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Abstract
Aim: During the coronavirus disease 2019 (COVID-19) pandemic, physiological changes in 
pregnancy have placed both the mother and the fetus at potential risk of infection. Particularly, 
changes in cardiovascular function, the coagulation cascade, the immune system, and the 
respiratory system may be instrumental in the COVID-19 disease progression. Since this is 
a novel virus, the management, treatment, and prevention of COVID-19 is still evolving in 
general and obstetric patients as well. Therefore, it has become very crucial to study its effect 
on pregnancy and how providers adapted new practices pragmatically without prior scientific 
data. Our goal is to focus on addressing these issues systematically.
Methods: We selected all the peer-reviewed articles on pregnancy-related to COVID-19 
infection. Search terms were COVID-19, coronavirus, pregnancy, and maternal health using 
google scholar, Centers for Disease Control and Prevention (CDC), and PubMed.
Results: We demonstrated the direct and indirect impact of COVID-19 on maternal health, 
including physical, mental, and social effects. We primarily highlighted case series and cohort 
studies discussing the clinical course, management, pathophysiological (immunological) 
changes, and the outcomes of COVID-19 infection in pregnant women. 
Conclusion: We discussed the physiological, pathological, and mental health changes in 
pregnant women with COVID-19 infection and the current evolving management plans, 
treatment approaches, and preventive measures to combat the disease. A global effort in 
further research is essential to determine and minimize the impact of COVID-19 on pregnant 
women and their outcomes.

Introduction
The rapid coronavirus disease 2019 

(COVID-19) outbreak across the world has 
tremendously affected our health and lives 
with uncertainty. As this is a novel virus, the 
management, treatment, and prevention of 
COVID-19 is still evolving. While this global 
crisis generally affects various susceptible 
individuals and groups, obstetric patients are 
particularly vulnerable.

Pregnancy with its significant 
physiological changes during this pandemic 
is of serious concern owing to the potential 
risk of infection to both the mother and 
the fetus [1]. Changes in the cardiovascular 

function, the coagulation cascade, immune 
system, respiratory system may play a primary 
role in the progression of COVID-19 disease. 
It has become critical to study its effect on 
pregnancy and how providers adapted new 
practices pragmatically without prior scientific 
data [2]. Global effort in further research 
is essential to determine and minimize the 
impact of COVID-19 on pregnant women and 
their outcomes. It is imperative to discuss the 
physiological, pathological, and mental health 
changes in pregnant women with COVID-19 
infection and the current evolving management 
plans, treatment approaches, and preventive 
measures to combat the disease.
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Moreover, due to the shift of social and healthcare practice 
to a new norm, mental stress has increased during the prenatal 
period, which passively affects maternal health [2,3]. A limited 
number of studies highlight these areas, which eventually led us 
to explore the impact of COVID-19 on pregnancy.
Physiological changes during pregnancy and its 
implication in the occurrence of COVID
Immunological changes during pregnancy

Many physiological and immunological changes during 
pregnancy help nurture and accommodate the developing fetus 
inside the body [4]. Among the immunological responses, T 
cells play a significant role in modulating immune responses. 
T helper cells can be classified as helper T cells and cytotoxic 
T cells. Helper T cells are further classified into Th1 and Th2 
cells, Cytokine producing cells. Th1 cells produce IL-2, IFN-γ, 
which are pro-inflammatory cytokines and are involved in 
cellular immunity. Th2 cells generate IL-4,5 & 13, which are 
anti-inflammatory, counteract the effects of Th1 cytokines, 
and are involved in humoral immunity, as shown in Figure 1. 

However, during pregnancy, every organ system undergoes 
some changes to adapt to the new change. Among those 
changes, some have beneficial effects for both mother and fetus, 
and some can cause deleterious effects if pregnant women 
are infected with infectious diseases. For example, during 
pregnancy, cardio-pulmonary and hematologic changes can 
cause some detrimental effects if pregnant women become 
infected with COVID-19.
Cardiopulmonary changes during pregnancy

During pregnancy, the diaphragm elevation by the gravid 
uterus causes a decrease in total lung capacity, functional 
residual capacity, end-expiratory volume, and residual 
volumes [5,6]. Besides this, pregnancy causes respiratory 
mucosal edema and increased oxygen consumption, which 
in turn causes hypoxia intolerance, as shown in Figure 2. It 
has been proposed that hyperemia and edema of the upper 
respiratory tract, in addition to the restricted lung expansion 
and subsequent reduction of the clearance of respiratory 
secretions, contribute to increased susceptibility of pregnant 
women to respiratory pathogens [6,7]. Therefore, if a pregnant 
patient is infected with SARS-CoV-2, there is a risk of 
development of severe pneumonia and hypoxemic respiratory 
failure (demonstrated in Figure 3) [6,7]. 

