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What do we know about the subject matter of this study?

The SARS-CoV-2 infection continues to have worldwide conse-
quences. The effects of infection during pregnancy are an evolving 
question, as is vertical transmission of the virus and its consequen-
ces in the newborn.

What does this study contribute to what is already known?

This provides an approximation based on the published literatu-
re, that vertical mother-to-child transmission is possible but in-
frequent. However, prospective cohort studies are needed to draw 
more concrete conclusions regarding vertical transmission and its 
consequences.
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Abstract

Vertical transmission of SARS-CoV-2 from the infected mother to the newborn is still uncertain and 
the definitive answer is under evaluation. The objective of this review was to evaluate the evidence 
available in the literature regarding whether the pregnant woman infected by SARS-CoV-2 represents 
a potential risk of vertical transmission to the fetus and/or newborn. Material and Method: A scoping 
review was performed using Science Direct, PubMed, and Cochrane library to search for research 
papers. Inclusion criteria: published studies of pregnant mothers with COVID-19, with perinatal 
outcomes reported in the first 72 hours after birth. Results: 569 studies were found; 65 of them were 
repeated. Therefore, 504 were evaluated, of which 460 were excluded. Finally, 42 research papers 
that met the inclusion criteria were analyzed. 334 pregnant women with COVID-19 and 335 new-
borns were described; of which 20 presented SARS-CoV-2 infection confirmed by Polymerase chain 
reaction (PCR) from nasopharyngeal swab. Of these, 18 were identified in the first 48 hours after 
birth and 12 presented with symptoms. The most frequent route of delivery was cesarean section in 
76.2%, and the gestational age range of the newborns was between 26 and 40 weeks. In 86.8% of the 
cases, mother-child pairs were isolated. Conclusion: Vertical transmission of COVID-19 is possible, 
although infrequent. Prospective studies are required to establish the possibility of in utero maternal-
fetal transmission and its consequences.
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Introduction

In early December 2019, several cases of pneu-
monia of unknown origin emerged in Wuhan, Hubei 
Province, China. Most of these patients reported ha-
ving been to the Wuhan seafood wholesale market 
that sold various species of live animals1. The disease 
spread rapidly to other parts of China and other coun-
tries around the world2. On January 7, 2020, the World 
Health Organization (WHO) named it as the 2019 no-
vel coronavirus (2019-nCoV), and on March 11, 2020, 
it was declared as a pandemic3. The first case detected 
in Chile was confirmed on March 3, 2020, and the cou-
ntry entered a Phase 4  health emergency on March 16. 
As of August 31, 411,726 people had been infected in 
Chile, of which 11,289 patients died5.

The disease caused by the 2019-nCoV6 is a highly 
contagious disease for all susceptible age groups6. 
However, people with comorbidities or those over 65 
years of age are more likely to develop a severe form of 
the disease7. It has been observed that children appa-
rently have reduced acute illness severity8,9.

At the time of this study, 7 coronavirus species have 
been identified, including the latest, SARS-CoV-2, 
which causes disease in humans10. Of these, the Severe 
Acute Respiratory Syndrome virus (SARS-CoV) and 
the Middle East Respiratory Syndrome virus (MERS-
CoV) were identified as causative agents of severe 
respiratory disease in outbreaks of interspecies infec-
tions1, 10.

This virus is transmitted from person to person, 
both in symptomatic and asymptomatic patients11. 
Generally, transmission occurs through droplets pro-
duced by breathing, talking, coughing, singing, and 
aerosol particles11,12. Aerosol-droplets mediated trans-
mission increases especially in specific circumstances, 
as occurs during intubation, endotracheal aspiration, 
etc.11,12. However, there is evidence that there may be 
intestinal infection and excretion through feces, incre-
asing the risk of hand-to-mouth infection12,13. There-
fore, prevention measures are essential for preventing 
its spread.

In newborn patients, horizontal transmission of 
the virus has shown to occur similarly to other age 
groups13, however, these patients are also at risk of 
vertical transmission. This mechanism of transmission 
remains unclear and requires further study, although 
there are reports that suggest and/or confirm this type 
of transmission14,15,16.

