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ABSTRACT

The outbreak Coronavirus disease 2019 (COVID-19) is a respiratory tract infection caused by a highly contagious and lethal beta
coronavirus SARS-CoV-2, which has spread fast to encroach the entire globe and hence declare pandemic. Pregnancy alters body
physiology and immune systems, can have worse effects of some respiratory infections and due to limited research and published
data we still are in dilemma of appropriate management guidelines This article covers the updated guidelines for infection
prevention and control (IPC), screening, sampling, antenatal visit schedules, risk scoring, triaging, supportive care, delivery,
postpartum care and care of the newborn. This article aims to provide up-to-date information as per recent guidelines of various
association which would serve as guidance in managing pregnant women and newborn with suspected or confirmed COVID-19. All
the published papers till date, NCPRE, WHO Interim guidelines, RCOG, FOGS GCPRI, Medical Council of India, ICMR, MOFHW, CDC,
ACOG guidelines are referred to compile this article to reach to a conclusion of evidence based management of pregnant ladies
during COVID-19 pandemic. This article covers the not only infection prevention and control (IPC) guidelines, but also screening
and sampling guidelines, antenatal visit schedules, risk scoring, triaging but also in-patient supportive care, delivery, postpartum
care and care of the newborn. Data are very limited and hence very difficult to accurately define clinical management strategies
and needs to be constantly updated.
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Introduction COVID-19 outbreak has alarmed the entire world and due
to limited researches and available data various national and
The outbreak Coronavirus disease 2019 (COVID-19) isarespiratory international bodies are constantly coming up with updated
tract infection caused by a highly contagious and lethal beta guidelines to facilitate obstetrician all over the world to get a
coronavirus SARS-CoV-2, started in Wuhan, China in December  vision in providing optimum care to the most vulnerable group
2019 which has sptead fast to become a global public health threat.!” of the society, the pregnant ladies and newborn with minimal
complications.
WHO situation reports as provided on July 3, 2020 as total of
10 357 662 cases and 508 055 deaths. The epidemic has spread Aim
to more than 213 countries around the world.P!
This article aims to provide up-to-date information as per
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by various association and bodies this article aims to enlighten
readers with updated clinical management protocol which could
serve as guidance in managing pregnant women and newborn
with suspected or confirmed COVID-19 and by no means it is
meant to replace clinical judgement or specialist consultation.

Methodology

A comprehensive electronic search was done through PubMed,
Scopus, Medline, Cochrane database, and Google Scholar
from December 01, 2019, to August 31, 2020, along with the
reference list of all included studies. In this article all efforts
have been made to compile the latest guidelines released by The
International Federation of Gynaecology and Obstetrics (FIGO),
The Royal College of Obstetricians (RCOG), The American
College of Obstetricians and Gynaecologists (ACOG), Centre
for Disease control and Prevention (CDC) and Society of
feta Medicine (SFM). This article has also included practice
guidelines released by low resource country like India through
ICMR (Indian Council of Medical Research) and FOGSI
GCPR (Federation of Obstetric and Gynaecological Societies of
India Good Clinical Practice Recommendation), The National
Centre for Photovoltaic Research and Education (NCPRE ) and
Ministry of Health and Family Welfare MOHFW) and thereby
offering low resource countries of Asia and Africa to modify
their management protocol as per situation in their country.
All the published papers on this topic till date have also been
referred so as to not miss any valuable and needed information
in this time of crisis.

Result

This article covers the not only infection prevention and
control (IPC) guidelines, but also screening and sampling
guidelines, antenatal visit schedules, risk scoring, triaging but
also in-patient supportive care, delivery, postpartum care and
care of the newborn.

Discussion

Effect of COVID-19 Infection on Mother and foetus

Pregnancy is an immunocompromised condition and like any
viral respiratory infections COVID-19 infection might have
worse effect than general population. This is particulatly true in
3 trimester of pregnancy having comorbidities such as diabetes,
chronic lung disease, hypertension, obesity and advanced age
or combination of elevated D-dimer and interleukin-6

