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ABSTRACT 

 

The implications of COVID-19 on pregnant women are a scarcely researched topic that requires 

attention. The risks of the disease are a major issue for the pregnant woman and its foetus, requiring a 

deep and thorough understanding of the conditions that the patients go through after they are infected. 

This review is a comprehensive study of pregnancy and COVID-19, providing a cognisance of the 

pathophysiology of the disease on women during pregnancy. It has also summarised the way infection 

affects the body, acknowledging the changes and effects of a typical female during pregnancy. The 

study has primarily focused on infection from SARS-CoV-2, and highlighted the infections in contrast 

to MERS-CoV. The study shows that the infection triggers a cytokine storm in the human body, 

giving rise to several immune responses that cause changes in immune cells, including leukocytes. 

The complications thus arise require attention and have been addressed in this study. The lack of 

unequivocal evidence limits the study to a great extent, making it difficult to draw conclusions; 

however, notable remarks on prevention and precautionary measures have been entailed in the study. 

The review concludes by discussing vaccination for pregnancy as a necessary measure going forward. 
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INTRODUCTION 

The advent of Coronavirus disease 

(COVID-19) has been detrimental for 

people, healthcare systems and societies 

globally. On 11th March, 2020, World 

Health Organisation (WHO) declared 

COVID-19 a pandemic that was caused by 

Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) (1). Most 

scholars have studied the effects of virus on 

individuals, aiming to determine several 

patterns in the infected people, including 

pregnant women. There are certain specific 

aspects of COVID-19 and pregnancy that 

obstetrics should know to diagnose the 

disease and understand the severity of the 

infection (2). In addition, they must take the 

necessary managerial decisions for an 

evidence-based protocol for managing 

COVID-19 in pregnancy (3). A growing 

concern is the implications of COVID-19 on 

pregnancy and associated risks of vertical 

transmission of the disease (4). Although 

pregnant women are not at an increased risk 

directly, however, certain diseases like heart 

disease, diabetes, hypertension, asthma and 

immunocompromised conditions like HIV 

and SLE greatly increase the risk of 

complications in pregnancy (5). 

Pregnant women are comparatively 

at high risk for predisposing illness from 

COVID-19 in comparison to women who 

are not. There is a probability of 

complications like pre-term delivery (before 
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37 weeks) and in some cases, even stillbirth 

in persons who have been infected with 

COVID-19 during pregnancy (6). 

According to a research, there is no 

evidence of miscarriage or pregnancy loss, 

and no evidence of vertical transmission of 

COVID-19 from mother to baby, including 

breast feeding (5). People with 

comorbidities and other factors, like age 

have potential for increased COVID-19 

implications like Severe Acute Respiratory 

Syndrome (SARS) and Middle Eastern 

Respiratory Syndrome (MERS) while they 

are pregnant or post-pregnant (within 42 

days of delivery). To reduce spread in 

pregnant women and healthcare workers, it 

is essential that we suspend routine check-

ups and replace it with video consultation or 

telephonic conversations wherever possible 

(5). 

In pregnancy, there are changes in 

hormonal levels and function of immune 

system that significantly makes pregnant 

women more vulnerable to infections. 

Mortality rates and complications associated 

with viral infections are increased in 

pregnant women when compared to normal 

population (7). The physiological and 

immunological changes, like increased 

consumption of oxygen, alteration in T-

lymphocytic immunity, decrease in chest 

compliance and functional residual capacity 

leading to increased maternal and foetal 

morbidity and mortality. Moreover, 

pregnant women with pneumonia have high 

risk of delivering a low-birth weight or pre-

term baby (4). 

To predict the implications of rising 

infections on the embryo or foetal is 

challenging, as it depends on various factors 

like agent, gestational timing of infection, 

and maternal-foetal interface (host factor). 

Li et al. (8) was the first study to evaluate 

COVID-19 impact on pregnancy and 

pneumonia using case-control study in 

China, and their results stated that the flu 

typically caused mild respiratory symptoms, 

of which many were asymptomatic until 

hospitalized. In addition, there were a few 

cases of premature delivery in COVID-19 

pregnant women. Study also indicates that a 

patient who developed severe pneumonia at 

pregnancy of 34 weeks delivered a still baby 

and had drop in cardiopulmonary status, 

eventually undergoing multiple organ 

system dysfunction syndrome which 

required extra-corpeal membrane 

oxygenation (8). 

It is noteworthy, despite all studies 

available; there is still a lack of evidence 

that estimates the impact of COVID-19 on 

pregnant women. The rapid mutations 

evidently witnessed by the virus are 

unpredictable and challenge the consistency 

of any impending study, questioning their 

value. Therefore, studies must be 

encouraged for considering inclusion of 

pregnant women in developing evidence-

based research on the implications of 

COVID-19. 
 