Since the beginning of the pandemic, some cases 
of neonatal SARS-CoV-2 infection have been repor-
ted, the earliest being at 16 and 30 hours after birth16,17. 
It should be noted that most of the described cases of 
vertical transmission have occurred during the third 
trimester of gestation. However, the potential effects of 

infection in the first and second trimesters of pregnan-
cy on the fetus are unknown.

Based on the available evidence and the gaps in the 
literature so far, regarding the effects of the virus on 
the fetus and newborn in the possible vertical trans-
mission, we pose the following research question: 
What is the evidence regarding the possibility of ver-
tical transmission from pregnant women infected with 
SARS-CoV-2 to fetuses and newborns during the CO-
VID-19 pandemic?

The objective of this review was to evaluate the evi-
dence available in the literature as to whether pregnant 
women infected with SARS-CoV-2 can transmit the 
infection vertically to the fetus and/or newborn.

Material and Method

A scoping review18 was carried out of the existing 
literature to date. The search engines Science direct, 
Pubmed, and Cochrane library were used to search for 
research papers published between January 1 and Au-
gust 31, 2020. The controlled terms “Infant, Newborn”, 
“Neonatal”, “Pregnancy”, joined with the Boolean 
operator OR were used as the population; the contro-
lled terms “Coronavirus”, “COVID-19”, and “SARS-
CoV-2”, joined with the operator OR, were used as the 
intervention; and the controlled terms “Transmission” 
and “Vertical Transmission”, joined with the operator 
OR, were used as the results. The population, interven-
tion, and results were joined with the Boolean operator 
AND to create the final search equation. In addition, 
the controlled term “Severe Acute Respiratory Syndro-
me Coronavirus 2” was used in the search equation in 
the Science Direct database, obtaining 564 studies. We 
also included five additional studies, which were sent 
by the lead authors to the investigators of this review. 
(Figure 1)

Inclusion criteria were peer-reviewed publications 
in English or Spanish of pregnant patients with CO-
VID-19 confirmed by PCR for SARS-CoV-2 and/or 
compatible chest CT scan and perinatal outcomes des-
cribed in the study, and infection of the newborn of 
an infected mother before 72 hours postnatal period. 
Exclusion criteria were absence of records of neonatal 
outcomes in mothers infected with SARS-CoV-2 and 
unpublished maternal and/or neonatal case reports, 
or without peer control. Review, record, and analysis 
were performed by the two researchers.

In the studies evaluated, the following were recor-
ded: pregnant women positive with COVID-19; type of 
delivery; number of newborns; real-time PCR tests for 
SARS-CoV-2 by nasopharyngeal swab from mother 
and newborn in the first 72 hours postnatally, and later 
during hospitalization. PCR for SARS-CoV-2 was as-
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sessed in the placenta, amniotic fluid, cord blood, and 
breast milk. Immunoglobulin G and M levels and res-
ponse curves from newborns were also recorded. The 
medical approach with the mother-child pair and the 
clinical evolution of the newborns infected with SARS-
CoV-2 were recorded. Data were analyzed qualitati-
vely, describing results in percentages and frequencies. 
Since this was an exploratory systematic review, there 
was no risk of bias assessment.

Results

We found 569 studies, of which 65 were repeated, 
resulting in 504 titles and/or abstracts. Subsequently, 
they were evaluated to determine their relevance to the 
study, excluding 460. Of the 44 studies to be assessed, 
2 were excluded due to language limitation (Manda-

rin Chinese). Finally, 42 research papers were analyzed 
(figure 1).

Of the studies analyzed16-17, 19-58, 97.6% were case 
series or case reports, except for a case-control study 
published by Yang, H. et al.20. These studies describe 
334 pregnant patients with COVID-19 confirmed by 
PCR for SARS-CoV-2 and/or chest CT scan and 335 
newborns, of which 20 had SARS-CoV-2 infection, 
confirmed by PCR (table 1).

Of the 334 pregnancies, the route of delivery was 
recorded in 308 (92.2%). The 76.3% (235/308) were 
cesarean section and 23.7% (73/308) vaginal delivery. 
The gestational age range of the newborns evaluated 
was between 26 and 40 weeks. Of the 334 newborns 
born to mothers with COVID 19, there is only one pu-
blished case of fetal death29.