levels.B"l

Majority of pregnant women are asymptomatic or present with
influenza like illness.® There are contradictory evidences of
the possibility of vertical transmission of COVID-19 infection
from mother to baby making it difficult to reach to any definitive
conclusion.”!”l All the products of conception like amniotic fluid,
umbilical cord, cord blood, neonatal blood or nasopharyngeal
and throat swabs, placenta swabs, genital secretions or breast
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milk samples are till date found mostly negative of COVID-19
infected mothers.*” No published data suggesting COVID-19
infection might increase chance of foetal loss or teratogenicity
if mother acquired infection at time of organogenesis!"'! hence
recommending amniocentesis to diagnose foetal infection would
do more harm than benefit.”? Though Liang e/ a/. quoted that
infection if acquired in later gestational age may increase obstettic
complications of premature rupture of membranes, preterm
labour, foetal tachycardia and foetal distress but more data of
latger population awaited to finally reach to any conclusion.!'”
The rate of iatrogenic preterm birth and caesarean delivery
is high; vertical transmission may be possible but has not
been proved and prematurity can be iatrogenic due to
maternal medical condition.!"

Assessment and risk scoring in pregnant women (not
in labour) with COVID-19 infection

The criteria for testing are same for antenatal women as for
the general population and is as per ICMR guidelines to ensure
uniformity in assessing and treating the patients.!" I

The WHO - Global surveillance for COVID-19((Interim
guidance 20 March 2020) and Ministry of Health and Family
Welfare has defined who are suspect, contacts and confirmed

cases. 1413

Clinical presentation of COVID-19 in pregnancy

Incubation petiod ranges from 5 to 11 days of exposure.['!! Most
common presentation would be influenza like illness like fever,
fatigue, sore throat running nose, nasal congestion myalgia, dry
cough and shortness of breath. As per Medical current Indian
Council of Medical Research updates some might also present
with abdominal pain, diarrhoea, nausea, vomiting, cough with
expectoration haemoptysis and chest pain. Those with comorbid
or immunocompromised may develop severe acute respiratory
illness (SARI), hypoxia requiring ventilatory support.!'”

The disease severity is classified by WHO based on the clinical
symptoms.'*!

Pregnant women admitted in Intensive care Unit need to be
assessed using Quick sequential organ failure assessment score
gqSOFA score as an adjunct for decision making in management
of these in patients.l)

Test methods and facilities

Once suspected or admitted the CDC recommends testing for
COVID-19 from samples mainly of nasophatryngeal swab!"”l but
samples of saliva, oropharyngeal or that from lower respiratory
tract (sputum, endotracheal aspirate or bronchoalveolar lavage)
can also be used for testing. Reverse-transcription polymerase
chain reaction (RT-PCR) is the gold standard for diagnosis of
active infection of COVID-19 which detects SARS-COV-2
nucleic acid responsible for this deadly infection. Many rapid
and easy-to-use devices are being developed but they still need
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to be validated before use.l'** There are more than 114 ICMR
approved public laboratories government has permitted testing
in ptivate laboratories from 22 March 2020.121

Other tests: 1. Rapid diagnostic tests based on antigen
detection — detects the viral proteins expressed by the COVID
19 virus in a sample from respiratory tract.

2. Rapid diagnostic test based on host antibody detection which is
not the reliable marker of active infection detects the antibodies
produced in the blood of COVID-19 infected patients in

response to immune reaction.?**!

Assessing the disease process

Peripheral white blood cells lymphocyte count, platelet
count remains normal and then may reduce in later stages.
C-reactive protein, liver enzymes and creatine phosphokinase
may be increased. Radiographic investigation pertaining
to COVID-19 e.g., Chest X-ray and CT scan are a part of
initial assessment and shouldn’t be delayed because of foetal
concerns. Radiological pictures of viral pneumonia were found
in many COVID-19 infected pregnant women.” Computed
tomography (CT) scan of the chest without contrast is found
to have greater sensitivity in diagnosing COVID-19 than that
of RT-PCR (98% vs 71%) and can be used to confirm or rule
out viral pneumonia in suspected cases and can be done in
pregnant ladies too using abdominal shield to avoid radiation
exposure to the foetus.

Other investigations like Electrocardiography, Computed
Tomography Pulmonary Angiogram, full sepsis screen should

be used in indicated cases to assert the differential diagnosis.*

Arterial blood gas, serum lactate, Renal Function Test, Liver
Function Test and cardiac enzyme assessment are also indicated
to our septic shock, acute kidney injury or virus-related cardiac

injury.2#

Management of COVID-19 Pregnant

Supportive therapy

Titration of oxygen flow can be done to keep saturation level >94%
among pregnant patients with inhaled oxygen (60—100%
concentration at an initial rate of 4 L./min which can be
increased up to 10—15 L/min. Some cases like ARDS or patients
with SARI may warrant intubation, extra-corporal membrane
oxygenation (ECMO), with lateral decubitus positioning to
maintain oxygenation.>*#"# High flow Nasal Oxygen (HFNO)
and Non-invasive ventilation (NIV) should be reserved for
patients with hypoxemic respiratory failure.”

