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Background: In late December 2019, a new coronavirus called SARS-CoV-2, as the causative 
agent of COVID-19 (coronavirus disease 2019) pneumonia, began to spread from Wuhan, China. 
The SARS-CoV-2 virus is currently threatening the world’s public health and so far, no specific 
and effective treatment has been found for the disease. Due to the physiological changes in the 
body of pregnant women during pregnancy, the occurrence of infection in pregnant women 
could affect the health of both mother and her fetus. The present paper aimed to study the 
findings related to the effects of coronavirus on pregnant women and their fetuses during 
pregnancy, diagnostic methods, care protocols in pregnant women, and postpartum care. 
Methods: The information included in this review was extracted from articles, published 
protocols, and valid statistics. In this study, articles indexed in Latin databases (PubMed, 
Google Scholar, Science Direct, Embase, Scopus), clinical protocols, and reports of reputable 
health organizations from January to august 2020 were reviewed using a combination of the 
following keywords: COVID-19, SARS-CoV-2, pregnant woman, and pregnancy. 
Conclusion: Due to the global prevalence of this virus, protocols and health care should be 
applied for pregnant women in accordance with other people. It is also necessary to take 
preventive measures at the community level. In this regard, the management of pregnant 
women with COVID-19 infection is of particular importance during the pandemic period of 
the disease. However, more extensive studies are required to validate these principles. This 
review summarized the precautions that should be taken before and after delivery.
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Introduction
In late December 2019, a new coronavirus 
called SARS-CoV-2, as the causative 
agent of 2019 new coronavirus (2019-
nCoV) pneumonia, began to spread  from 
Wuhan, China. Some cases of coronavirus 
infections have already been reported, 
including infections caused by SARS-CoV 
(Severe Acute Respiratory Syndrome) in 
2002-2003 and MERS-CoV (Middle East 
Respiratory Syndrome) in 2012.
Coronaviruses have a single-stranded RNA 
genome that causes the disease, ranging 
from the common cold to severe and 
deadly respiratory illness. The average 
duration of the disease symptoms is 5 
days (ranging from 2 to 14 days). The 
average age of hospitalized patients has 
been reported to be 46-59 years, of which 
one-third to one-half have an underlying 
disease. Frequent manifestations include 
fever, cough, myalgia, headache, and 
diarrhea. The virus is mainly transmitted 
through respiratory droplets or human-
to-human transmission.
SARS-CoV-2 is currently threatening the 
world’s public health and so far, no specific 
and effective treatment has been found for 
the disease.
The high prevalence and transmission of the 
virus could affect sexual and reproductive 
health in a variety of ways [1, 2].
Management of pregnant women with 
COVID-19 infection should be performed by a 
multidisciplinary team including obstetricians 
and gynecologists, anesthesiologists, 
midwives, virologists, microbiologists, 
neonates, and infectious disease specialists.

Screening
During the COVID-19 epidemic, a detailed 
history should be taken of all pregnant 
women, seeking routine items such as 
recent travel, employment, and significant 
group contact (TOCC: Travel, Occupation, 

Significant Contact and Cluster of case). 
Pregnant women with these risk-factors 
should be placed in an isolated room because 
they need further evaluation. Pregnant 
women with known risk factors of TOCC 
without symptoms of COVID-19 infection or 
with mild symptoms should delay routine 
pregnancy care and routine ultrasound 
evaluation for 14 days [3].
The examination of patients with suspected 
SARS-CoV-2 infection and the confirmation 
of this viral infection should be performed 
in level-3 hospitals with special protective 
facilities and equipment, and if the disease 
is confirmed, negative pressure should be 
transferred to the ICU (intensive care unit).