Regarding the medical approach with the mother-
child pair, this was recorded in 52.2% (175/335) of the 

Figure 1. Flow chart of the study 
selection
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cases. In 86.8% of the cases, the newborn was isolated 
from its mother. In 13.2%, sharing room and breastfe-
eding of the child was allowed, using personal protec-
tion measures, such as hand washing before breastfee-
ding and use of a face mask. (Table 2)

There were 20 newborns with confirmed CO-
VID-19, accounting for 5.9% of the sample, 18 of them 
had positive PCR for SARS-CoV-2 in the first 48 hours 
postpartum. Of these 20 newborns, 60% (12/20) pre-
sented some symptomatology. The most frequent signs 
and symptoms were fever (35%), respiratory distress 
(30%), and lethargy or irritability (15%). One new-
born presented neonatal depression secondary to ma-
ternal anesthesia. No neonates died from COVID-19 
in this review. (Table 3)

Of the total pregnancies described, the PCR for 
SARS-CoV-2 in amniotic fluid, placenta, and/or breast 
milk was performed in 17.9% (60/334) of the new-
borns. Only 3 patients presented positive results in pla-
cental tissue, cord blood, or amniotic fluid. (Table 4)

6 neonates had positive results for immunoglobu-
lins, of which 2 presented increased IgM in blood, but 
with negative PCR for SARS-CoV-2.

Discussion

In this review, in all newborns who tested positive, 
SARS-CoV-2 infection was detected during the first 72 
hours postpartum. The mechanism of infection was 
unclear, and it is not possible to determine the exact 
time of transmission, but it suggests vertical transmis-
sion. This transmission could have occurred in utero 
(transplacental infection), during delivery by ingestion 
or aspiration of cervicovaginal secretions, or during 
postpartum through breastfeeding30.

Of the 20 newborns positive for SARS-CoV-2, 18 

(90%) were diagnosed through nasopharyngeal swabs 
before 48 hours postnatal and all of them were com-
pletely isolated from the mother since birth, suggesting 
that it was a vertical and not horizontal transmission. 
Among these newborns, the case reported by Vivanti, 
AJ. et al56 stands out as a confirmed case of transplacen-
tal transmission of SARS-CoV-2, since there was posi-
tivity in nasopharyngeal PCR samples in the newborn, 
in the placenta, and confirmed viraemia in maternal 
blood. The neonate presented neurological alterations 
on physical examination and imaging56.

In most of the studies reviewed, pregnant women 
infected with SARS-CoV-2 had mild to moderate 
symptoms. However, it should be considered that this 
is an evolving disease with a small number of cases, so 
do not draw definitive conclusions.

In studies of pregnant mothers infected with other 
coronaviruses, such as SARS-CoV, significant mater-
nal mortality was reported, reaching up to 25%60. On 
the other hand, in mothers infected with MERS-CoV, 
there was 27% of fetal mortality and 27% on average of 
preterm delivery61.

Because most case reports (96.5%) were newborns 
born to mothers with COVID-19 during the third tri-
mester of pregnancy16-17, 19-58, it is plausible to postulate 
that the time interval from the clinical manifestation 
of SARS-CoV-2 infection to the time of delivery is re-
latively short16-17, 19-58. The placental barrier could tem-
porarily delay the transfer of the virus from the mother 
to the fetus, however, it has not yet been determined 
whether there may be a greater risk of vertical transpla-
cental transmission when SARS-CoV-2 infection oc-
curs in the first or second trimester of pregnancy since 
there is a longer time interval of maternal infection62. 
It also remains to be clarified whether earlier maternal 
infection could have harmful effects on the fetus.

The novel coronavirus uses the angiotensin-con-

Table 1. Studies evaluated with COVID-19 mothers and their newborns

Study design Nº pregnant women diagnosed 
with COVID-19

Nº total newborn Nº newborn diagnosed with 
COVID-19

Case control
1*
(20)**

13 14 0

Case report
18*
(16,21,24,26,28,30,35,37,39-43,53-54,56-58)**

20 21 7

Case series
23*
(17,19,22-23,25,27,29,31-34,36,38,44-52,55)**

301 300 13

Total 334 335 20

*Number of publications according to study design. **( ) Reference of each study.
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verting enzyme 2 (ACE-2) to enter the host cell and 
has a low expression during the first trimester of preg-
nancy, increasing from week 16 to a maximum at week 
24, when it is expressed significantly in the placenta 
and fetal organs such as heart, liver, and lungs12,13. The 
increase and higher expression of this receptor in the 
second trimester of pregnancy would increase the like-
lihood of vertical transmission13.

