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Introduction
Scientists have recently revealed to the world their discovery of a 

novel disease that is enhanced coronavirus type. The novel CoVID-19 
coronavirus has been reported as an outbreak of respiratory disease. 
On 31 December 2019, 27 cases of unknown etiology were registered 
in Hubei city of Wuhan. The Wuhan Municipal Health Commission 
has confirmed that seven cases of the same respiratory disease have 
been identified. There were some symptoms in those cases (i.e. very 
dry cough, very high fever and complicated dyspnea). In addition, they 
tested positive for radiological results of bilateral lung infiltrates by 
analyzing their bodies [1]

However, in Hubei, from 15 to about 59 cases were suspected of 
being contaminated with CoVID-19. CoVID-19 coronavirus outbreak 
was revealed to the public on January 22, 2019 and was listed as an 
epidemic, sharing all details on the disease movement [2]. Nevertheless, 
CCDC's announcement about finding the novel CoVID-19 coronavirus 
prompted the World Health Organization (WHO) to declare emergency 
cases. It is attributed in addition to the prevalence of this novel virus 
in Chinese provinces, to confirm many cases globally. China or the 
People's Republic of China (PRC) is a country situated in the continent 
of Asia at 35,8617° North and 104,1954 ° South. This includes more 
than 32 provinces, plus the Special Administrative Regions (i.e. Hong 
Kong, Inner Magnolia and Macau). By time, the number of confirmed 
infected cases has increased rapidly, especially in Hubei and other 
provinces in China. 95425 cases were confirmed globally by the 5th of 
March-2020, while 80410 cases were confirmed in China region [3-5]. 
The province of Hubei has been confirmed to be the highest infected 
region with about 75 percent of cases infected.

Coronaviruses (CoVs) belong to the Coronavirinae subfamily 
of the order Nidovirales in the Coronaviridae family. The CoVs 
are RNA viruses enveloped with the genome consisting of a single-
stranded positive-sense RNA (+ ssRNA), ~30 kb with 5′‐cap structure 
and 3′‐poly‐A tail. The large CoV genome is related to the unique 
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characteristics of the CoV RTC, which includes multiple RNA 
processing enzymes and encodes for several structural proteins (sps) 
and nsps1. Sps that play a critical role in the transcription and synthesis 
of viral RNA are referred to as replicase-transcriptase proteins, while 
nsps, often referred to as niche-specific proteins, are non-essential for 
virus replication but confer selective benefits for survival and tissue 
invasion. The CoVs are further broken down into four sections, A 
through D. Lineage B includes the extreme acute respiratory syndrome 
(SARS)-CoV and the novel SARS-CoV-2, while lineage C involves CoV 
linked to Middle East respiratory syndrome (MERS). Till last year the 
six human CoVs were known and included HCoV-229E, HCoV-OC43, 
HCoV-NL63, HCoV-HKU1, SARS-CoV and MERS-CoV. The newest 
and most virulent member of the CoV family that can infect humans is 
the SARS-CoV-2 or 2019-nCoV. The SARS-CoV-2 shares SARS-CoV 
with strong sequence identity [6]. Examination of the protein sequence 
has reported that the amino acid similarity between SARS-CoV-2 
and SARS-CoV between the preserved nsps is as high as 94.6 percent, 
indicating that they are closely related. 