SARS-CoV-2 virus and pregnancy
Pregnancy is considered as a risk factor for 
respiratory diseases, including influenza. 
On the other hand, due to frequent visits 
to health centers, the risk of SARS-CoV-2 
infection increases in pregnant women due 
to physiological changes during pregnancy. 
Therefore, preventive care is of particular 
importance [1, 2, 4].
Pregnant women are at high risk of 
physiological changes and suppression of 
the immune system. Anatomically, changes 
occurring in the respiratory system and 
respiratory organs of pregnant women 
increase their need to inhale more air. On 
the other hand, airborne particles could 
be easily contaminated by SARS-CoV-2 in 
respiratory droplets. In addition, changes 
in the nasal mucosa due to progesterone 
secretion during pregnancy may cause 
the virus to stick to the upper respiratory 
tract, making it difficult to clear. Increased 
ACE2 (angiotensin-converting enzyme 2) 
in pregnancy may play a role in increasing 
susceptibility to SARS-CoV-2. Physiological 
changes in pregnant women not only 
increase their susceptibility to the virus but 
also increase the severity of the disease. 
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In terms of changes in the immune system 
during pregnancy, the Th2/Th1 balance is 
diverted toward Th2, which is the cause 
of change in environmental responses to 
respiratory viral infection and disease. 
Increased estrogen and progesterone in 
the first trimester of pregnancy leads to a 
decrease in CD4 + and CD8 + T cells.
Previous studies conducted on SARS and 
MERS infections during pregnancy have 
shown complications such as intrauterine 
growth restriction, preterm delivery, 
miscarriage, and maternal death [5-10]. 
Of course, the effects of SARS-CoV-2 
infection during pregnancy are not yet 
fully understood, but high fever in the 
first trimester could increase the risk of 
certain birth defects. There are also few 
reports of fetal distress and preterm 
delivery [11].

Protection of pregnant women during 
COVD-19 epidemic
During pregnancy, the body’s immune 
system naturally weakens to allow the 
pregnancy to continue successfully. This 
means that pregnant women may get sick 
faster. It is recommended that all pregnant 
women get the flu shot. The vaccine protects 
the mother and baby from the flu, but it 
does not protect them against SARS-CoV-2. 
It is also highly recommended that pregnant 
women, like normal people, do the following 
instructions to prevent COVID-19:
•	 Washing hands regularly with soap and 

water.
•	 Observing the social distance between 

themselves and other people and avoiding 
crowded spaces.
•	 Avoiding contact of contaminated hands 

with eyes, nose, and mouth.
•	 Observing respiratory hygiene.
•	 Talking to their healthcare provider if 

they notice symptoms such as fever and 
cough [12, 13].

Childbirth care
During the delivery process, the number 
of doctors and staff should be kept to a 
minimum, and all staff should be protected 
from the virus and use N95 masks, helmets, 
safety goggles, and protective clothing. 
Childbirth should be performed in a negative 
pressure respiratory isolation environment 
(a negatively charged arch has less pressure 
than the adjacent section, which prevents air 
flow to the adjacent rooms and sections). 
Cesarean section should be performed 
according to the relevant delivery indications. 
Proper planning should be done immediately 
for patient transfer in order to minimize contact 
with other patients in the hospital [14, 15].

Child care after birth to prevent disease
Due to frequent contact with health centers 
and increased risk of SARS-CoV-2 infection, 
preventive care is extremely important; in 
some cases, using a mask is recommended 
for the child [16, 17]. 

Mother during pregnancy with Covid19
It is recommended that pregnant women 
with suspected respiratory illness be 
transferred to a single room immediately 
after being visited by a doctor, medical 
examinations be minimized, and patients 
be kept at home as much as possible. In 
special cases, doctors recommend preterm 
delivery. In such cases, corticosteroids are 
recommended by doctors to accelerate 
fetal lung maturation. Examination of fetal 
heart rate using ultrasound or electrical 
procedures should be monitored regularly 
according to fetal age. Contamination of 
immune fluid with COVID-19 infection in 
an infected mother is usually not examined 
unless in special circumstances [18, 19].
COVID-19 infection is associated with 
cytokine storms, which are associated 
with increased IL2, IL7, IL10, GCSF, GIFN, 
inflammatory MQ1, and α TNF levels. 
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SARS-CoV-2-induced elevated cytokines 
were shown to probably cause more severe 
inflammation in pregnant women in the first 
and third trimesters. Maternal inflammation 
as a result of a viral infection during pregnancy 
could affect the development of fetal brain. 
An abnormal increase in peripheral blood 
level of α TNF could affect the fetus› early 
growth. Overall, these findings suggest that 
even if the virus does not reach the fetus, 
the fetus would be affected by the mother›s 
immune response to the infection[20, 21].