Transplacental passage of SARS-COV-2 has been 
identified through PCR testing in placental tissue, as 
well as in other fluids, such as cord blood, amniotic 
fluid, and breast milk. In this review, positivity for 
this novel coronavirus was observed in 4 samples of 
placental tissue, 4 of amniotic fluid, and 2 in cord 
blood41,45,56,58.

In this review, the delivery route was by cesarean 
section in most cases (76.2%), despite that there is no 
standard that justifies the indication for cesarean sec-
tion in mothers with confirmed COVID-1963.

Dong, L. et al26 reported the case of a newborn 
with elevated levels of IgM anti-SARS-CoV-2 antibo-
dies born to a mother with confirmed COVID-19. In 
parallel, Zeng, H. et al27, in mothers with confirmed 
SARS-CoV-2 disease, reported a series of 6 newborns, 

Table 4.  Positive RT-PCR SARS-CoV-2 samples on other tissues.

Study design No. of patients 
with evaluation 
of other tissues

Positive neonatal 
throat swab sam-
ples < 48 hours

Positive breast-
milk samples

Positive placen-
tal samples

Positive amniotic 
fluid samples

Positive umbili-
cal cord samples

Case series 
(19,23,30,32,34,45)*

44 1 0 1 2 0

Case report 
(24,28,35,37,40,41,42,53,54,57,58)*

11 4 0 3 2 2

Total 55 5 0 4 4 2

*( ) Reference to studies.

Table 2. Medical approach of the mother and new-
born

Medical approach Nº newborn

Isolation from mother
152 
(16, 17*, 20,23-28,30,32,36-38,40-

44, 46-47*,52,55-58)**

Joint mother and child ac-
commodation, with personal 
protection measures

23 
(17*, 21-22,47*,53-54)**

*Zhang, ZJ. et al.17 and Patané, L. et al.47 report one new-
born in shared accommodation and the rest in isolation 
from their mother. **( ) Reference of each study.

Table 3.   Clinical symptoms of the 20 newborns 
with COVID-19

GA
(weeks)

Clinical symptoms *

33 Neonatal depression secondary to maternal 
anesthesia16

39 Respiratory distress17

N/E Fever17

40 Fever and lethargy25

40 Vomiting, fever and lethargy25

31 Respiratory distress25

N/E Respiratory distress31

38 Fever and feeding difficulties41

38 Fever and respiratory distress46

35 Thermoregulation and feeding difficuties54

35 Respiratory distress, irritability, and hypoto-
nia56

34 Fever and respiratory distress57

40 Asymptomatic17

37 Asymptomatic26

N/E Asymptomatic31

N/E Asymptomatic31

37 Asymptomatic47

35 Asymptomatic47

40 Asymptomatic52

32 Asymptomatic58

*Reference to studies.
**All newborns had a favorable course of the disease. N/E: 
not specified; GA: Gestacional age.

of which 4 were IgG positive, one IgM positive, and 
the last one with both immunoglobulin measurements 
positive. In both studies26,27, all newborns had negative 
nasopharyngeal PCR for SARS-CoV-2. It is important 
to consider that when specific IgG and IgM antibodies 
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are determined as a method of detecting viral infec-
tion, it is necessary to observe the variation of these 
antibodies over time64. The study by Zeng, H et al27, 
which identified elevated levels of IgM in 2 newborns 
born measured immediately postnatally, suggests the 
possibility of vertical transmission in utero, despite that 
the neonate presented a negative PCR by nasopharyn-
geal swab since this immunoglobulin cannot cross the 
placental barrier due to its high molecular weight27.