Furthermore, pregnant women undergo some 
cardiovascular changes, which can cause some adverse 
outcomes if they are infected with COVID-19 [5-7]. During 
pregnancy, stroke volume and cardiac output increase, and 
resistance to blood flow through peripheral vessels reduces. 
The effect of heightened vasodilation on lung endothelial cell 
function is yet to be established [6,8]. However, pregnancies 
complicated with preeclampsia, which is caused by disruption 
of spiral artery remodeling in the placenta, prevents blood flow 

Figure 1. T-cells immunomodulatory function in pregnancy.

During pregnancy, the effects of Th1 are downregulated 
and there is a shift towards Th2, which allows for immune 
tolerance for developing fetuses and contributes to increased 
susceptibility towards viral infection, especially respiratory 
pathogens. However, an overt Th1 response towards SARS-
CoV-2 has been implicated in the development of the severity 
of COVID-19 [5]. A Th1 mediated immune response plays a key 
role in the lung damage of COVID-19 patients, and the release 
of Th1 mediated cytokines such as IL-6 has been associated 
with adverse outcomes. Therefore, shifting of immunological 
response towards Th2 and downregulation of Th1 helps 
pregnant women to have reduced effects of COVID-19 severe 
complications [5,6].

Additionally, the Natural Killer cells decrease in amount 
during pregnancy which also reduces viral clearing capacity. 
Despite that, whether this diminution in the amount of 
Natural Killer cells has any effect on the occurrence of 
COVID-19 infection, has not been clarified. Moreover, 
progesterone level increases during pregnancy, which has some 
immunomodulatory effects. Progesterone increases the repair 
of lung damage induced by the influenza virus. Therefore, it 
can be inferred that high levels of progesterone have beneficial 
effects over pregnancy to protect the mother and fetus from 
the severity of COVID-19 [6].

Figure 2. Respiratory changes during pregnancy.
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to the placenta. This culminates in reduced perfusion in the 
uteroplacental circulation.

The secretion of pro-inflammatory cytokines by the 
placenta could be attributed to the decreased blood flow in 
the placental circulation, which spread to maternal circulation 
and cause an insufficient decrease in vascular resistance 
and associated endothelial cell dysfunction and maternal 
hemodynamic instability. Therefore, pregnant women with 
preeclampsia who are infected with COVID-19 may develop 
severe complications [6,8].
Coagulation changes

Pregnancy is a hypercoagulable state [4-6,9]. During 
pregnancy certain coagulation factors such as Factor VIII, 
IX, and X increase, and certain anticoagulants such as 
antithrombin and protein S decrease in amount [4,5,9]. The 
overall anticoagulant activity is reduced throughout the 
pregnancy and returns rapidly to baseline following delivery. 
Moreover, any infection stimulates the coagulation cascade 
and the inflammatory response. This event further stimulates 
the release of pro-inflammatory cytokines, which causes 
activation of the coagulation cascade. Therefore, pregnant 
patients infected with COVID-19 have an increased risk of 
pulmonary embolism and other severe complications related 
to COVID-19 [5,10].
Signs and Symptoms of pregnant women infected with 
COVID -19

The clinical course of pregnant and non-pregnant 
individuals has been reported as quite similar despite the 
physiologic and immune function changes in pregnant 
women. Yet, there is no evidence of whether the virus transfers 
or not during childbirth or pregnancy. Hence, a systematic 
review should be done to know more about the outcomes of 
pregnancy infected with covid-19 [11]. 

Some reviews have shown that the vertical transmission 
could be possible. The third trimester can be most critical, but 
there are variations in the rates of adverse outcomes. More 
research should be done on pregnant women (before and 
after delivery) and their infants [12]. Data shows that the sign 
symptoms of covid-19 infected pregnant women are similar to 

that of the non-pregnant covid-19 infected female of the same 
age. Pneumonia is the most common outcome in both cases. 
Surveillance programs should be activated at the end of the 
second trimester [13]. 

The sign symptoms of COVID infected pregnant patients 
are similar to that of the non-pregnant young females. 
Anatomical and respiratory structures change in pregnancy 
[14]. Mindfulness, meditation, and biofeedback have shown 
effectiveness in improving one's mental health through 
countering dejection. Freehand physical exercise such as 
yoga could ameliorate dispiritedness, anxiety and may even 
influence birth outcomes in a positive manner. We should 
focus on methods to increase ease of uptake and ensure each 
option is available at home [13,14].
Vertical transmission of COVID-19 from mother to fetus

UWHO has declared COVID-19 as a global pandemic. 
Ever since the pandemic hit, millions of people across the globe 
have lost their lives within a few days after contracting the 
virus. Nevertheless, it has been predominantly non-pregnant 
adults, who have been the subject of the research regarding 
the impact of COVID-19 for the most part [15]. Therefore, the 
severity among pregnant patients is not fully known except for 
the few recorded cases. Though there is a hypothesis based on 
the point that COVID-19 can transmit vertically from mother 
to fetus, there is not sufficient data to bolster this hypothesis. 
In this review article, we will try to write down some of the 
cases to support the doubt on the hypothesis.