Fluid management can be started with bolus doses of 250-500 ml
of crystalloid fluid with caution of fluid ovetload.'”*! Adequate
rest, nutritional support and electrolyte balance should be

ensured./>"!
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3) Symptomatic management with NSAIDS like paracetamol is
safe and preferred.!”

4) Antibiotics can be started if there is indication with raised white
cell counts or suspicion of secondary bactetial pneumonia.[!**!

Steroid i.e., betamethasone 12 mg IM is indicated in preterm
delivery (especially before 30 weeks) as there is no documented
evidence of harm in context of COVID-19.1%%22] However,
the use of steroids needs to be individualized. Administration
of steroids in COVID 19 pneumonia is known to delay the
viral clearance but in China methylprednisolone (1-2 mg/kg
bodyweight per day) has been used for small period of 3—5 days
SARI patients to supress lung inflammation causing hypoxaemia,
dyspnoea and ARDS in COVID-19 infected patients.[**>*

6) Covid specific therapy- Combination therapy for oral capsule
of antiproteases Lopinavit/Ritonavir (200 mg/50 mg pet capsule)
along with nebulization with Ot-interferon inhalation (5 million TU
in 2 mL of sterile water) twice daily has been the preferred and
safe drug regimen in pregnancy with doubtful efficacy.*'? CDC
as updated on 16 June 2020 recommends use of Remdesivir in
hospitalized patients with severe Covid19.P!

Combination of Hydroxychloroquine and Azithromycin (500 mg
once a day) for 10 days has been believed to give virological cure
on day 6 of treatment in 100% of treated patients in one study.
Other drugs experimented till date are Chloroquine at a dose of
500 mg twice a day for 7 days. Oseltamivir 75 mg twice daily along
with hydroxychloroquine for five days is another regime of trial in
COVID-19 patients.'®” The current CDC guidelines as updated
on 16 June 2020 recommends use of Hydroxychloroquine only
for prophylaxis and does not to be given routinely for treatment
of COVID-19 patients.

For pregnant women with symptoms routine antenatal visits need
to be postponed until 7 days of start of symptoms provided
symptoms (aside from persistent cough) worsens. patients are
advised to keep check on their daily counts of foetal movement. For
women who are self-quarantined due to any possible reasons and
not developing any symptoms of COVID-19, next appointment
should be after 14 days but if any woman did not turn up for more
than 3 weeks of their scheduled visit must be contacted.

Any women previously tested negative for COVID-19 but
develops with symptoms again she would be treated as
COVID-19 suspected case.

Antenatal ultrasound services for foetal growth surveillance not
to be done unless actually indicated and needs to be deferred for
14 days following recovery from acute illness."”

Timing and mode of delivery

The Covid block must have a separate delivery room and
operation theatres along with neonatal resuscitation corners
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located 2 metres away from the delivery tables with negative
pressure isolation for delivering suspected or confirmed
COVID-19 pregnant women neonatologist must be present to
attend the baby.[*!?

The use of tocolytic drugs in patients with preterm labour
is as such contraindicated and only to be given for 48 hours
for steroid cover to attain foetal lung maturity. Beta-mimetic
agents should be avoided in case of pulmonary involvement.!
Inj. Betamethasone 12 mg intramuscularly followed by repeat
dose after 24 hrs should be given for foetal lung maturity if
patient < 34 weeks and having mild symptoms.™ Low molecular
weight heparin needs to be started unless imminent delivery
is suspected within next 12 hours in all infected or suspected
COVID-19 pregnant patients to avoid thromboembolism.!'*!
Oxygen saturation must be maintained above 94%, titrating

oxygen therapy accordingly.!**"

The decision for timing and mode of delivery needs to
be individualized depending upon period of gestational
keeping, foetal wellbeing and associated obstetric and medical
co-morbidities.'™ Patients with mild disease and in stable
condition who are well responding to treatment and assuring
foetal condition can be continued till term.”" In critical cases
possible benefits of immediate induction or surgical intervention
needs to be weighed against the possible risk guided by proper
assessment of patient condition, gestational age, available
infrastructure, risk of exposure to health care personnel and
the couple’s wishes to save the life of mother and baby both by

reducing extra metabolic load.!'**?