Regarding breastfeeding, this review does not pre-
sent results that allow us to rule out infection by this 
route since not all infants infected by SARS-CoV-2 
were screened for this novel coronavirus in breast 
milk. Those newborns that were tested during the first 
72 hours postpartum had negative results23,30,34,35,42. It 
can be speculated that, due to the high concentration 
of immunological factors present in breast milk during 
the first week of breastfeeding, viral inhibition or neu-
tralization may occur and thus prevent transmission of 
SARS-CoV-2 through this route in the postnatal pe-
riod. Transmission of maternal infection to the neona-
te may not only be limited to the transmission through 
milk, but may also occur through other contaminated 
fluids, which may be present during the breastfeeding 
period, such as blood (cracked nipples), sweat, or res-
piratory droplets65.

In this review, the medical approach with the 
mother-child pair was variable, which is consistent 
with the current lack of agreement worldwide on this 
issue. The WHO suggests shared room (mother-child), 
without suspension of breastfeeding in both suspected 
and confirmed cases66, in contrast, in China is indica-
ted immediate separation of the newborn from her/his 
mother after birth and breastfeeding is not allowed66. 
The American Academy of Pediatrics suggests the se-
paration of mother and child and to prefer expressing 
breast milk66. The American College of Obstetricians 
and Gynecologists and neonatal and perinatal societies 
of the European Union recommend that, in cases of 
asymptomatic mothers or mothers with mild symp-
toms, mother and child can share room and the child 
can be breastfed, maintaining strict measures of hand 
washing and use of masks67,68.

In Chile, the recommendation of the Chilean So-
ciety of Pediatrics suggests that in the case of a mother 
and newborn with confirmed COVID-19, share room 
and use of personal protective equipment with stan-
dard measures, recommending the same in the case of 
a mother with suspected or confirmed COVID-19 and 
a newborn with negative or pending PCR test result, 
or an asymptomatic mother or one with mild symp-
toms69. However, in the case of a moderately to seve-
rely symptomatic mother, it is suggested that the new-
born be isolated from the mother in the neonatal unit 
until discharge, with expressed breast milk69.

Current evidence indicates that the risk of vertical 
transmission of SARS-CoV-2 is low. However, it has 
been described that between 42 and 93%15 of pregnant 
women with COVID-19 are asymptomatic and not all 
are tested; therefore, there may be an underreporting 
of vertical infection of the newborn, since a significant 
percentage of neonates may also be asymptomatic14. 
According to the data of this review, the percentage of 
vertical infection by SARS-CoV-2 was 5.9%, which is 
consistent with that published by Kotlyar, AM. et al.70 
(3.2%).

This review has some limitations. Since most of 
the studies analyzed were about mothers infected with 
SARS-CoV-2 in the third trimester of pregnancy and 
not in the first or second trimester which could present 
different results. In addition, they correspond mostly 
to mothers with symptoms and not to all pregnant 
women, many of whom are asymptomatic, therefore, 
they could be underrepresented and thus the risk of 
vertical transmission could be different. This review is 
also based on observational case reports or case series, 
some of which have incomplete maternal, perinatal, 
and postnatal data.

The strengths of our review are based on that most 
mothers and all newborns were diagnosed by PCR by 
nasopharyngeal swab, which is considered the gold 
standard test. In addition, this review reports PCR tests 
performed in infants before 72 hours postnatally and 
all of them had history of immediate separation from 
their mothers after delivery. This significantly decrea-
ses the likelihood of possible horizontal transmission.

Conclusions

Vertical mother-to-child transmission is possible, 
although rare, and the timing of SARS-CoV-2 trans-
mission is currently unclear. Infection of the neonate 
would generally be mild with a good prognosis. Most 
studies are serial publications and case reports, not 
prospective cohort studies.

Most publications are from mothers infected with 
SARS-CoV-2 during the last trimester of pregnancy, 
and what happens with infection earlier in pregnancy 
is unknown at this time.

Current evidence suggests that the risk of vertical 
transmission is low, but this could change as all preg-
nant mothers and their newborns are tested.