There is approximately 90 percent homology between the SARS-
CoV-2 genome and CoV bat viruses, bat-SL-CoVZC45 and bat-SL-
CoVZXC21, while it is approximately 96 percent with the bat SARS-like 
CoV (bat-CoV-RaTG13) genome. There is consensus in the scientific 
community on the origin of the SARS-CoV-2 in horseshoe bats. But 
the 2019-nCoV bat-SL-CoVZC45 and bat-SL-CoVZXC21 aren't 
immediate ancestors. The bat CoV can then infect another species, an 
intermediate host, which later transmitted the virus to humans. The 
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isolation of a CoV with a high resemblance to SARS-CoV-2 in the 
Malayan pangolins connects these species as the possible intermediate 
host [7,8]. The genetic sequence of CoV, found in Malayan pangolin 
lung samples, has a similarity of ~91 per cent to SARS-CoV-2. The 
pangolin CoV also demonstrates 100%, 98.2%, 96.7% and 90.4% 
amino acid similarity with the genes of SARS-CoV-2 E, M, N and S 
respectively. The CoVs of ancestor bat have a dissimilarity of 19 amino 
acids, while the CoV of pangolin has just 5 dissimilarity of amino acids 
from SARS-CoV-2 to the S protein. In particular, the Pangolin-CoV 
receptor-binding domain of the S protein is nearly identical with that of 
SARS-CoV-2, with one difference in amino acid.

In addition, in experimental models the infected pangolins exhibit 
clinical signs and histopathological features similar to SARS-CoV-2 and 
harbor the antibodies that associate with the SARS-CoV-26 protein. 
The bat CoVs, pangolin CoV and SARS-CoV-2's genetic sequence 
analysis appears to connect the CoVs, indicating that bats and pangolin 
viruses could have exchanged genes at some stage before spilling 
and infecting people. Therefore, the pangolins are the most likely 
intermediate host while other possible intermediate host(s) cannot 
be excluded [9]. COVID-19 is a global public health emergency, and 
during pregnancy may cause catastrophic health problems. Because of 
their altered physiological and immunological role, pregnant women 
have a high propensity to get this infection. Previous studies have 
shown that during childbirth, SARS is associated with a high risk of 
spontaneous miscarriage, preterm birth and restriction of intrauterine 
development [10].

Studies in pregnant women with COVID-19 have shown few 
maternal and neonatal complications to date but more specific evidence 
is needed as these studies include a limited number of people over a 
short period of time. Importantly, viral respiratory diseases, such as 
influenza, can grow easily during pregnancy, suggesting that pregnant 
women can be more vulnerable to COVID-19 and need priority medical 
attention [11]. The Centers for Disease Control and Prevention (CDC) 
and the World Health Organization (WHO) currently provide interim 
COVID-19 recommendations for successful counselling and education 
of pregnant women. Recommendations that came out after the COVID 
epidemic in Wuhan are also available from Chinese experts. This essay 
discusses the knowledge available on handling COVID-19 during 
pregnancy to protect mothers and children's health in this crucial 
situation.

SARS and its effect on pregnant women
SARS-coronavirus (SARS CoV) causes severe, acute respiratory 

syndrome (SARS). News of the SARS-CoV outbreak emerged in 
February 2003, with the first cases observed in China's Guangdong 
Province. The virus spread throughout the world to over 30 countries, 
resulting in more than 8000 cases and 770 deaths [12-15]. The epidemic 
was brought under control after public health control measures were put 
in place to avoid contact with infected individuals, and no cases have 
been seen since 2004. SARS manifestos include nausea, chills, headache, 
malaise, and myalgia. In some patients diarrhea was found. Pneumonia 
has almost always been seen in patients diagnosed with SARS, requiring 
mechanical ventilation in 10-20 per cent of cases. The fatality rate of 
the case was estimated at 9-10%. It is thought that bats are the natural 
reservoir for SARS-CoV; however, some evidence supported civet cats 
or raccoon dogs as potential intermediate reservoirs of these diseases. 
SARS is transmitted by close person-to-person contact through touch 
of the respiratory tract mucous membranes with respiratory droplets 
produced when an infected person coughs or sneezes. There were also 