A study by Huang and Colleagues published in the lancet 
did a retrospective review of the records of nine pregnant 
patients who were admitted at the beginning of the pandemic 
with COVID-19 symptoms such as fever, cough, and shortness 
of breath within 37 to 41 weeks of gestation in Wuhan, 
China. Although all the patients had Cesarean section within 
three days of admission, none of them were intubated. The 
outcomes of the mother and neonates were good except one 
neonate who tested positive for SARS-CoV-2 at 36th hour after 
delivery. He was kept in the neonatal unit but later discharged 
in good health. All the pregnant women received oxygen 
therapy via nasal cannula, antiviral treatment, antibiotics, 
interferons, and some Chinese medicines. Five patients were 
also treated with methylprednisolone after cesarean section. 
They were discharged after their symptoms subsided, and two 
consecutive tests for SARS-CoV-2 came out negative. In the 
beginning, all of the patients had B/L pneumonia, and later the 
findings were normal. However, this study mentioned some 
limitations. For instance, all nine pregnant patients were in 
their third trimester, so the effect of COVID-19 on the fetus 
in the first and second trimester still needs further study 
[15]. Furthermore, there was not any evidence on whether it 
is vertically transmissible. Long-term outcomes and mother 
to fetus transmissibility needs further investigation, as we 
discussed earlier.

Though SARS and MERS had deleterious effects on 
pregnancy outcomes and caused maternal death, on the other 
side COVID-19 has similar effects and complications both 
in pregnant and non-pregnant populations. Another review 
article described the impact of COVID-19 on 38 pregnant 
women and neonates. In this review article, 38 pregnant 
women and their neonates have been tested for SARS-CoV-2 
in China and the effects of COVID-19 on pregnancy, neonates, 
and transmissibility. Unlike SARS and MERS, SARS-CoV-2 

Figure 3. Effect of COVID-19 on pregnant women.
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had no adverse effects on pregnancy as well as on neonates. 
In addition to that, there was no evidence of COVID-19 on 
the placenta, which casts doubt on whether COVID-19 can 
transmit vertically [16].

However, another article reviewed sixty articles to 
determine the transmissibility of COVID-19 to fetuses, and 
they found that a total of 1287 SARS-CoV-2 positive pregnant 
cases were reported. In these studies, severe COVID-19 and 
critical COVID-19 illnesses were approximated to those of the 
non-pregnant population. Among them, nineteen neonates 
were SARS-CoV-2 positive. Possible vertical transmissions 
were assessed by RT-PCR testing of the nasopharyngeal swab, 
placenta, cord blood, and breast milk. Four placenta and one 
cord blood sample came out to be positive irrespective of 
having negative RT-PCR in these neonates. Forty-five breast 
milk samples were assessed and were found to be SARS-
CoV-2 negative [17]. Therefore, we cannot entirely exclude the 
possibility of COVID-19 transmission from mother to fetus.

Moreover, another review article has mentioned the effects 
of COVID-19 on neonates and the outcome of pregnancy by 
reviewing the records of 108 pregnant women infected with 
COVID-19. Although perinatal outcomes were found to be 
satisfactory, there was one neonatal death, and six neonates 
were transferred to NICU and then discharged in good health. 
No maternal to neonatal transmission has been recorded 
except one neonate who tested positive for SARS-CoV-2 at 36 
hours after the delivery, even though no mother and neonate 
contact took place, and isolation was placed immediately after 
delivery. Besides, another neonate had high levels of IgG and 
IgM even though he was tested negative for RT-PCR. Both of 
these neonates' mothers were COVID-19 positive [18].

Although there are few cases with the possibility of 
COVID-19 transmission from mother to fetus, we need to 
gather more data by including more pregnant women with 
COVID-19 infection and by excluding all the other factors 
which can cause the transmission from mother to neonate.

High risk mother infected with COVID-19 
Special care should be taken for the high-risk pregnant 

individual infected with COVID-19 infection. This includes 
patients with hypertensive disorders like preeclampsia, 
gestational hypertension, pregestational and gestational 
diabetes mellitus, maternal cardiovascular disease or neurologic 
conditions. Patients with history of preterm birth, prior 
stillbirth, intrauterine growth restriction, congenital anomalies, 
and multiple gestations including monochorionic placentation 
are also considered high-risk mothers, when these patients 
are screened as positive for COVID-19; close monitoring and 
frequent prenatal follow-ups are mandatory [7]. 

Telehealth during the antenatal period is beneficial since 
it lessens the risk of exposure to coronavirus when a pregnant 
mother receives prenatal care. Thereupon, it is of great 
importance that telehealth should be advised and geared for 
high-risk prenatal patients.  Limited care of barriers was seen 
with commercial insurance. Additional patient levels and 
operational support are required to optimize the access of 
patients for Medicaid [19].