Pregnant women with COVID-19 infection for trial of normal
vaginal delivery should only be intervened for caesarean for

obstetric indication with close surveillance of foetus using
continuous electronic foetal monitoring or ultrasonography is
suggested.I*” The second stage of labour should be cut short
specially in those with respiratory involvement to prevent
hypoxaemia and maternal exhaustion. Epidural anaesthesia
is preferred over spinal during emergency caesarean section to

avoid the use of general anaesthesia.*'®

Test for newborn and breastfeeding and newborn
care

There were few case reports from China pointing at postnatal
transmission due to close contact.'™ Hence testing protocol
for COVID-19 is advised only to those neonates who are
born to mothers who have contracted the infection between
duration of 14 days prior to delivery till 28 days post-delivery.
If first report comes negative, testing should be repeated after
2 days.*"l Nasopharyngeal and throat swabs are the routinely
testing specimens but in case of mechanical ventilation tracheal
aspirate is collected in viral media abiding by all standard
protocols followed by disposal at concerned laboratories.!***
Rectal swabs of sick neonates with prolonged admission are
also collected in institution where facilities are available.” There
is no documentation of transmission via breast milk directly
though infection transmission risk is attributed to close contact
between neonate and mother.[“!*133%313 Ag breast milk confers
immunological protection, in present scenario, its benefits
outweigh risks of transmission, hence breastfeeding is allowed
after taking precautionary measures like hand hygiene, mask
wearing, milk pump disinfection, etc., before and after every
feed with strict maintenance of 2 meters distance between the
mother and neonate in the same room.P**! Expressed breast
milk should be used if the mother is infected or suspected with
pending reports and temporary separation is permitted.F***)

 ASSESSIENT OF SEVERITY OF ILLNESS ELEVATED RISK
= = - J ¢ Immediately seek care in an
Pregnant patients with either Laboratory . mmmmamdl emergency department or HDU /
e ok "( &“;‘Tg“';“h! b breath? ICU with facility of solation.
¥ o Cough more than 1 teaspoon of ' 0 f
blood o Notifying the facility that you are
o New pain or pressure in the chest referring a PUI is to minimize the
* Unable to keep iquids down or chance of spreading infection.
. showing signs of dehydration ) ph, /i
Give women Surgical Face Mask and Shift to ! MODERATE RISK
Isolation Ward & Use Complete PPE And Assess Clinical and Social Risks patient to a sent to Negative Pressure
Infection Control Measures. o Any Comorbidities or on Isolation Ward/LR.
Immunosuppressive or
hmwnpmnisedm B - ¢ Ctinical assessment for respiratory
COVID 19 positive o Obstetric issues (e.g., preterm labor) compromise includes physical
patient to COVID o Inability to care for self or arrange examination and tests such as pulse
utl‘c'“m ':‘ follow-up if necessary oximetry, chest X-ray, or ABG as
clinically indicated.
o Chest CT ((with abdominal
shielding) if clinically
tows
‘local infection cont
* Monitor and algorithm if new Adopted from ACOG and modified referring WHO, SFI,
symptoms present. MOFHW, RCOG, FOGSI, COC and ICUR guidetines

Figure 1: Assessment and management for pregnant women with suspected or positive COVID-19(flow chart)
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A recent review article quoted that COVID-19 infection in
pregnancy leads to increased risk in pregnancy complications such
as preterm birth, PPROM, and may possibly lead to maternal
death in rare cases.P” Ivermectin becoming very popular in
treating COVID-19 patients has teratogenic effect should be

avoided in pregnancy.™

Assessment and management for pregnant women with
suspected or positive COVID-19 is summarized in the following

flowchart adopted from ACOGP” and modified on the basis of
RCOG, ICMR. WHO, &CDC guidelines [Figure 1].

Conclusion

The article has covered all the aspects of disease spread,
prevention, testing and management of pregnant patients with
mild to severe to critical disease but data are very limited and
hence very difficult to accurately define clinical management
strategies and needs to be constantly updated. More and more
research work and data need to be published so as to revise the
management protocol of COVID-19 positive pregnant women
and newborn and to upgrade the patient care.
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