records of fecal-oral transmission and transmission through fomites. 
Airborne transmission may also be possible due to inhalation of 
small particulate aerosols. During the 2003 outbreak, transmission in 
health care settings was frequently seen, with superspreading (when 
a single patient transmits infection to a disproportionate number of 
contacts) recorded. The incubation period was calculated to be 4.6 
days in average, with a range of 2-14 days. Transmission tended to 
occur more frequently during the second week of illness when there 
is maximum viral excretion; there is no indication that a person with 
SARS is infectious before the onset of the symptoms. The largest case 
series of pregnant women with SARS resulted from the Hong Kong 
epidemic of 2003, in which 12 pregnant women were reported. The rate 
of case-fatality was 25 per cent (three deaths). Clinical and laboratory 
results in the non-pregnant population were close to those observed. 
Pneumonia was seen in all patients on chest x-ray or CT. Significant 
medical complications included four-fold adult respiratory distress 
syndrome, three-fold intravascular coagulopathy (DIC), three-fold 
renal insufficiency, two-fold secondary bacterial pneumonia, and two-
fold sepsis.

During the SARS epidemic, many hospitals in Toronto and Hong 
Kong announced initiatives to decrease transmission to pregnant 
women, their families, community members, and health care workers. 
For example, at the hospital entrance, all medical personnel, patients, 
and visitors were screened for symptoms and were wearing N95 
respirators [16]. On work and delivery, the visitors were limited to 
one per patient, with no visitors permitted in the postpartum unit. 
Postpartum stays were reduced in length, with the addition of a 
postpartum nursing home visit. Postpartum patients were asked to 
observe a quarantine at the home for 10 days. Health care workers 
were forced to observe a quarantine of work in which they were told 
to go straight from home to work, and vice versa, to avoid group 
contact. Suspended obstetric services considered non-essential, such as 
daily ultrasound and prenatal diagnosis. Although the effect of these 
interventions has not been assessed, there might be some important 
lessons gained from these experiences during SARS that could help 
inform the COVID-19 approach.

MERS and its effects on pregnant women
Middle East Respiratory Syndrome (MERS) is a respiratory disease 

caused by MERS CoV. The disease was first reported in Saudi Arabia 
in 2012, spreading to other Arab peninsula countries and eventually to 
countries outside the Arab peninsula, including the United States. The 
Republic of Korea's biggest outbreak outside the Arabian Peninsula was 
in 2015. Nearly 2,500 cases of MERS-CoV disease and more than 860 
deaths were reported with continuing studies into the present. MERS 
symptoms include extreme respiratory illness, including fatigue, cough, 
and shortness of breath. Some patients get diarrhea, too. The fatality 
rate of the event is estimated at 35-40 per cent. Patients who developed 
MERS were more likely to be older with around two-thirds of patients 
being male (median age is 50 years). MERS patients were also more 
likely to experience an underlying illness. Some patients with MERS-
CoV infection were asymptomatic (identified by touch inquiries). The 
mean time of incubation is 5.2 days, with a duration of 2-13 days. As 
with SARS, MERS is primarily transmitted person-to-person via close 
contact, transmission was observed in health care settings, and events of 
superspreading occurence. However, the number of MERS-CoV cases 
has been dramatically reduced since 2016, despite public health efforts 
to prevent MERS-CoV transmission [16]. Information regarding MERS 
is limited among pregnant women. We reported reports from several 
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countries on 13 cases of pregnant women with MERS, including Saudi 
Arabia (8), Korea (2), Jordan (1), the United Arab Emirates (1), and the 
Philippines (1). Two women were identified as as being asymptomatic 
as part of a contact inquiry. Of the 11 women with symptoms, signs 
were close to those seen in non-pregnant MERS patients [17]. Both 
babies born to asymptomatic women were born safe on term; among 
those who were symptomatic there was one intrauterine fetal demise, 
one stillbirth, one baby delivered at 25 weeks, who died 4 hours after 
birth, two safe preterm infants and five healthy term infants (no infant 
status was reported for one).