 In high-risk populations, a severe disease often leads to 
intubation, intensive care admission (ICU) admission, and 
in many cases, death. The implications for pregnancy remain 
largely unknown. Early data suggest that COVID-19 may not 
pose an increased risk in the pregnant population. Vertical 

transmission has not yet been confirmed. Since no definite 
treatment, and no herd immunity exist, social distancing is the 
best mechanism available to safeguard against coronavirus [20].

 High-risk pregnant mothers are more susceptible to covid-19 
infection and are more susceptible to respiratory failure. It is 
critical to deliver timely and administer steroids in critically 
ill patients. A high-risk pregnancy can severely affect maternal 
and fetal outcomes. Sometimes mechanical ventilation and 
premature termination of pregnancy are required, as explained 
in the schematic model in Figure 4 [21].

Figure 3. Schematic representation demonstrating a model for strati-
fying risk in obstetric patients presenting to the labor floor [21].

Diagnostic testing for COVID in pregnancy
General labs and imaging

The diagnostic performance for different upper and lower 
respiratory tract specimens and the role of blood and fecal 
specimens. Laboratory testing techniques constitute nucleic 
acid amplification tests, antigen detection tests, antibody 
detection tests, and point-of-care tests [22].

Imaging modalities are essential for the management of 
suspected Covid-19 patients. Before reverse transcription 
polymerase chain reaction (RT-PCR) test results turned out to 
be affirmative; the chest computed tomographic (CT) findings 
were conclusive of COVID-19 for a high percentage (60-93%) 
of patients. The point-of-care lung-ultrasound examination 
could play an important role in the triage of women with 
suspected COVID-19 [23].
Histopathology of placenta of mother infected with 
COVID-19

The presence of SARS-CoV-2 RNA in the vaginal swab 
suggests perinatal transmission could be possible. The possible 
relationship between placental fibrin deposition and chronic 
and acute intervillositis, non-reassuring fetal heart rate, and 
coagulopathy in pregnant women with COVID-19 [24].

Impact of COVID -19 on maternal mental health 
Maternal mental health and well-being are imperative to 

address during pregnancy but have become more challenging 
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during this pandemic. Currently, no FDA-approved 
pharmaceutical interventions indicated for use in pregnant 
women are commercially available, thus leading to increased 
fear or concern about getting infected. It led pregnant 
women to rely on behavior change and non‐pharmaceutical 
interventions such as self‐isolation, physical distancing, 
working from home. As we are gradually getting accustomed 
to maintaining social distancing, the higher‐risk groups are 
also being asked to 'cocoon', thus contributing to more factual 
reports of increasing levels of anxiety and depression among 
pregnant women. Besides, accounts of domestic violence 
are on the rise, the reasons for which are multifactorial and 
include increased economic stress, disaster‐related instability, 
increased exposure to abusive relationships, and reduced 
external support, especially during their antenatal period [25].

Maternity services vary from elective procedures in that 
most of the care is time-sensitive and cannot be rescheduled. 
Regardless of this, many services canceled all routine antenatal 
appointments and obstetric surgery to allow healthcare 
systems to redirect care towards large numbers of COVID-19 
infected patients requiring respiratory and other support [26]. 
The International Federation of Gynecology and Obstetrics 
(FIGO) has recommended that health organizations, fertility 
experts, and patients avoid pregnancies and temporarily 
discontinue all fertility treatments at present. Elective 
gynecological procedures are also being delayed, given the 

scale of the current crisis [25].
It is difficult to determine when these patients will be 

facilitated for future treatment or when the normal antenatal 
visits will resume. During pregnancy, antenatal visits must be 
used as an opportunity to assess women who are at risk and 
ensure the necessary support is put in place to help them, 
especially during this particularly vulnerable time. This is an 
area for further review and will likely have a significant impact 
on society as they return slowly to a state of normalcy [25].

Treatment of COVID-19 during pregnancy
General Treatment of COVID-19

At present, along with standard supportive care, therapeutic 
approaches to COVID-19 treatment involve using antiviral 
agents that interfere with the SARS-CoV-2 lifecycle to prevent 
further viral replication and utilizing immunomodulators 
to dampen the immune system in order to prevent cytokine 
storm and tissue damage. While current therapeutic options 
vary in efficacy, several molecules were either shown to be 
effective against other viruses such as HIV or show promise 
in vitro that could add to the growing arsenal of agents used 
to control COVID-19 severity and spread [27]. Despite being a 
high-risk population, pregnant women have not been included 
satisfactorily in clinical trials for COVID-19 treatment, which 
needs to be addressed [28,29].

Name of the drug Drug Class Use in COVID-19 Administration Adevrse Effects Indication in 
pregnancy

Remdevisir RNA polymerase 
inhibitor Reduce viral load IV Severe liver dysfunction, diarrhea, 

skin rash and renal dysfunction Yes

Ritonavir 
Lopinavir Protease inhibitor Reduce viral load Oral Headache, GI upset, dizziness, 

drowsiness, bad taste Yes

Hydroxycholoroquine 
and Azithromycin 
combination

Antimalarial and 
Antibiotic

Reduce viral load 
(Recent studies 

failed to show it)
Oral or IV

Headache, dizziness, loss of 
apetite, GI upset, Rash. BM 
supression in longterm use.

