should	not	be	taken	lightly	because	of	the	possible	detrimental	effects	on	
feeding,	maternal-neonatal	bonding	and	the	doubling	of	resources	needed	for	medical	care	in	
the	already	overburdened	health	care	system;	it	is	therefore	recommended,	in	the	absence	of	
contraindications,	that	mother	and	newborn	remain	together,	in	order	to	promote	skin-to-skin	
contact,	 kangaroo	 care	 and	 decrease	 stress	 on	 both	 the	 newborn	 and	 the	 mother.	 Health	
professionals	have	to	protect,	promote	and	support	breastfeeding,	since	lack	of	information	can	
lead	to	the	mistake	of	advising	mothers	to	abandon	breastfeeding.	It	is	necessary	to	focus	on	
the	integral	wellbeing	of	the	mother-child	binomial	and	always	seek	the	maximum	benefit	for	
both.	
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