Prospective multicenter studies are required, with 
complete analysis of all possible susceptible sources 
of transmission of SARS-CoV-2 infection, such as 
the placenta, cord blood, amniotic fluid, and breast 
milk; real-time PCR of serial nasopharyngeal swab-
bing of the first postnatal days of the newborn as well 
as the serological curve of immunoglobulins G and 



796

REVIEW ARTICLE

M in newborns and their mothers, in order to deter-
mine certainty the exact mechanism and frequency 
of maternal-fetal transmission in utero and its con-
sequences.
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39. Gidlöf S, Savchenko J, Brune T, 
Josefsson H. COVID-19 in pregnancy 
with comorbidities: More liberal testing 
strategy is needed. Acta Obstet. Gynecol. 
Scand. 2020; 99: 948-9.

40. Kalafat E, Yaprak E, Cinar G, et al. Lung 
ultrasound and computed tomographic 
findings in pregnant woman with 
COVID-19. Ultrasound Obstet. Gynecol. 
2020; 55:835-7. 

41. Kulkarni R, Rajput U, Dawre R, et al. 
Early-onset symptomatic neonatal 
COVID-19 infection with high probability 
of vertical transmission. Infection 2020; 
2:1-5. 

42. Lv Y, Gu B, Chen Y, et al. No intrauterine 
vertical transmission in pregnancy 
with COVID-19: A case report, J Infect 
Chemother. 2020; 26:1313-5.

43. Breslin N, Baptiste C, Miller R, et al. 
Coronavirus disease 2019 in pregnancy: 
early lessons. Am J Obstet Gynecol MFM 
2020; 2:100111.

44. Chen Y, Peng H, Wang L, et al. Infants 
Born to Mothers with a New Coronavirus 
(COVID-19). Front Pediatr. 2020; 8:104. 
doi: 10.3389/fped.2020.00104.

45. Penfield CA, Brubaker SG, Limaye MA, 
et al. Detection of severe acute respiratory 
syndrome coronavirus 2 in placental 
and fetal membrane samples. Am J 
Obstet Gynecol MFM. 2020; 2:100133. 
doi: 10.1016/j.ajogmf.2020.100133. 

46. Govind A, Essien S, Karthikeyan A, et al. 
Re: Novel Coronavirus COVID-19 in late 
pregnancy: Outcomes of first nine cases 
in an inner city London hospital.  Eur 
J Obstet Gynecol Reprod Biol. 2020; 
251:272-4.

47. Patanè L, Morotti D, Giunta MR, et al. 

Vertical transmission of coronavirus 
disease 2019: severe acute respiratory 
syndrome coronavirus 2 RNA on the 
fetal side of the placenta in pregnancies 
with coronavirus disease 2019-positive 
mothers and neonates at birth. Am J 
Obstet Gynecol MFM. 2020; 2:100145. 
doi: 10.1016/j.ajogmf.2020.100145.

48. Xu L, Yang Q, Shi H, et al. Clinical 
presentations and outcomes of SARS-
CoV-2 infected pneumonia in pregnant 
women and health status of their 
neonates. S Sci Bull (Beijing). 2020; 
65:1537-42.  

49. Chen S, Liao E, Cao D, Gao Y, Sun G, 
Shao Y. Clinical analysis of pregnant 
women with 2019 novel coronavirus 
pneumonia. J Med Virol 2020; 28:1-6. 

50. Yu N, Li W, Kang Q, et al. Clinical 
features and obstetric and neo- natal 
outcomes of pregnant patients with 
COVID-19 in Wuhan, China: a 
retrospective, single-centre, descriptive 
study. Lancet Infect Dis 2020; 20:559-64.

51. Khan S, Jun L, Nawsherwan, et al. 
Association of COVID-19 with pregnancy 
outcomes in health-care workers and 
general women. Clin Microbiol Infect 
2020; 26:788-90.

52. Hu X, Gao J, Luo X, 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.

53. Grimminck K, Santegoets LAM, Siemens 
FC, Fraaij PLA, Reiss IKM, Schoenmakers 
S. No evidence of vertical transmission 
of SARS-CoV-2 after induction of labour 
in an immune-suppressed SARS-CoV-2-
positive patient. BMJ Case Rep. 2020;13: 
e235581.

54. Kirtsman M, Diambomba Y, Poutanen S, 
et al. Probable congenital SARS-CoV-2 
infection in a neonate born to a woman 
with active SARS-CoV-2 infection. CMAJ 
2020; 192: E647-50.