Yes

Corticosteriods Analogues of 
steriod hormones Anti-Inflammatory Oral or IV

Fluid retention, Hypotension, 
Hyperglycemia, stomach upset, 

secondary infection, osteoporosis, 
adrenal insufficiency

Yes

Convalvescent plasma Polyclonal human 
antibodies IV Yes

Tocilizumab
Anti-IL-6 

monoclonal 
antibodies

Effective in 
COVID-19 with 

pneumonia
IV Debatable

Ribavirin Miscarriage, cranio-facial and limb 
defect.

Avoid in early 
pregnancy

Baricitinib Embryotoxic Avoid in early 
pregnancy

Favipiravir RNA polymerase 
inhibitor Reduce viral load Oral Teratogenic No

LMWH

Reduce risk 
of pulmonary 
embolism in 
hospitalized 

COVID-19 pregnant 
patient

IM Contraindicated

Table 1. Pharmacological management of COVID-19 during pregnancy
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Treatment of COVID-19 during pregnancy

The current approach aims at symptomatic treatment and 
pregnancy-specific management of complications (Sepsis, 
ARDS). A high Sequential Organ Failure Assessment (SOFA) 
score and D dimer levels of >1 mg/mL on admission predict 
increased mortality even though D dimer level needs to be 
adjusted during pregnancy as the value is physiologically 
raised in pregnancy. It is not recommended to use systemic 
corticosteroids as they delay viral clearance with no survival 
benefit [30].

Despite the use of multiple drugs for treating COVID-19 
infection, there is no absolute drug of choice for COVID-19 
infection, let alone COVID-19 infection in pregnancy. 
Although some drugs have shown promising results [31].
Antiviral options: 

•	 Remdesivir - effective against COVID‐19 during 
pregnancy but has serious side effects, including 
severe liver dysfunction, diarrhea, skin rash, and renal 
dysfunction [28,31].

•	 Hydroxychloroquine and Azithromycin combination 
- In an early nonrandomized controlled trial in France, 
hydroxychloroquine combined with Azithromycin 
significantly reduced the viral load, but other studies 
failed to show this effect. Ironically pregnant women 
were often missing in these trial populations [29,31].

•	 Tocilizumab - a humanized anti‐human IL‐6 receptor 
monoclonal antibody, effective against COVID‐19 
with severe pneumonia. Use in pregnancy is debatable 
[31].

•	 Ritonavir, Lopinavir - has indications to be used in 
pregnancy, but pregnant women were often missing in 
the trial population [29,31].

Contraindicated in pregnancy - Ribavirin (associated with 
miscarriage, craniofacial and limb defect. Should be avoided 
in early pregnancy), Baricitinib (embryotoxic), Favipiravir 
(Teratogenic) [30,31].
Other Therapeutic Options-

•	 Convalescent Plasma - Can be used safely in pregnancy 
[31]. 

Name of the 
Vaccine Type of vaccine Placental 

crossing Doses Efficacy Adverse effects

BioNTech Pfizer
mRNA vaccine (mRNA, 

encodes stabilized spike lipid 
nanoparticle)

Low liklihood 2 95%

Fever, fatigue headache, chills, and muscle 
and joint pains. Neonates born to pregnant 

individuals with fever in their first trimester 
have been shown to have an increased risk 

for certain types of birth defects, although the 
absolute risk is small.

Moderna mRNA 
1273

mRNA vaccine (mRNA, 
encodes stabilized spike lipid 

nanoparticle)
Low liklihood 2 94.50%

Fever, fatigue headache, chills, and muscle 
and joint pains. Neonates born to pregnant 

individuals with fever in their first trimester 
have been shown to have an increased risk 

for certain types of birth defects, although the 
absolute risk is small.

AstraZeneca and 
the University 
of Oxford AZD 
1222

Based on viral vectors 
(Replication incompetent 

chimpanzee adenovirus vector, 
wild type spike)

Low liklihood 2 70.40%
Mild to moderate injection site pain. Mild to 
severe systematic adverse reaction including 

chills, fatigue, malaise, headache.

Johnson and 
Johnson Janssen 
Pharmaceuticals 
AD26.COV2.S

Based on viral vectors 
(Replication incompetent human 
adenovirus 26 vector stabilized 

spike)

Low liklihood 1

64% overall 
efficacy; 82% 
against Beta 

variant

localized and general side effects like 
injection site pain, swelling, malaise, muscle 
ache etc. Blood clots in the brain, abdomen, 
legs along with low levels of platelet have 

occured in some patients.