Vertical transmission of COVID-19 virus 
from pregnant mother to infant
In cases where COVID-19 disease is 
confirmed in a pregnant woman, fetal 
anatomy examination is performed monthly. 
Some Chinese women with symptoms of 
the disease gave birth prematurely. It was 
not known whether the coronavirus caused 
premature birth or mothers had to give birth 
prematurely due to their poor condition. 
Also, after the birth, a COVID-19 diagnostic 
test was performed for infants to examine 
vertical transmission of infection to the 
infant. Because ACE2 receptor is widely 
expressed in placenta, there is a possibility 
of vertical transmission. However, no 
evidence of vertical transmission of SARS-
CoV-2 has been reported so far, the new 
coronavirus is highly contagious and could 
not be transmitted internally [5].
In a digital study of a baby born to a mother 
with COVID-19, 2 hours after birth, the 
baby’s antibodies and cytokines levels were 
abnormal. Given that IgM antibodies were 
not transmitted to the fetus through the 
placenta, the IgM levels indicated that the 
baby was infected in the womb [22, 23].

Imaging during pregnancy
Pregnant women suspected of having 
COVID-19 infection should have a CT scan 
of the chest, as a primary diagnostic tool 

for COVID-19 infection in epidemic areas. 
Imaging of pregnant mothers should be done 
at specific time intervals and separately from 
other patients, and in cases with suspected 
COVID-19 disease, the site should be cleaned 
with disinfectant after imaging [15, 24].
In case of emergency, due to the importance 
of early diagnosis and treatment, low-dose 
HRCT should be performed according to the 
relevant physician. In this regard, the use of 
lead protector is necessary to protect the 
mother and fetus [25].

Treatment
Approved treatments for COVID-19 cases 
with mild symptoms:
•  Maintaining fluid and electrolyte balance 
and using symptomatic therapies such as 
nonsteroidal anti-inflammatory drugs are 
recommended to reduce fever and pain.
• Careful monitoring of vital signs such as 
oxygen saturation, arterial blood gases, 
chest imaging, blood cell counts, kidney and 
liver function, and coagulation factors are 
recommended.
• Evaluation of fetal heart rate with the help 
of cardiography and examination of fetal 
growth and amniotic fluid volume with the 
help of ultrasound, and if necessary with 
umbilical artery Doppler, are recommended. 
• Bacterial infection should be monitored, and 
antibiotics should be used in a timely manner 
if there is a secondary bacterial infection. 
It is worth noting that the disease monitoring 
devices should be carefully disinfected 
before use.

Treatment of confirmed cases of 
COVID-19 with severe symptoms:
• Hydration therapy, oxygen therapy, and 
chest physiotherapy should be performed in 
an isolated room with negative pressure.
• If there is a secondary bacterial infection, 
the use of appropriate antibiotics in 
combination with antiviral therapy is 
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recommended. The primary line of antibiotic 
treatment for bacterial pneumonia during 
COVID-19 is amoxicillin and in severe cases, 
ceftriaxone is recommended.
• Monitoring of blood pressure and fluid 
balance in patients with symptoms of septic 
shock as well as resuscitation of fluid, 
inotropic, and norepinephrine are necessary 
to maintain arterial blood pressure of about 
60 mm Hg and lactate levels of less than 2 
mM/L [26].
• Most pregnant women need about 95 
percent or more oxygen to keep their 
baby hydrated. Also, to maintain oxygen 
saturation of about 95% or more, auxiliary 
oxygen should be used, and ventilation 
should be performed under the supervision 
of an anesthesiologist and obstetrician.
• Evaluation of fetal heart rate with the help 
of cardiography and examination of fetal 
growth and amniotic fluid volume with the 
help of ultrasound, and if necessary with 
umbilical artery Doppler, are recommended 
[15, 20]