Transmission of COVID-19
2019-nCoV is a single-stranded, non-segmented, enveloped 

RNA virus belonging to a diverse group of zoonotic (i.e., animal- 
and human-capable pathogens) viruses. Seven corona viruses that 
could infect humans have been identified so far. Two lethal viruses, 
SARS-CoV-1 and the Middle East coronavirus respiratory syndrome 
(MERSCoV), belong to the same viral community as 2019-nCoV. 
As this pathogen has a similar receptor-binding domain structure to 
that of SARS-CoV-1, COVID-19 and SARS are likely to have a similar 
pathogenesis. Such viruses tend to be transmitted primarily by contact 
between the person and the host. The route of transmission is mainly 
through the infected person's respiratory droplets into the air, which 
are then deposited on surfaces nearby. The virus may potentially spread 
to the infected individual within a distance of < 2 m (6 feet). Given that 
the virus can live on non-living surfaces, regular cleaning of touched 
surfaces is important [18-20]. To date, no medications or vaccines 
have been approved to treat COVID-19 or to prevent it. Therefore, it is 
necessary to enforce preventive measures to prevent its further spread.

Symptoms of COVID-19
The onset of symptoms normally occurs within 14 days of exposure. 

COVID-19 symptoms vary from mild to severe, and may include 
shortness of breath, cough, myalgia, fever and extreme pneumonia. 
Injury also occurred to vital organs (kidney, heart, liver). The extent 
of the infection will depend on the individual's underlying health, with 
patients with pre-existing diseases such as diabetes and lung disease, 
as well as the elderly, being more vulnerable to COVID-19 rapidly 
developing [21].

Diagnostics of COVID-19 among pregnant women
COVID-19 diagnosis is primarily based on computed tomography 

(CT) scans and the polymerase chain reaction (RT-PCR) to reverse 
transcription. This test is regularly used to identify viruses that are 
responsible for respiratory diseases. Viral isolates are used as primary 
substrate in the RT-PCR technique to perform an assay that recognizes 
a specific virus and its gene sequence. A CT scan is considered more 
sensitive than RT-PCR, and a successful RT-PCR test can be confirmed 
[22]. A sample obtained from swabs of lungs, sweat, saliva or stool can 
be used to perform RT-PCR. In order to get accurate results, the nucleic 
acid test is normally repeated with a single patient. When the virus is not 
detected in the throat swab sample, two tests are performed successively 
at a distance of 24 h. In the absence of RT-PCR, a serological test can 
also be used for diagnostic testing [23].

COVID-19's most frequent and earliest clinical formulation is 
fever, frequently accompanied by dry cough, myalgia and malaise. 
Sore throat is most common among the initial respiratory symptoms; 
however, in pregnant women reported shortness and difficulty in 
breathing (dyspnea) and chest pain. Gastrointestinal symptoms such 

as diarrhoea were reported in four studies [24]. Abdominal swelling, 
and bilateral conjunctival hyperemia are among the atypical findings. 
In addition to the RT-PCR test, computerized chest tomography (CT) 
scan was the primary investigation mode used by the majority of the 
sample for diagnosing COVID-19 infection. The most common feature 
of COVID-19 pneumonia was patchy ground-glass opacity (GGO) 
with or without consolidation, which resolved over time. Liu et al. 
further established the development of the lesion into paving patterns 
and consolidations. In addition to lung parenchymal alteration, one 
of the atypical findings was found in a 30-week pregnant woman who 
presented on the left side with slight pleural effusion [25].

Common laboratory findings among COVID-19 patients include 
lymphopenia (lymphocyte amounts smaller than average in the 
blood) and elevated C-reactive protein (inflammatory indicator). Also 
found was impaired liver function, evidenced by increased alanine 
aminotransferase (ALT) and aspartate aminotransferase (AST). Among 
other results from laboratory, three studies recorded neutrophilia; one 
study documented leukocytosis; one study recorded lower albumin 
levels; one study reported elevated D-dimer and thrombocytopenia 
among pregnant women. 