Novavax

Protien subunit vaccine. 
Baculovirus (DNA virus that 
infects insect cells) expressed 

stabilized spike protien 
(Recombinant= Substance that 
are added to vaccines to boost 
immune respone) + Matrix M 

adjuvant

Low liklihood 2

93% 
effective 

against pre-
dominantly 
circulating 

variants

Mild to moderate localized adverse effects 
like localized pain , tenderness. Systematic 
side effects like headache and fatigue are 

most common. Increased adverse effects with 
adjuvant.

GSK Sanofi

Protien subunit vaccine. 
Baculovirus (DNA virus that 
infects insect cells) expressed 

stabilized spike protien 
(Recombinant= Substance that 
are added to vaccines to boost 

immune respone) + ASO3 
adjuvant

Low liklihood 2 #Phase 3 clinical trial has been started in late 
May, 2021 

Table 2. Vaccination in pregnancy



Page 7 of 8

Hazera Hussain, et al.: Archives of Clinical Obstetrics and Gynecology Research. 2022; 2(1):1-8

Arch Clin Obs Gyn Res. (2022) Vol 2, Issue 1

Anticoagulant - Use of prophylactic low‐molecular‐weight 
heparin to reduce the risk of pulmonary embolism in pregnant 
patients hospitalized with COVID-19 as COVID-19 enhances 
the risk of intravascular coagulation and pregnancy itself is a 
hypercoagulable state [31]. All the pharmacological agents are 
described in Table 1.
Prevention of COVID-19 during pregnancy
General measures

a)	 Isolation, Quarantine, Community Containment can 
play an effective role in the prevention of COVID-19.

•	 Isolation - is the separation of ill individuals from 
non-infected individuals. 

•	 Quarantine is movement restriction of contacts, often 
with fever surveillance. Quarantine is implemented when it 
is not evident whether a contact (who is not yet symptomatic) 
has been infected or has not been infected.

•	 Community containment includes measures that 
range from increasing social distancing to community-wide 
quarantine [32].

b)	 Proper disinfection by appropriate choice and 
method of hand sanitizer, disinfectants, hand gel, hand rub 
can play pivotal roles in preventing COVID-19. This can play 
an effective arsenal in our fight against this invisible enemy, 
especially in the absence of any proven treatment [33].

c)	 Community-wide mask-wearing may contribute to 
the control of COVID-19 by reducing the amount of emission 
of infected saliva and respiratory droplets from individuals 
with subclinical or mild COVID-19 [34].

Pregnancy specific prevention measures

Suspected or confirmed COVID-19 pregnant patients 
should not be allowed to visit medical institutions unless it is an 
emergency. In this regard, they can consult with their primary 
care physician by telephone encounter for prescriptions and 
advice. If a COVID-19 positive patient in labor has been given 
an inhalation labor analgesic, then the gas delivery apparatus 
needs to be decontaminated. If a suspected or confirmed 
COVID-19 pregnant woman requires supplemental oxygen in 
labor, a surgical mask should be worn over the nasal cannula 
to prevent aerosolized nosocomial droplet infection. During 
breastfeeding, COVID-19 positive mother needs to wear a face 
mask. For health care workers, the use of surgical masks is 
sufficient except for high-risk encounters such as endotracheal 
intubation, where the use of an N95 mask/FFP-2 respirator is 
appropriate (except for pregnant health care workers) [30,31].

Inclusion of pregnant women in phase 3 clinical trial 
protocol of adenovirus vectored vaccine and particularly 
a protein-based vaccine is needed as there are fewer safety 
concerns in protein-based vaccines [35,36].

Antipyretics should be used for treatment after vaccination 
(if fever, headache, chills, joint pain occurs) rather than for 
prophylaxis. Vaccination during pregnancy has tripling 
benefits as it protects mother, fetus, and newborn. Hence, 
pregnant individuals and their obstetricians will need to use 
the limited available data to weigh the benefits and risks of the 
COVID-19 vaccine during pregnancy (Table 2), taking into 
account the patient’s specific risk of SARS-CoV-2 exposure. 
Both pregnant and lactating mothers who meet the criteria 

for vaccination based on ACIP recommended priority groups 
should be vaccinated against COVID-19. Breastfeeding should 
be continued even after vaccination [29,36,37].

However, extensive human-based clinical trials need to be 
undertaken. Further research focusing on COVID-19 vaccine-
associated risk during pregnancy and effects of COVID vaccine 
on milk production/excretion is required.

Conclusion
From our review of the articles, we were able to notice that 

an array of physiological changes that occur during pregnancy, 
gives rise to positive effects by making a favorable environment 
for the fetus. However, this immunomodulation has some 
deleterious effects when the mother is infected with COVID-19 
resulting in an exaggeration of symptoms and severity. We 
were also able to appreciate the vertical transmission of SARS-
CoV-2 from mother to fetus but there needs to be more research 
on this topic. The changes in the infrastructure of the health 
care delivery system and the new social norm have increased 
the levels of anxiety and depression among pregnant women. 
To ensure proper prenatal care, pregnant mothers should be 
advised to seek out telehealth services.