Antiviral therapies
Many antiviral drugs are contraindicated 
during pregnancy because they are 
teratogenic. For example, ribavirin is 
contraindicated during pregnancy because 
it could cause abnormalities in the fetus.
Hydroxychloroquine is a new anti-
congestion drug that is structurally different 
from chloroquine. The side effects of 
hydroxychloroquine are significantly less 
than those of chloroquine. The WHO has also 
not reported any side effects of chloroquine 
on pregnancy, childbirth, or infants. 
According to research, hydroxychloroquine 
is assumed to have the potential to be used 
as an effective drug for pregnant women 
with COVID-19. 
IFN-α also does not increase the risk of 
miscarriage, childbirth, or premature birth. 
Therefore, in the case of COVID-19 during 

pregnancy, IFN is predicted to be effective and safe. 
Lopinavir / Ritonavir, which was used to fight 
HIV, is therefore safer than other antiviral drugs. 
Lopinavir / Ritonavir is the preferred antiviral 
therapy for pregnant women with COVID-19.
Host-directed therapy: HDT has been shown 
to be safe and effective in combination with 
commonly used drugs such as metformin, 
glitazone, and atorvastatin [8].

Giving birth
COVID-19 infection by itself is not a sign of 
childbirth, unless maternal oxygen delivery 
needs to be improved. The timing and manner 
of delivery should be decided individually 
according to the patient’s clinical condition, 
gestational age, and fetal condition.
The hospital should be equipped with a 
dedicated operating room with negative 
pressure and a neonatal isolation ward, 
and all medical personnel who provide the 
necessary care for the patient infected with 
COVID19 should be fitted out with personal 
protective equipment.
 Initially, the Centers for Disease Control 
and Prevention recommends that pregnant 
women suspected of having COVID-19 be 
tested for COVID-19 before entering the 
obstetrics and gynecology department in 
order to take appropriate steps to control the 
infection. Care during childbirth is similar 
to the maternity protocol for mothers who 
are negative for COVID-19. All surgical 
devices must have the COVID-19 label to be 
disinfected separately after cesarean section 
[19].
Pregnant women who recover quickly 
do not need preterm labor. In the last 
trimester, it is best for the fetus to grow 
fully. According to some studies, COVID-19 
infection during pregnancy could cause 
complications for both mother and 
fetus, such as preterm labor, respiratory 
problems, and fetal distress. Other 
pregnant women with COVID-19 showed 
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other complications, such as preeclampsia, 
premature rupture of the bladder, and 
irregular contractions, indicating early 
labor intervention. Whether or not these 
side effects are related to COVID-19 needs 
further investigations
If the mother has stable conditions, vaginal 
delivery is recommended; but in case of 
complications such as shock or loss of 
vital organs, cesarean section should be 
performed immediately.
No studies have been done on vaginal 
delivery yet, but it is still better than long 
procedures such as cesarean section. 
If one has a cesarean section, epidural 
anesthesia and local anesthesia are not 
prohibited. In addition, it is recommended 
that patients with general anesthesia wear a 
mask during childbirth, and that the closure 
of the baby’s umbilical cord should not be 
delayed to minimize the infection.
Also, the necessary tests of the placenta 
sample should be performed in accordance 
with the hygienic regulations, and at the end, 
the placenta sample of the infected mother 
should be disposed in biological waste in 
accordance with hygienic principles and 
regulations.
Maternity ward staff should also be evaluated 
periodically for SARS-CoV-2 infection [15, 19].

Postpartum care
Complete separation of the baby from the 
mother is not recommended, unless the 
strict precautions for the isolation of mother 
are discontinued.
Breastfeeding for mothers with 
or suspected of having COVLD-19: 
No virus has been detected in breast milk 
of mothers with SARS infection. Given the 
presence of antibodies in breast milk, it is 
recommended to minimize the mother’s 
contact with the baby for 14 days.
It is recommended that the mother wash 
her hands before touching the baby and 

