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IS VERTICAL TRANSMISSION OF 

CORONAVIRUS (COVID-19) FROM MOTHER 

TO BABY POSSIBLE?   

 

ABSTRACT 

The coronavirus (COVID-19) pandemic has serious 
health implications. The potential risk to pregnant 
women and neonates must be explored. Controversy 
exists regarding whether Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) can be 
transmitted vertically via antenatal or intrapartum 
transmission from an infected mother to her child. 
Emerging case reports and cohort studies suggest that 
vertical transmission is likely. However, the data is 
limited and contradictory, making it difficult to draw 
definitive conclusions. The continued collection and 
analysis of data on pregnant women and neonates is 
necessary.  
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Introduction  

With the number of people infected with 

coronavirus (COVID-19) globally having reached 

over one million, it is clear that this pandemic has 

serious health implications1. Severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-

2), which leads to COVID-19, is a highly infectious 

virus with multiple possible routes of 

transmission. Currently, controversy exists 

regarding whether SARS-CoV-2 can be 

transmitted vertically from an infected mother to 

her unborn child. Understanding the impact of 

the virus on pregnant women and the foetus is 

necessary for generating guidelines for obstetric, 

and subsequent neonatal, management 

regarding COVID-19 infection. This is an 

important issue to consider, given that changes 

to the immune system mean that pregnant 

women, although not necessarily more 

susceptible to viral illness, may have more severe 

symptoms, especially in the last trimester2. In the 

case of COVID-19, more severe complications 

include viral pneumonitis, respiratory failure and 

acute respiratory distress syndrome. These are 

seen in high risk groups such as older patients, 

immunosuppressed and those with certain long-

term health conditions3. Similar symptoms could 

occur in pregnant women, making identification 

and treatment important.  

 

Evidence regarding the possibility of vertical 

transmission  

Emerging case reports and cohort studies from 

Wuhan, China the epicentre of the pandemic, 
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suggest that vertical transmission is likely4. 

However, results are inconsistent, and studies 

involve small sample sizes, which is unavoidable 

given the recent emergence of COVID-19. Chen 

et al5 conducted a retrospective analysis of nine 

pregnant women with COVID-19 pneumonia 

admitted to Zhongnan Hospital, Wuhan in 

January 2020. In this cohort, they found no 

evidence of vertical transmission, which was 

assessed by testing for the presence of SARS-

CoV-2 in amniotic fluid, cord blood and neonatal 

throat swab samples. However, other case 

studies suggest that vertical transmission is 

possible. For example, Zeng et al6 conducted a 

cohort study involving 33 neonates born to 

mothers with COVID-19 in Wuhan Children’s 

Hospital. They found that three neonates (9%) 

tested positive for COVID-19 and showed 

symptoms of the viral illness. In this cohort, the 

neonates were born via caesarean section under 

strict infection control measures. Based on this, 

the authors concluded that the three neonates 

likely contracted the disease in utero. However, 

it must be noted that the diagnostic test for 

COVID-19 was not carried out until the second 

day of life, which raises the possibility that 

infection occurred after birth cannot be ruled 

out.    

 

Further evidence for the possibility of vertical 

transmission is provided by Dong et al7, who 

wrote to the Journal of the American Medical 

Association (JAMA) about a neonate born to a 

mother with COVID-19 in Renmin Hospital, 

Wuhan in February 2020. This neonate had 

elevated SARS-CoV-2 IgM and IgG antibody levels 

and abnormal cytokine test results two hours 

after birth. The elevated levels of SARS-CoV-2 

IgM antibody present suggests that the neonate 

was infected in-utero, as IgM antibodies do not 

cross the placenta, and therefore likely represent 

a neonatal immune response to in-utero 

infection8. The mother’s diagnosis of COVID-19 

took place 23 days before delivery, making this 

the potential time frame for vertical 

transmission.  

