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Is there evidence of intra-uterine vertical
transmission potential of COVID-19 infection in
samples tested by quantitative RT-PCR?

Dear Editor,

The COVID-19 pneumonia was first reported in Wuhan, Hubei
province in China in late December 2019. The disease has since
quickly spread worldwide, and has been declared a public health
emergency of international concern (PHEIC) by the World Health
Organization (WHO) [1]. According to current evidence, COVID-19
is mainly transmitted with close contact through respiratory
droplets (such as coughing) and by fomites [2]. Pregnancy presents
a unique immunological situation, characterized by increased
susceptibility to some infectious diseases, including respiratory
pathogens. Pregnant women could hence be at higher risk of severe
acute respiratory disease coronavirus 2 (SARS-CoV-2) infection
compared to the general population [3]. In previous pandemics
such as H1N1, severe acute respiratory syndrome (SARS) and
Middle East respiratory syndrome (MERS), pregnant women
seemed to have poor clinical and obstetric outcomes and higher
mortality compared to non-pregnant women [4]. Nonetheless, the
even limited data available on COVID-19 in pregnant women would
suggest that these patients have similar clinical course as non-
pregnant women [5], despite concerns for possibility of increased
risk of preterm delivery and low birth weight [6]. The potential of
vertical mother-to-child transmission of COVID-19 infection is also
still unclear. We therefore analyzed current literature to identify
any evidence of vertical transmission.

A systematic electronic search was carried out in Medline
(PubMed interface) and China National Knowledge Infrastructure
(CNKI) using the keywords “vertical transmission” OR “maternal to
Table 1
Characteristics of the studies included in the analysis.

Author Region No. of patients
tested for vertical
transmission

Gestational age at onset o
symptoms/ diagnosis of
COVID-19

Lei et al. [7] China 4 women; 4
neonates

3rd trimester 

Chen et al. [8] China 3 women 3rd trimester 

Chen et al. [8] China 6 women; 6
neonates

3rd trimester (36�39
weeks)

Fan et a. [9] China 2 women; 2
neonates

3rd trimester (36 & 37
weeks)

Xiong et al. [10] China 1 woman; 1
neonate

3rd trimester (33 weeks) 

https://doi.org/10.1016/j.ejogrb.2020.04.034
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fetal transmission” OR “pregnancy outcomes” AND “coronavirus
2019” OR “2019-nCoV” OR “SARS-CoV-2”, between 2019 and
present time (i.e.,11th April, 2020), without applying language
restrictions. The title, abstract and full text of all documents
identified with these search criteria were assessed to identify
studies reporting information vertical transmission of COVID-19.
The reference lists of all documents were also analyzed to identify
any additional eligible studies. Intra-uterine vertical transmission
was defined as positive identification of SARS-CoV-2 in placenta,
amniotic fluid, cord blood or neonatal pharyngeal/ throat swabs
through reverse transcriptase polymerase chain reaction (RT-PCR)
taken immediately after birth.

The initial search produced 40 potentially relevant articles.
Following primary screening and assessment by full text for
eligibility in the meta-analysis, 35 articles were excluded since
they were review articles (n = 11), commentaries or other editorial
materials (n = 8), or did not contain data on vertical transmission of
COVID-19 patients (n = 16).

Overall, 5 studies (n = 16 pregnant COVID-19 patients) were
included in the final analysis [5,7–10]. All studies were from China.
In all women, the onset of symptoms and subsequent diagnosis
with COVID-19 was late in pregnancy (3rd trimester). All but one
delivered via caesarian section. None of the specimens tested
positive for SARS-CoV-2 (Table 1). These findings therefore suggest
that there is there is currently no evidence of intra-uterine vertical
mother to child transmission of SARS-CoV-2 in samples tested by
RT-PCR method.

That being said, there are reports on neonatal COVID-19
infections whose mode of transmission is still unclear. For
instance, Yu et al., [11] in their retrospective analysis of pregnancy
outcomes in COVID-19 patients reported one neonate who tested
positive for COVID-19 36 h after delivery. Nucleic tests of placenta
and cord blood were negative for SARS-CoV-2, thus indicating the
f Mode of delivery Specimens tested Number of
positive tests

Caesarian section amniotic fluid, umbilical cord
blood, neonatal
nasopharyngeal swabs

0

Caesarian section Placenta 0
Caesarian section amniotic fluid, cord blood,

neonatal throat swab
0

Caesarian section newborn’s nasopharyngeal
swab, maternal serum, placenta
tissues, umbilical cord blood,
amniotic fluid

0

Vaginal delivery amniotic fluid, neonatal throat
swab

0

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejogrb.2020.04.034&domain=pdf
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unlikely possibility of vertical transmission. Similarly, Dong et al.
[12], reported a case of “possible vertical transmission of SARS-
CoV-2” based on elevated SARS-CoV-2 specific antibodies (IgG and
IgM) in neonatal serum samples taken 2 h after delivery. Since IgM
cannot cross the placenta, the possibility of intra-uterine
transmission cannot be completely ruled out. Five RT-PCR tests
on neonatal nasopharyngeal swabs taken from 2 h to 16 days of age
were however negative. Importantly, an optimal COVID-19 testing
method for neonates has yet to be established.

