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Updates on COVID-19 Inf
ection During Pregnancy
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The 2019 coronavirus disease (COVID-19) is a public
health emergency in China this winter. Since it was first
reported in Wuhan in December 2019, it has been quickly
spreading across Hubei Province and the whole country,
and even other parts of the world. As of February 23,
2020, the total number of confirmed cases in mainland
China has reached 77 150,1 the Chinese government and
people are making an all-out effort to fight the virus. Due
to the limited knowledge of this new virus, in addition to
fighting on the clinical frontline, health providers also
strive to intensify studies on COVID-19, so as to provide
scientific support and powerful “weapons” for the
epidemic prevention and control.
Huang et al.2 first reported a cohort of 41 patients with

laboratory-confirmed COVID-19 infection, and pointed
out that clinical manifestations of patients with COVID-19
infection include fever, dry cough, myalgia, fatigue,
headache, sputum production, diarrhea, normal or
decreased leukocyte counts, and lymphopenia. And they
had representative chest computed tomography (CT)
images showed bilateral ground glass opacity and
subsegmental areas of consolidation. After Huang’s study,
several other studies with larger sample sizes have been
published subsequently and showed similar results.3,4

Based on these studies and clinical experience, the
National Health Commission of the People’s Republic
of China makes a constant update of the “New
coronavirus pneumonia prevention and control program”
and the latest is the sixth edition.5 The diagnostic criteria
for suspected and confirmed patients with COVID-19
infection based on epidemic history, clinical manifesta-
tions, laboratory examination, chest CT, and 2019 novel
coronavirus (2019-nCoV) test using quantitative reverse
transcription-polymerase chain reaction (qRT-PCR) on
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specimens from the respiratory tract. Confirmed cases
must have positive results of 2019-nCoV qRT-PCR tests.
However, in the fifth edition of the program, the National
Health Commission once recommended that, in Hubei
province where is the worst-hit areas in China, suspected
patients with typical findings of chest CT images could be
clinical confirmed of COVID-19 to isolate and monitor
patients who may have false-negative results from 2019-
nCoV qRT-PCR tests. Thus, in our opinion, in addition to
using nucleic acid tests as the “gold standard” for the
diagnosis of COVID-19 infection, a complete relevant
examinations including laboratory examination and chest
CT, and a comprehensive evaluation of a patient’s medical
history, epidemiological exposure, and symptoms are also
of great importance, especially in Hubei Province.
Pregnancy as a special physiological stage is considered

at increased risk of severe infections. For example, severe
acute respiratory syndrome coronavirus (SARS-CoV)6

and Middle East respiratory syndrome coronavirus
(MERS-CoV)7, which are two notable strains of the
coronavirus family, are both known to be responsible for
severe complications during pregnancy, such as applica-
tion of endotracheal intubation, admission to the
intensive care unit, renal failure, and death. So does
the situation for the 1918 Spanish influenza8 and the
H1N1 2009 influenza virus9. However, a study in
The Lancet by Chen et al.10 reported that the clinical
characteristics of COVID-19 infected pregnant women
were similar to those of non-pregnant adult patients with
COVID-19 infection, and seemed to be less serious than
that caused by SARS-CoV, which has up to 85%
sequence similarity with 2019-nCoV. Even though only
nine pregnant patients were recruited in Chen’s study and
all enrolled patients were in the third trimester, notably,
such results from this study were consistent with what we
have learned from other clinical cases during pregnancy
with COVID-19 infection in several hospitals of Wuhan.
As far as we know, only one COVID-19 infected pregnant
patient was admitted to the intensive care unit. Her
symptoms of COVID-19 infection appeared on the
second day after vaginal delivery, and then she was
confirmed to have COVID-19 infection.
Moreover, Chen’s results10 also indicated that COVID-

19 infection in the third trimester were less likely to be
associated with neonatal complications and adverse
outcomes. These might be due to the facts that all of the
nine recruited patients did not have severe complications,
and they were all in the third trimester, the duration
between their COVID-19 infection onset and cesarean
section was short. And most importantly, no evidence for
intrauterine infection caused by vertical transmission has
been found so far although its detailed mechanism remains
not clear.10

mailto:yanghuixia@bjmu.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/FM9.0000000000000049