use a mask when feeding the baby either 
by breastmilk or bottle. Although there is a 
possibility of transmitting antibodies from 
breast milk to infants, limited evidence has 
been reported in this regard so far [18].
Limited studies have been performed 
on women with COVID-19 and other 
coronavirus infections, including SARS; 
however, no virus has been detected in 
breast milk so far, and it is not well known if 
mothers with COVID-19 could transmit it to 
their babies through breastfeeding. 
It is recommended that if the patient is 
asymptomatic or has mild symptoms, 
breastfeeding and room-mating of mother 
and her baby be done in coordination with 
health care providers.
Because the main concern is that the 
virus may be transmitted through 
respiratory droplets instead of breast milk, 
breastfeeding mothers must wash their 
hands and wear a three-layer surgical mask 
before contact with the baby. In the case of 
a mother and baby roommate, the baby’s 
bed should be at least 2 meters away from 
the mother, and a physical barrier such as a 
curtain should be used.
If the mother is very ill, separation seems 
to be the best option, trying to get the 
breast milk out in order to maintain milk 
production. Precautions should be taken 
when cleaning breast pumps.
Breast milk protects the baby against many 
diseases. But in rare cases, breastfeeding 
is not recommended. The US Centers for 
Disease Control and Prevention (CDC) 
has not provided any specific guidelines 
for breastfeeding of mother infected with 
similar viruses, such as SARS or MERS. 
The US Centers for Disease Control and 
Prevention (CDC) recommends that a mother 
with influenza continue to breastfeed outside 
the postpartum position by following health 
tips to prevent the transmission of the 
disease to the baby [27, 28].
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If the child is infected through contact 
with an infected mother
There is still no comprehensive information 
on the transmission of coronavirus from 
infected mothers to infants or how the 
disease affects the infant.
On the other hand, limited studies have been 
performed on infants with COVID-19, indicating 
that the symptoms of the disease are very mild 
in infants. The youngest infant infected was 
reported to be a 36-hour-old baby [28].
Studies have shown that babies whose test 
results are positive and show symptoms from 
5 to 17 days are often infected through the 
infected mother’s cough during breastfeeding, 
embracement of the baby by relatives, or 
through the contaminated environment.
The US CDC recommends that the baby 
not need to be separated from the mother, 
but if the mother is definitely infected with 
COVID-19 infection, the baby should be 
placed in a separate room or, if not possible, 
at a distance of 2 meters [29].
According to algorithm Number 1, If the 
result of the mother’s test is positive, the 
use of a mask is necessary for the mother, 
and in order to reduce the risk of exposure, 
the number of staff and nurses in the 
delivery room should be minimized, and the 
baby should be separated from the mother 
immediately after delivery and kept in a 
separate room. The recommended test for a 
baby’s mouth and throat while swallowing 
is performed 24 hours after birth, and if the 
test is negative, it is repeated 48 hours after 
birth. If the test is negative, the child could 
be discharged, and if the test is positive, 
and the baby is asymptomatic, the baby 
may be discharged but may be quarantined 
at home. These guidelines vary with the 
evidence and symptoms of the disease.

Recommended management for pregnant 
women with suspected COVID-19 disease
If a mother’s tests are positive, the mother 

should use a mask. To reduce the risk of 
exposure, the number of crew and nurses 
in the delivery room should be kept to a 
minimum. The baby is separated from the 
mother immediately after delivery and 
placed in a separate room for testing. The 
recommended test is nasopharyngeal and 
throat swabs testing performed 24 hours 
after birth and repeated 48 hours after 
birth. If the tests are negative, and the 
child is asymptomatic, he or she could be 
discharged. If the tests are positive, but the 
infant is asymptomatic, the child may be 
discharged but may be quarantined at home. 
If possible, people over 60 and those with 
comorbidities should not take care of these 
babies. If marked, the child needs NICU. 
These instructions could be changed with 
evidence [30].

Conclusion
The COVID-19 epidemic still affects many 
countries and people around the world and 
could affect the health of most people.
Although pregnancy is not very affected 
by the COVID-19 disease, failure to take 
necessary and timely precautions could lead 
to side effects on mother and fetus. Therefore, 
managing pregnancy period during the 
pandemic is of particular importance.
Accordingly, the protocols and care applied 
to other groups should be applied to 
pregnant women; on the other hand, taking 
preventive measures is important for them, 
and this group of people should be controlled 
by monitoring systems [15, 31, 32].
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