We were able to infer that there is no absolute drug of choice 
or preferred vaccine during pregnancy. Treatment of COVID-19 
during pregnancy is mainly symptomatic based on the risk and 
benefit ratio. Therefore, inclusion of pregnant patients is needed 
in clinical trials for drugs and vaccines to determine safety, 
effect on fetus, lactation, passive immunity in the fetus, and 
several other outcomes.
Conflict of interest statement

The authors declare no conflict of interest.
Authors and contributors

All authors provided critical feedback and helped shape the 
review, and outcome of the manuscript. HH, Abstract, intro, 
maternal mental health, collected the published manuscript 
of the clinical challenge of COVID-19 in pregnant patient, 
compiled the framework, drafted the initial manuscript, 
and designed the figures. TT, reorganized the Figures, and 
tables, and rewrote some sections. RT Physiological changes, 
and vertical transmission, compiled the data and wrote the 
prevalence of COVID-19 in pregnancy. KIA has contributed 
on the management of COVID-19 in pregnancy, prevention, 
and conclusion. MJJ, signs, symptoms, and diagnostics part. 
SH edited the manuscript and helped to streamlined it and SK 
conceived the original idea, edited, and mentored the writing 
the entire article. 
Acknowledgements

The author would like to thank Dr. Alfred A. Simental, 
Chair of the Department of Otolaryngology for his constant 
help financially. We also thank Dr. MD. Mamoon to make 
possible to recruit HH, MA, MM, and PM in the BMANA 
Research fellowship program.

References
1.	 Centers for Disease Control and Prevention. (2020, September 

24). Characteristics and Maternal and Birth Outcomes of 
Hospitalized Pregnant Women with Laboratory-Confirmed 
COVID-19 - COVID-NET, 13 States, March 1–August 22, 
2020. Centers for Disease Control and Prevention. https://
w w w.cdc.gov/mmwr/volumes/69/wr/mm6938e1.htm?s_
cid=mm6938e1_w. 



Page 8 of 8

Hazera Hussain, et al.: Archives of Clinical Obstetrics and Gynecology Research. 2022; 2(1):1-8

Arch Clin Obs Gyn Res. (2022) Vol 2, Issue 1

2.	  Masmejan S, Pomar L, Lepigeon K, Favre G, Baud D, Rieder W. 
COVID-19 et grossesse [COVID-19 and pregnancy]. Rev Med 
Suisse. 2020;16(692):944-946.

3.	  Wastnedge EAN, Reynolds RM, van Boeckel SR, et al. Pregnancy 
and COVID-19. Physiol Rev. 2021;101(1):303-318. 

4.	  Soma-Pillay P, Nelson-Piercy C, Tolppanen H, Mebazaa 
A. Physiological changes in pregnancy. Cardiovasc J Afr. 
2016;27(2):89-94. 

5.	 Kucirka LM, Norton A, Sheffield JS. Severity of COVID-19 
in pregnancy: A review of current evidence. Am J Reprod 
Immunol. 2020;84(5):e13332. 

6.	 Wastnedge EAN, Reynolds RM, van Boeckel SR, et al. Pregnancy 
and COVID-19. Physiol Rev. 2021;101(1):303-318.

7.	 Rajewska A, Mikołajek-Bedner W, Lebdowicz-Knul J, 
Sokołowska M, Kwiatkowski S, Torbé A. COVID-19 and 
pregnancy - where are we now? A review. J Perinat Med. 
2020;48(5):428-434.

8.	 Hibbard JU, Shroff SG, Lang RM. Cardiovascular changes in 
preeclampsia. Semin Nephrol. 2004;24(6):580-587

9.	 Bremme KA. Haemostatic changes in pregnancy. Best Pract Res 
Clin Haematol. 2003;16(2):153-168. 

10.	 Benhamou D, Keita H, Ducloy-Bouthors AS; Obstetric 
Anaesthesia and Critical Care Club Working Group. 
Coagulation changes and thromboembolic risk in COVID-19 
obstetric patients. Anaesth Crit Care Pain Med. 2020;39(3):351-
353.

11.	 Badouaille ML. Conférence européenne des infirmières 
chercheurs; Utrecht, 20-22 septembre 1978 [European 
conference of nurse researchers; Utrecht, 20-22 September 
1978]. Rev Infirm. 1979;29(2):74-75.

12.	 Thompson JL, Nguyen LM, Noble KN, Aronoff DM. COVID-19-
related disease severity in pregnancy. Am J Reprod Immunol. 
2020;84(5):e13339. 

13.	 Salem D, Katranji F, Bakdash T. COVID-19 infection in pregnant 
women: Review of maternal and fetal outcomes. Int J Gynaecol 
Obstet. 2021;152(3):291-298.

14.	   Traylor CS, Johnson JD, Kimmel MC, Manuck TA. Effects 
of psychological stress on adverse pregnancy outcomes and 
nonpharmacologic approaches for reduction: an expert review. 
Am J Obstet Gynecol MFM. 2020;2(4):100229.