Preventive measures during pregnancy

Preventive measures should be strictly followed by pregnant 
women, including regular hand washing, avoiding unnecessary 
outdoor activities unless an emergency occurs, and avoiding infected 
individuals, crowded places and public gatherings. They will regularly 
check their temperature, and notify their doctor immediately if they 
experience shortness of breath, cough, or fever. In addition, women 
with a travel history or COVID-19 symptoms will be placed in solitary 
confinement for at least 14 days. China's National Health Commission 
indicated that mother neonates who are confirmed or suspected 
should be kept under observation and not breastfed [26]. However, no 
evidence for supporting the transfer of 2019-nCoV to breast milk is 
currently available.

Pregnant women should track their vital signs (pulse rate, breath 
rate and temperature) closely. Importantly, they will tell their maternity 
care provider about their health status, and periodically receive advice. 
Extracorporeal oxygenation of the membrane and inhalation of oxygen 
(60–100 percent concentration with a flow rate of 40 L / min) should be 
used for hypoxia [27-30].

Management of COVID-19 during pregnancy

Pregnant women with suspected COVID-19 should be separated 
for successful treatment and then moved to a hospital equipped with 
appropriate health services and professionally trained physicians 
to take good care of critically ill obstetric patients [31-33]. Pregnant 
women will typically be classified as having: moderate illness (i.e., 
symptomatic with healthy vital signs) to provide adequate care after full 
examination; Extreme disease (i.e., respiration rate approximately 30/
min, saturated O2 resting approximately 93%, partial blood oxygen / 
oxygen concentration approximately 300 mmHg), and Critical disease 
(i.e., organ failure shock, respiratory failure requiring mechanical 
ventilation or refractory hypoxaemia requiring oxygenation of the 
extracorporeal membrane).

Medication to COVID-19 for pregnant patients

The antiviral drug was most widely used to treat pregnant women 
with COVID-19, with atomized inhalation of interferon-ALPHA, 
oseltamivir, lopinavir, and ritonavir being the most frequently used four 
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antiviral drugs. Ganciclovir and Arbidol, among other antiviral drugs, 
have been documented for use in two trials each [34]. Also popular was 
the use of a wide variety of antibiotics after COVID-19 to treat secondary 
bacterial pneumonia, including beta-lactam (Abipenem and Sulbactam 
Sodium), cephalosporins (Cefoperazone Sodium and Ceftazidime), 
macrolides (Azithromycin) and quinolones (Moxifloxacin).

In addition, supportive care for pneumonia was given with 
methylprednisolone. The use of traditional Chinese medicines along 
with antiviral and antibiotic treatment was documented in two studies. 
In his case study, Wang et al. reported being given Human Serum 
Albumin, dexamethasone, and magnesium sulfate to a 30-week pregnant 
woman with COVID-19 to brace her for an emergency delivery of the 
cesarean. After diagnosis, the health status of all pregnant women-
bar two-improved. However, none of the studies commented on the 
effectiveness or effectiveness of the drug administered to pregnant 
women for COVID-19 management [35-38].

Implications of COVID-19 in pregnant women

The particular needs of pregnant women should be included in 
preparedness and response plans in the midst of a rapidly evolving 
epidemic which could have significant effects on our public health and 
medical infrastructure. Clinicians have at times been hesitant to treat 
or vaccinate pregnant women in recent outbreaks, due to concerns 
regarding fetal health. In the sense of a severe infectious disease 
threat, it is important that pregnant women are not refused potentially 
life-saving treatments unless there is a compelling reason to exclude 
them. As with all pregnancy treatment decisions, careful balancing 
of the benefits of mother and fetus treatments with potential risks is 
needed [39,40]. When monitoring systems for COVID-19 cases are 
being developed, it is important to collect and report information on 
pregnancy status, as well as maternal and fetal outcomes.