 

Although infection at delivery cannot be ruled 

out, the precautionary measures taken at the 

time of birth (including delivery via caesarean 

section in a negative-pressure isolation room, 

mother wearing an N95 mask, no mother-

neonate contact and immediate quarantine of 

the neonate in the neonatal intensive care unit) 

decrease this. Unlike the study conducted by 

Chen et al, in this case study, the mother’s 

vaginal secretions were tested and found to be 

negative for SARS-CoV-2, which further supports 

the possibility that the neonate developed 

COVID-19 via vertical transmission. However, it 

was a single case study, and therefore can only 

be considered a preliminary observation, which 

warrants further examination of maternal and 

neonatal samples.  

 

It must be noted that in the case studies 

mentioned, the women contracted COVID-19 in 

their third trimester, which means that the 

possibility of vertical transmission during the first 

or second trimester remains unexplored. This is 

an important consideration, since this time 

period is immunologically significant, as 

demonstrated by rubella infections that can 

affect more than 50% of foetuses if maternal 

infection occurs in the first trimester, whereas 

the incidence rate halves in cases that maternal 

infection occurs by the end of the second 

trimester9. It is also imperative to consider 

standardisation of the diagnostic tests used in 

the neonatal period.  

 

Impact of COVID-19 on pregnant women and 

neonates  

The impact of COVID-19 infection on pregnant 

women and neonates, and whether this differs 

from the impact of the virus on other population 

groups is still under consideration. Currently, the 

proportion of pregnancies affected by COVID-19 

is not known2. For example, during the 2009 H1N1 

influenza pandemic, pregnant women were at an 

increased risk of complications and were over 

four times more likely to be admitted to hospital 

compared to the general population10. 

Furthermore, in a case study of 12 pregnant 

women infected with SARS-CoV in 2003, the 

mortality rate was 25%11, compared to the 

average global mortality of 10%12. However, in a 

cohort of nine pregnant women with COVID-19, 

the clinical characteristics of COVID-19-related 

pneumonia were similar to those reported for 

non-pregnant adults5. Once again, the lack of 

large sample sizes makes it difficult to 



 the physician      

Phy-6-1-3-v2  physicianjnl.net 2020 Vol 6; Issue 1; (May)  3 

confidently draw any conclusions. Currently, 

pregnant women are not classed as extremely 

vulnerable in the Public Health England 

guidelines13.  

 

There is currently no evidence to suggest that 

COVID-19 infection is related to an increased risk 

of early pregnancy loss2. Based on case reports 

from early pregnancy studies with Severe Acute 

Respiratory Syndrome (SARS-CoV) and Middle 

East Respiratory Syndrome (MERS-CoV), 

maternal viral infection was not associated with 

an increased risk of miscarriage or second 

trimester loss14.  

 

At present, there is limited data regarding the 

clinical course of COVID-19 in neonates. 

However, the current consensus is that in 

children, severe disease from COVID-19 is rare15. 

In the largest review to date of children with 

COVID-19, only 112 (5%) of 2143 children had 

severe disease (defined as hypoxia) and 13 

(0.6%) of children developed respiratory or 

multiorgan failure or acute respiratory distress 

syndrome16. In a case study conducted by Zeng 

et al6, the three infected neonates had fever and 

pneumonia, which are symptoms typically 

associated with the virus. For two out of three 

them, the clinical course of disease was mild. The 

third neonate required treatment for non-

COVID-19-related conditions including bacterial 

sepsis and prematurity. However, it is not known 

whether these conditions were impacted by 

COVID-19 in any way.  

 

Conclusion  

Vertical transmission may indeed occur in 

COVID-19 infection. Due to the limited data 

available, it is not possible to draw definitive 

conclusions. However, considering the 

significance of this ongoing pandemic, it is 

imperative to continue to collect and analyse 

data on pregnant women and neonates. For the 

time being, screening of pregnant women, close 

monitoring of at-risk neonates and strict 

perinatal infection control measures should be 

carried out in all cases.  
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