Wang et al., Maternal-Fetal Medicine (2020) 2:2 Maternal-Fetal Medicine
For obstetricians, when a new virus appears, their major
concern is whether the virus can cause mother-to-baby
transmission. Even though, previous studies have already
shown no evidence of perinatal SARS infection, which has
a similar pathogenic potential as COVID-19, among
infants born to mothers who developed SARS infection
during pregnancy.6,11 What about COVID-19? In Chen’s
study, they first collected samples of amniotic fluid, cord
blood and neonatal throat swabs at birth, and found no
evidence of 2019-nCoV existence in all of the above
samples, suggesting that there were no intrauterine fetal
infections due to the COVID-19 infection.10 Nevertheless,
all of the samples were collected in the third trimester, so
we were unable to ascertain the possibility of intrauterine
vertical transmission during the first or second trimester.
As we know, the effect of virus on fetal outcomes can vary
from time to time during pregnancy. For example, as the
most well-known virus that has different effects on the
fetus during different gestational weeks, the rubella virus
was reported could affect up to 90 percent of fetus with
congenital infection before 12 weeks. At 13–14 gestational
weeks, this incidence was 50%, and by the end of the
second trimester, it was 25%.12

In addition to intrauterine vertical transmission, which
is the major way of fetal and neonatal infection caused by
mother-to-baby transmission, other ways of some fetal
and neonatal infections include intrapartum and con-
tacted transmission. In Chen’s study, they also collected
breast milk samples from patients with COVID-19
infection after their first lactation and found that the
breast milk samples appeared to be free from 2019-
nCoV.10 However, Chen and colleagues did not collect
placental specimens for the 2019-nCoV testing. But one
recent study has proved that the expression and
distribution of the angiotensin-converting enzyme 2 that
was identified as the surface receptor of sensitive cells for
2019-nCoV was very low in maternal-fetal interface,13

which supported Chen’s study and explained the possible
reason for “no intrauterine vertical transmission”.
Besides, the youngest patient infected with 2019-nCoV
till now was reported to be at 36 hours after birth;
however, from the limited clinical details of the news,
there was no direct evidence to support the intrauterine
vertical transmission, and the approximately 30 hours
after birth can not exclude the possibility of contact
transmission.10 Thus, based on the limited evidence
during the limited period, more observational studies and
follow-up studies of pregnant women with COVID-19
infection, as well as neonates should be conducted to
further evaluate their safety and health.
The work done by Zhao et al. shared another case of

pregnant woman with COVID-19 infection, hopefully, the
characteristics and treatment and clinical outcomes of this
patient can increase our experience in diagnosis and
management of pregnancy with COVID-19 infection.
Additionally, Zhao et al. has summarized the contents of
the fifth edition of “New coronavirus pneumonia preven-
tion and control program” proposed by the National
Health Commission of the People’s Republic of China14,
thus to help more clinicians, medical practitioners, and
health care providers obtain the knowledge of clinical
management of COVID-19 infected pregnant women.
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However, the sixth edition of “New coronavirus pneumo-
nia prevention and control program” has just issued,5

which emphasizes that a confirmed case requires a positive
result on 2019-nCoV qRT-PCR test, and lesions showed
on the chest CT image progressed to >50% in 24–48
hours should be classified as severe COVID-19 infection,
and severe COVID-19 infection has a possibility to lead to
multiple organ failure.
All in all, pregnant women are susceptible to virus

infection. Though there is currently no evidence of
pregnant women with COVID-19 infection are more
likely to develop severe pneumonia, nor intrauterine
vertical transmission in women who develop COVID-19
pneumonia in late pregnancy. The existing data is still
insufficient. Thus, in case the viral infection would
probably result in more adverse maternal and neonatal
outcomes among pregnant women with COVID-19
infection, we would like to emphasize that pregnant
women and newborns are the focus group for the
prevention and control of COVID-19 infection.
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