15.	 Chen H, Guo J, Wang C, 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(10226):809-815. 

16.	 Schwartz DA. An Analysis of 38 Pregnant Women With 
COVID-19, Their Newborn Infants, and Maternal-Fetal 
Transmission of SARS-CoV-2: Maternal Coronavirus 
Infections and Pregnancy Outcomes. Arch Pathol Lab Med. 
2020;144(7):799-805.

17.	 Pettirosso E, Giles M, Cole S, Rees M. COVID-19 and 
pregnancy: A review of clinical characteristics, obstetric 
outcomes and vertical transmission. Aust N Z J Obstet Gynaecol. 
2020;60(5):640-659. 

18.	 Zaigham M, Andersson O. Maternal and perinatal outcomes 
with COVID-19: A systematic review of 108 pregnancies. Acta 
Obstet Gynecol Scand. 2020;99(7):823-829.

19.	 Aziz A, Zork N, Aubey JJ, et al. Telehealth for High-Risk 
Pregnancies in the Setting of the COVID-19 Pandemic. Am J 
Perinatol. 2020;37(8):800-808. 

20.	 Dotters-Katz SK, Hughes BL. Considerations for Obstetric 
Care during the COVID-19 Pandemic. Am J Perinatol. 
2020;37(8):773-779.

21.	 Dashraath P, Wong JLJ, Lim MXK, et al. Coronavirus disease 
2019 (COVID-19) pandemic and pregnancy. Am J Obstet 
Gynecol. 2020;222(6):521-531.

22.	 Lai CKC, Lam W. Laboratory testing for the diagnosis of 
COVID-19. Biochem Biophys Res Commun. 2021;538:226-230.

23.	 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(6):835-837.

24.	 Mongula JE, Frenken MWE, van Lijnschoten G, et al. COVID-19 
during pregnancy: non-reassuring fetal heart rate, placental 
pathology and coagulopathy. Ultrasound Obstet Gynecol. 
2020;56(5):773-776.

25.	 Ryan GA, Purandare NC, McAuliffe FM, Hod M, Purandare 
CN. Clinical update on COVID-19 in pregnancy: A review 
article. J Obstet Gynaecol Res. 2020;46(8):1235-1245.

26.	 Sheil O, McAuliffe FM. Reorganisation of obstetric services 
during the COVID pandemic - Experience from National 
Maternity Hospital Dublin Ireland. Best Pract Res Clin Obstet 
Gynaecol. 2021;73:104-112.

27.	 Anka AU, Tahir MI, Abubakar SD, et al. Coronavirus disease 
2019 (COVID-19): An overview of the immunopathology, 
serological diagnosis and management. Scand J Immunol. 
2021;93(4):e12998.

28.	 Lampejo T. Remdesivir for the treatment of COVID-19 in 
pregnancy. J Med Virol. 2021;93(7):4114-4119. 

29.	 Wenling Y, Junchao Q, Xiao Z, Ouyang S. Pregnancy and 
COVID-19: management and challenges. Rev Inst Med Trop 
Sao Paulo. 2020;62:e62. 

30.	 Dashraath P, Wong JLJ, Lim MXK, et al. Coronavirus disease 
2019 (COVID-19) pandemic and pregnancy. Am J Obstet 
Gynecol. 2020;222(6):521-531.

31.	  Whitehead CL, Walker SP. Consider pregnancy in COVID-19 
therapeutic drug and vaccine trials. Lancet. 2020;395(10237):e92.

32.	 Wilder-Smith A, Freedman DO. Isolation, quarantine, social 
distancing and community containment: pivotal role for old-
style public health measures in the novel coronavirus (2019-
nCoV) outbreak. J Travel Med. 2020;27(2):taaa020. 

33.	 Berardi A, Perinelli DR, Merchant HA, et al. Hand sanitisers 
amid CoViD-19: A critical review of alcohol-based products on 
the market and formulation approaches to respond to increasing 
demand. Int J Pharm. 2020;584:119431.

34.	 Cheng VC, Wong SC, Chuang VW, et al. The role of community-
wide wearing of face mask for control of coronavirus disease 
2019 (COVID-19) epidemic due to SARS-CoV-2. J Infect. 
2020;81(1):107-114.

35.	 Caparros-Gonzalez RA. Consecuencias maternas y neonatales 
de la infección por coronavirus COVID-19 durante el embarazo: 
una scoping review [Maternal and neonatal consequences of 
coronavirus COVID-19 infection during pregnancy: a scoping 
review]. Rev Esp Salud Publica. 2020;94:e202004033. 

36.	 Dashraath P, Wong JLJ, Lim MXK, et al. Coronavirus disease 
2019 (COVID-19) pandemic and pregnancy. Am J Obstet 
Gynecol. 2020;222(6):521-531.

37.	 Rasmussen SA, Jamieson DJ. Pregnancy, Postpartum Care, and 
COVID-19 Vaccination in 2021. JAMA. 2021;325(11):1099-1100.