55. Caoa D, Yina H, Chena J, et al. Clinical 
analysis of ten pregnant women with 
COVID-19 in Wuhan, China: A 
retrospective study. J Infect Dis. 2020; 
95:294-300.

56. Vivanti AJ, Vauloup-Fellous C, Prevot 
S, et al. Transplacental transmission 
of SARS-CoV-2 infection. Nat 
Commun 2020; 11: 3572. doi: 10.1038/
s41467-020-17436-6.

57. Sisman J, Jaleel MA, Moreno W, et al. 
Intrauterine Transmission of SARS-
COV-2 Infection in a Preterm Infant. 
Pediatr Infect Dis J. 2020; 39:e265-e267.

58. Zamaniyan M, Ebadi A, Aghajanpoor 
S, Rahmani Z, Haghshenas M, Azizi 
S. Preterm delivery, maternal death, 
and vertical transmission in a pregnant 

woman with COVID-19 infection. 
Prenat Diagn. 2020 17:10.1002/pd.5713. 
doi: 10.1002/pd.5713.

59. Batiha O, Al‐Deeb T, Al‐zoubi E, Alsharu 
E. Impact of COVID‐19 and other viruses 
on reproductive health. Andrologia 2020; 
13: e13791. 

60. Wong SF, Chow KM, Leung TN, et al. 
Pregnancy and perinatal outcomes of 
women with severe acute respiratory 
syndrome. Am J Obstet Gynecol. 2004; 
191:292-7.

61. Alfaraj SH, Al-Tawfiq JA, Memish ZA. 
Middle East Respiratory Syndrome 
Coronavirus (MERS-CoV) infection 
during pregnancy: Report of two cases 
& review of the literature. J Microbiol 
Immunol Infect. 2019; 52:501-3. 

62. Wang C, Zhou YH, Yang HX, Poon 
LC. Intrauterine vertical transmission 
of SARS-CoV-2: what we know so far. 
Ultrasound Obstet Gynecol. 2020; 55:724-
5.

63. Dashraath P, Wong JLJ, Lim MXK, et al. 
Coronavirus disease 2019 (COVID-19) 
pandemic and pregnancy. Am J Obstet 
Gynecol. 2020; 222:521-31.

64. Sethuraman N, Jeremiah SS, Ryo A. 
Interpreting Diagnostic Tests for SARS-
CoV-2. JAMA 2020; 323:2249-51.

65. Centeno-Tablante E, Medina-Rivera 
M, Finkelstein JL, et al. Transmission of 
SARS-CoV-2 through breast milk and 
breastfeeding: a living systematic review. 
Ann N Y Acad Sci. 2020; 28. doi: 10.1111/
nyas.14477.

66. Gupta M, Zupancic JAF, Pursley 
DM. Caring for Newborns Born to 
Mothers With COVID- 19: More 
Questions Than Answers. Pediatrics. 
2020;146:e2020001842. doi: 10.1542/
peds.2020-001842.

67. Mullins E, Evans D, Viner RM,  
O’Brien P, Morris E. Coronavirus in 
pregnancy and delivery: rapid review. 
Ultrasound Obstet Gynecol. 2020; 55:586-
92. 

68. Trippella G, Ciarcià M, Ferrari M, et al. 
COVID-19 in Pregnant Women and 
Neonates: A Systematic Review of the 
Literature with Quality Assessment of 
the Studies. Pathogens. 2020;9: 485. 
doi: 10.3390/pathogens9060485.

69. Neonatología R, Infectología R, 
de Nutrición R, de Lactancia C, 
de Infecciones Neonatales C, de 
Neonatología G. Recomendaciones para 
la prevención y manejo del recién nacido. 
Pandemia COVID-19. Rev Chil Pediatr. 
2020; 91: 51-9.

70. Kotlyar AM, Grechukhina O, Chen A, et 
al. Vertical transmission of coronavirus 
disease 2019: a systematic review and 
meta-analysis. Am J Obstet Gynecol. 
2021; 224(1):35-53. doi: 10.1016/j.
ajog.2020.07.049.



798

REVIEW ARTICLE

COVID-19 - C. Poblete A. et al.