 
Figure 1 Effect of COVID-19 on various systems of pregnant women (5) 
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Pathophysiology of COVID-19 during 

pregnancy 

a) Immune response: 

Several researches have noted the 

virus to be encapsulated, with evidences 

showing a single stranded RNA (5). Like 

other types of virus, immune response to 

coronavirus depends on the immune system 

of an individual; this includes the notion 

that the standing of COVID-19 on this range 

is still not clear. Toto understand the 

implications of coronavirus on a pregnant 

woman, it is essential to first get acquainted 

with the pathophysiology and molecular 

mechanisms of the virus and assess it with 

reference to the immune response of the 

mother (5, 9, 10). 

Transmission of SARS-CoV-2 virus 

via droplets or aerosols by respiratory route 

infects the pulmonary cells through SARS-

CoV receptor angiotensin-converting 

enzyme 2 (ACE2) which utilizes trans-

membrane serine protease 2 (TMPRSS2) for 

priming by S protein (11, 12). Viral 

replication is later followed by virus release 

leading to pyroptosis, which means the host 

cell transmits stimulus that is pathological in 

nature, causing inflammation-mediated 

programmed cell death (13). Moreover, it 

releases DAMPs damage associated 

molecular patterns, ATP and nucleic acids 

which activates the neighbouring cells to 

inflammatory response leading to 

production of type-1 interferons, C-X-C 

motif chemokine 10 (CXCL10) and IL-6 

(14). The SARS-CoV-2 virus causes 

inflammation which leads to cytokine storm 

resulting in failure of multiple organs (5, 

13). For patients who have symptoms that 

are mild in nature, it is likely that the 

immune system responds aptly to infection. 

In pregnancy, the virus causes alteration in 

immune response causing the following: 

i. There is a significant increase in Th1 

and Th2 response in defence of SARS-

CoV-2 virus when studying the 

pathogenesis of severe form of COVID-

19 disease (5). 

ii. There is a substantial decrease in natural 

killer cells (NK) in pregnant women 

which is thought to be an innate 

immunity’s crucial factor in clearance of 

the virus. Also, the clinical impact of the 

decrease in these cells is still not 

evident. 

iii. Pregnant women had less plasmacytoid 

dendritic cells (PDCs) which were vital 

in production of type 1 interferon (5). 

iv. Progesterone levels were found to be on 

higher side that functioned to repair the 

lung damage. More research on changes 

pertaining to pregnancy and its effect on 

hormonal levels is anticipated (5). 

 

b) Respiratory system response: 

There is a change of shape of chest 

elevating the diaphragm which alters the 

function of respiratory system. Since there 

is a drop in total lung capacity and failure of 

clearing secretions, it can make pregnant 

women more prone to causing severe 

infection of the respiratory system (5, 15). 

 

c) Coagulation response: 

Factors of coagulation and plasmin 

levels are elevated in pregnancy leading 

them to an increased chance of developing 

thromboembolic diseases that result in 

mortality cases (16). 

 

d) Endothelial cell function: 

Acute respiratory distress syndrome 

(ARDS) is the primary factor causing 

mortality in COVID-19 patients. 

Furthermore, pulmonary endothelial cell 

dysfunction plays a vital role in onset and 

progression in ARDS (5). 

 

e) Placental response: 

COVID-19 infection has impact on 

transmission via placenta, though its studies 

are not yet evidently studied. Even though 

there are chances of vertical transmission, 

the mechanism that follows this type of 

transmission is yet not clear, entailing the 

need for further study on the topic (5). 

 

Effect of COVID-19 on pregnant women 

The spread of coronavirus occurs 

through sneezing, coughing or interaction 
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with positive patients which enters via either 

eyes, nose or oral route passing into the 

respiratory system through ACE-2 receptors 

(17). Few case studies and follow-ups 

discussed in the table below demonstrate 

maternal and neonatal effect after COVID-

19 infection. Severity has been reported in 

each case ranging from 41% in MERS with 

mortality rate of 25% and 35% in SARS 

with mortality rate of 18% in pregnant 

women who eventually required mechanical 

ventilation (18). According to Yam et al. 

(17), preterm deliveries have been recorded 

in the range of 18-43%. Maternal vascular 

malperfusion (MVM) has been recorded in 

patients including atherosis and fibroid 

necrosis and mural hypertrophy (17). 

In order to receive appropriate and 

timely treatment, antenatal care is 

considered to be important for pregnant 

women, especially when the case is severe. 