Severity and susceptibility of COVID-19 during pregnancy 

Although data are scarce, there is no evidence from other serious 
coronavirus infections (SARS or MERS) that women who are pregnant 
are more vulnerable to coronavirus infection. To date, more people 
have been affected than women in this outbreak of a novel coronavirus 
infection [41]. This reported gender disparity may be attributable to 
discrepancies in reporting, sensitivity, exposure, or infection detection 
and diagnosis. No data are available to tell whether pregnancy raises 
the susceptibility to COVID-19. Previous evidence on SARS and MERS 
show that clinical results can vary from no symptoms to serious illness 
and death during pregnancy. COVID-19's most common symptoms are 
fever and cough, with more than 80 per cent of hospitalized patients 
reporting these symptoms. Nine women diagnosed with COVID-19 
during the third trimester of pregnancy had been documented in a 
recent study by Chen et al. Clinical presentation in this small series 
was close to that seen in nonpregnant adults, with fever in seven, cough 
in four, myalgia in three, and sore throat and malaise in two people 
each. Five were experiencing lymphopenia. Both had pneumonia, but 
no mechanical ventilation was needed and none died [42-44].

Both women were given a cesarean delivery, and Apgars was in 1 
minute and 5 minutes. In a second series of nine pregnancies with ten 
infants (one set of twins) reported by Zhu et al. the onset of symptoms 
was in four (1-6 days) before delivery, in two on delivery day, and in 
three cases after delivery (1-3 days). COVID-19's clinical presentation 
was close to that seen in non-pregnant patients [45-48]. Of the nine 
births, six intrauterine fetal distress was noted, seven were cesarean 
deliveries, and six preterm infants were born. Based on these limited 

records, and the available evidence from other respiratory pathogens 
such as SARS and influenza, it is not known if pregnant women with 
COVID-19 will suffer more serious illness [49].

Vaccination possibility during pregnancy

There is currently no COVID-19-prevention vaccine available. 
Several organisations, including the National Institutes of Health, have 
been working to produce a COVID-19 vaccine quickly after publishing 
a SARS-CoV-2 [50] virus genetic sequence online on January 10, 
2020. Design of this vaccine builds upon research on SARS and MERS 
vaccines and benefits from it. It is not clear however how soon a safe 
and effective vaccine can be readily available [51,52].

Conclusions
To sum up, with the minimal data published so far (27 March 

2020), it is obvious that pregnant women with COVID-19 infection 
have similar clinical characteristics to others. Many people experience 
pneumonia and is treated freely with radiological findings. Pregnant 
women with COVID-19 have been diagnosed with a wide range of 
antiviral drugs – mainly in China – however, to date, there is no official 
guidance from the World Health Organization or Center for Disease 
Control (dated April 1, 2020). Several of these medications are being 
clinically tested. Higher episodes of premature birth and cesarean 
delivery were reported by pregnant women with COVID-19, but 
it can not be directly attributed to SARS-CoV-2. There is no known 
information about the SARS-CoV-2 vertical transmission. Pregnancy 
– being an immunocompromised physiological condition – must 
be regarded as a priority case of COVID-19 infection, and must be 
regarded in a higher-level healthcare facility. Wherever practicable, 
pregnant women must be treated in antenatal, childbirth, or postnatal 
period, in isolation or negative pressure space.

The treatment of vital COVID-19 patients includes a comprehensive 
team of intensive care medicine physicians, obstetricians, anesthetists, 
neonatologists, microbiologists, and pathologists. Healthcare workers 
should use proper personal security equipment to defend themselves. 
Comprehensive history taking (especially for touch tracing and travel 
history), radiological assessment, and laboratory testing with routine 
monitoring of fetal health during COVID-19 should be done at every 
stage of pregnancy. While stated only once, the effectiveness of lung 
ultrasound should be evaluated as a more usable and cost-effective 
investigative tool. For uncomplicated COVID-19 instances, the 
literature did not suggest early termination or use of a cesarean section. 
While no vertical transmission of SARS-CoV-2 was confirmed, every 
effort should be made to prevent the transmission of SARS-CoV-2 or 
iatrogenic infection from mother to child, during and after delivery. In 
the postnatal stage infants must be suspected or confirmed COVID-19 
mother in an isolated manner. There needs to be more evidence to 
conclude breastfeeding health at this point.
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