In conclusion, there is currently no definitive evidence of intra-
uterine vertical transmission of COVID-19 in pregnant women
diagnosed in the third trimester. All patients included in the
current analysis developed symptoms and were diagnosed with
COVID-19 late in pregnancy (3rd trimester). The potential of intra-
uterine vertical COVID-19 transmission in the first and second
trimester is still unknown. High quality studies are urgently
needed to further investigate vertical transmission and risks of
severe COVID-19 infections in pregnant women.

Funding

No funding was sort for this study.

Declaration of Competing Interest

None of the authors have any conflicts of interests with regard
to this publication.

References

[1] World Health Organization (WHO). Statement-on-the-second-meeting-of-
the-international-health-regulations-(2005)-emergency-committee-regard-
ing-the-outbreak-of-novel-coronavirus. Accessed 12th April 2020. https://
www.who.int/news-room/detail/30-01-2020-statement-on-the-second-
meeting-of-the-international-health-regulations-(2005)-emergency-com-
mittee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov).

[2] Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of coronavirus
disease (COVID-19) outbreak. J Autoimmun 2020102433 Feb 26.

[3] Liu H, Wang LL, Zhao SJ, Kwak-Kim J, Mor G, Liao AH. Why are pregnant women
susceptible to viral infection: an immunological viewpoint? J Reprod Immunol
2020103122 Mar 19.

[4] Alserehi H, Wali G, Alshukairi A, Alraddadi B. Impact of Middle East Respiratory
Syndrome coronavirus (MERS-CoV) on pregnancy and perinatal outcome. BMC
Infect Dis 2016;16(December (1)):105.
[5] Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics and
intrauterine vertical transmission potential of COVID-19 infection in nine
pregnant women: a retrospective review of medical records. Lancet 2020;395
(March (10226)):809–15.

[6] Zhu H, Wang L, Fang C, Peng S, Zhang L, Chang G, et al. Clinical analysis of 10
neonates born to mothers with 2019-nCoV pneumonia. Transl Pediatr 2020;9
(February (1)):51.

[7] Di Lei, Chen Wang, Chunyan Li, et al. Clinical analysis of 9 cases of pregnancy
with new coronavirus pneumonia [J / OL]. Chin J Perinatal Med 2020;23:
(2020-03-02). http://rs.yiigle.com/yufabiao/1185565.htm. 10.3760/cma.j.
cn113903-20200216-00117. [Pre-published online].

[8] Shuo Chen, Bo Huang, Danju Luo, et al. Clinical characteristics and pathological
analysis of placenta in three cases of pregnant women with novel coronavirus
infection [J / OL]. Chin J Pathol 2020;49: (2020-03-02). http://rs.yiigle.com/
yufabiao/1183280.htm. 10.3760/cma.j.cn112151-20200225-00138. [Pre-pub-
lished online].

[9] Fan C, Lei D, Fang C, Li C, Wang M, Liu Y, et al. Perinatal transmission of COVID-
19 associated SARS-CoV-2: should we worry? Clin Infect Dis 2020 March 17.

[10] Xiong X, Wei H, Zhang Z, Chang J, Ma X, Gao X, et al. Vaginal delivery report of a
healthy neonate born to a convalescent mother with COVID19. J Med Virol
2020, doi:http://dx.doi.org/10.1002/jmv.25857.

[11] Yu N, Li W, Kang Q, Xiong Z, Wang S, Lin X, et al. Clinical features and obstetric
and neonatal outcomes of pregnant patients with COVID-19 in Wuhan, China:
a retrospective, single-centre, descriptive study. Lancet Infect Dis 2020 March
24.

[12] Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible vertical transmission of
SARS-CoV-2 from an infected mother to her newborn. Jama 2020 March 26.

Isaac Cheruiyot
School of Medicine, University of Nairobi, Kenya

Brandon Michael Henry1,*
Cardiac Intensive Care Unit, The Heart Institute Cincinnati Children's

Hospital Medical Center, Ohio, United States

Giuseppe Lippi1

Section of Clinical Biochemistry, University of Verona, Verona, Italy
1These authors share senior authorship in this work

* Corresponding author at: Cincinnati Children’s Hospital Medical
Center, 3333 Burnet Avenue, Cincinnati, Ohio, 45229, USA.

E-mail address: Brandon.henry@cchmc.org (B. Henry).

Received 13 April 2020

https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0010
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0010
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0015
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0015
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0015
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0020
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0020
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0020
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0025
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0025
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0025
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0025
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0030
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0030
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0030
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0035
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0035
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0035
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0035
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0040
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0040
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0040
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0040
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0040
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0045
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0045
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0050
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0050
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0050
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0055
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0055
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0055
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0055
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0060
http://refhub.elsevier.com/S0301-2115(20)30219-0/sbref0060
mailto:Brandon.henry@cchmc.org