Although frequent visits to the hospital 

increase chances of the patient contacting 

the virus, it is advisable that pregnant 

women resort to online consultation to 

significantly decrease possible contact with 

the virus (17, 19). Blood pressure must be 

checked at home, following several routine 

investigation procedures that are essential 

for expecting women. Because there is no 

appropriate study indicating the vertical 

transmission of SARS-CoV-2, no objection 

to vaginal delivery is seen until the foetus is 

compromised (19). Furthermore, several 

studies have noted that breastfeeding also 

takes a hit, advocating significant positives 

of breast feeding that include allergy 

protection and immunity provided by IgA 

that is present in breast milk that fights 

against gastrointestinal and respiratory 

infections. Guidelines that help new mothers 

include that the mothers should cover face 

while breast feeding and wash hands 

thoroughly before feeding (17). 

 

Clinical Features of COVID-19 

Signs and symptoms of SARS-CoV 

and MERS-CoV have similar outlook, even 

though ARDS is most common in MERS 

(4). Main clinical factors include pyrexia, 

myalgia, dry cough, headache, dyspnoea, 

vomiting, diarrhoea, nausea, pneumonia and 

dizziness. Fatality rate is much high in 

pregnant women with MERS infection 

where severe complications include 

stillbirths. Transmission of virus is mainly 

by aerosols, faecal and oral route. 

Radiological features include bilateral 

ground-glass or patchy opacities (4). 

Diagnostic tests on COVID-19 have 

surfaced that lymphopenia occurs in the 

body; followed by increased prothrombin 

time (PT), increase in lactate dehydrogenase 

(LDH), high alanine aminotransferase 

(ALT) and an increase in aspartate 

aminotransferase (AST) are the few 

observations (20-22). In addition, the 

changes observed include increase in D-

dimer, increased neutrophils, a rise in C-

reactive protein (CRP), and high values of 

troponin (23). These indications are 

frequently ones observed in all cases of 

COVID-19, including its variants. Reverse 

transcriptase – polymerase chain reaction 

(RT-PCR) is the best method for typically 

diagnosing COVID-19 and identifying 

whether an individual is infected or not (24). 

Various studies, like Wang et al. (20) and 

Huang et al. (21) have noted the manner in 

which RT-PCR must be conducted, 

followed by its frequency and repetition to 

get accurate results (25). 

Omicron and pregnancy: In South Africa 

a new variant of Covid-19 was found in the 

late November 2021 and WHO categorized 

it as the variant of concern (26). The spread 

and epidemiology of this variant is still not 

evident. Studies demonstrate that this 

variant is more transmissible than other 

variant and involves significant evasion in 

the immune system. The healthcare officials 

have focused on precautionary measures for 

both pregnant and high-risk individuals to 

fight Covid-19. However, the spread of 

message indicating it as “mild” can be 

misleading. Centres for disease Control and 

Prevention (CDC) enlists fever, cough, 

difficulty in breathing, fatigue, headache 

and body ache, loss of taste/smell, sore 

throat, runny nose, nausea and vomiting as 
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the symptoms. These are the symptoms 

found in both pregnant and other 

individuals. Pregnant women have 

suppression of immune system and 

contacting with the virus can have ill-effects 

on the baby. Irrespective of the type of 

variant, pregnant women are at an increased 

risk of getting hospitalized and even require 

intensive care unit (ICU) than non-pregnant 

individuals. Status of vaccination is utmost 

important in pregnant women since studies 

highlights that there were increase in 

number of pregnant women in ICU who 

were not vaccinated. Moreover, women who 

were vaccinated with booster dose had 

comparatively less chance of having serious 

impacts (26). 

 

Management and prevention 

To prevent or treat some of the 

maternal and foetal conditions, prescribing 

the accurate and safe medicines involves a 

vital role of obstetricians. 

Obstetric and gynaecologist plan on 

treatment plan of pregnant women contacted 

by SARS-CoV virus by administration of 

medications. The categories of medicine 

include NSAIDs, MgSO4 and antenatal 

corticosteroid (27). 
 

Table 1: Advised medication for COVID-19 during pregnancy 

 

 
Figure 2: Precautionary measures against COVID-19 for pregnant women (26) 
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Since the transmission of the virus is 

mainly through the spread of droplets, it is 

imperative that hospitals, healthcare centres, 

camps and clinics manage the cases and 

keep pregnant women at bay from COVID-

19 (4). Even though vertical transmission is 

not the case identified in pregnant women, it 

is still important to take utmost precautions 

for saving miscarriage, preterm delivery, 

intrauterine growth restriction and 

endotracheal intubation. It is imperative to 

avoid admission to the neonatal intensive 

care unit. The limited data makes it difficult 

to draw conclusions, however, it is 

noteworthy that MERS infections have a 

high tendency to cause unfavourable clinical 

results in expecting patients, including their 

children, during pregnancy (4, 28). 

 

Vaccination in pregnancy 

With the rising number of 

vaccination programmes throughout the 

world, many women are still doubtful about 

its effect on fertility (29). Although 

pregnant women were not included in the 

clinical trial of vaccination drive. A research 

done by the scientist at Pfizer stated in his 

article that the antibodies present in the 

COVID-19 vaccine might attack the 

placenta. The antibodies which recognized 

SARS-CoV-2 protein can cross react with 

human placental protein syncytin 1 and 

resulting in damaging the placenta (30). It 

was believed to be the blow of rumour 

claiming the vaccine to affect fertility and 

pregnancy. Although studies were carried 

out in early pregnant cases and control 

group, stating that no evident differences 

were found in vaccinated pregnant women 

like miscarriages or any other harmful effect 

(29). 

COVID-19 vaccine is expected to 

mitigate the risks of the virus. Being 

vulnerable to infections and diseases, 

pregnant women will more likely need 

intensive care if they acquire COVID-19. In 

some cases, doctors may have to choose for 

early delivery of babies, resulting in them 

getting admitted to the neonatal unit (31). 

Therefore, like other vulnerable populations 

such as older people and infants, pregnant 

women must be prioritized for vaccination. 

Now the question that arises is – Is COVID-

19 vaccination safe during pregnancy? It is 

reported that, given the increased hazardous 

risks associated with COVID-19, many 

pregnant women have opted to get 

vaccinated (29).  

Nevertheless, there needs to be more 

research done on what outcomes has the 

vaccination led to for these women and their 

babies. However, CDC, WHO and RCOG 

have recommended vaccination as 

mandatory for all pregnant women. More 

data will allow us to consider all outcomes 

and decide whether to increase the reach of 

vaccination to more pregnant women. And 

until then, those women planning to be 

pregnant can be confident that all evidence 

shows that vaccination has nothing to do 

with infertility(26). 

 

 
Figure 3: Vaccination in pregnant women by CDC(26) 

 

Governmental authorities of most 

countries and WHO promote vaccination 

and boosters for pregnant women due to the 

known risks of severe COVID-19. 

Therefore, vaccination is a debatable topic 

today, and along with the other research, it 

requires robust evidence to support it. 

Although no notable studies have remarked 

on negative results from the study, there is 
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still a need for post-vaccine surveillance 

data that will prove vital to understanding 

abnormalities in babies. This includes long-

term results indicative of problems and 

issues in babies going forward due to 

vaccination. The study has provided a 

comprehensive literature on the implications 

of COVID-19 on pregnancy, followed by an 

understanding of the effects of the disease 

on expecting women. It has studied 

pathophysiology of COVID-19 during 

pregnancy, providing a rationale of its 

effects on human body. Furthermore, the 

study has analysed the clinical features of 

COVID-19 from several academic sources 

available, to understand the key changes in 

the human body during infection. In 

addition, the study has provided an 

understanding on the management and 

prevention of coronavirus for pregnant 

women, including the possibilities of 

vaccination. 

It is noteworthy that data available is 

sparse, requiring more research on pregnant 

women to draw clarity on the matter. Many 

regulatory bodies have recommended the 

use of vaccination on pregnant women, after 

conducting rigorous research. The possible 

implications are yet unknown, as the topic is 

still under scrutiny. This includes no notion 

of ‘red flags’, indicating a healthy status of 

foetus and no premature delivery. As there 

is no cure yet available, vaccination is the 

only available remedy, along with 

precaution. Pregnant women are required to 

take extensive care and precautionary 

measures that address any future variants to 

protect their babies. 

Definite conclusions are still 

difficult to draw because of limited studies 

and the widespread implications of COVID-

19 in every way. The lack of adequate and 

robust information is indicative of the fact 

that risk factors are several and plausible 

justifications limited. New-born testing may 

possible going forward, including the 

likeability of vertical transmissions, 

however, prevention is the best means to 

keep COVID-19 away.  

 

CONCLUSION 

Future research on deleterious 

effects in babies are impending, to identify 

whether this effect is limited to pregnant 

women or spreads to their foetus. Education 

is key in reducing risks and promoting 

awareness with regards to the effects of the 

disease on expecting women, however, 

more research must be encouraged by 

governmental authorities of countries to 

understand the ways in which COVID-19 

affects the human body during pregnancy. 

This also includes collecting and analysing 

post-vaccination records of pregnant women 

for understanding its long-term implications 

on babies in the future. 
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