
Summary:

Corona virus disease 2019 (COVID-19) is a global pandemic

disease caused by novel corona virus called SARS-CoV-2.

Over 213 countries as of July 15, 2020, 13.1 million people

are affected by this deadly virus. More than 100 million

women are pregnant worldwide and potentially all are at

risk of exposure to SARS-CoV-2 infection. Coronaviruses

cause illness ranging in severity from common cold and

severe respiratory illness to death.  Frequent manifestations

of COVID-19 include fever, cough, myalgia, headache, and

diarrhoea. Abnormal test result shows abnormalities on chest

radiographic imaging, lymphopenia, leukopenia, and

thrombocytopenia. Physiological changes during pregnancy

like altered immunity, reduced functional residual volume,

pressure on diaphragm by advanced gravid uterus may lead

to adverse respiratory outcome in any viral disease. Maternal

mortality was very high in other corona viruses like Severe

acute respiratory syndrome (SARS) and Middle East

respiratory syndrome (MERS). No evidence of in utero

transmission was seen in SARS or MERS. Coronavirus

disease 2019 might increase the risk of vertical transmission

and pregnancy complications. So, meticulous management

is necessary for safe maternal and foetal outcome. Early

isolation, aggressive infection control procedures, oxygen

therapy are the key component of COVID-19 management.

In pregnancy multidisciplinary approach should be taken

for general and obstetrical management.  At present there is

no specific treatment for COVID-19. Based on results from

observational studies empiric antibacterial and antiviral

drugs are used. Very recently a few controlled trials were

published that suggest few treatment options. On the basis of

published data and recommendations of international health

organizations, the aim of this review is to explore effective

treatment and care of the pregnant women throughout

pregnancy, during childbirth and afterwards in this novel

SARS-CoV-2 crisis.
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Introduction:

The novel coronavirus (SARS-CoV-2) is a new strain of

coronavirus causing COVID-19, first detected in Wuhan

city, the capital of Hubei province, China1. At the end of

2019, the virus appears to have originated in Wuhan

and by 1st week of January it rapidly spread to other

countries of Asia, Europe and North America2. On11th

March 2020 WHO announced COVID-19 outbreak as a

pandemic. Scientist of China identified the virus as a

new one and gave the name 2019-nCoV for 2019 novel

coronavirus3,4. Subsequently the World Health

Organization (WHO) named the disease as Coronavirus

Disease -19 (COVID-19)5 and the international

Committee of Taxonomy of viruses gave the name of

the virus as SARS-CoV-26. This highly contagious

disease causes severe acute respiratory distress

syndrome (SARS) due to pneumonia. Pneumonia arising

from any infectious aetiology is an important cause of

morbidity and mortality. During the rapid spread of

COVID-19 all over the world SARS-CoV-2 infection in

pregnant women is inevitable. Due to changing immune

system pregnant women may be more vulnerable to any

severe infection. Evidence from other similar viral illness

such as influenza A/H1N1,7-10 SARS-CoV11 and MERS-

CoV12,13 suggests that pregnant women are at greater

risk of severe maternal and neonatal morbidity and

mortality. The rate of critical illness may be the highest

in the later stage of pregnancy 7,12,13. Lots of evidence

of the effect of COVID-19 on pregnancy and childbirth

have already been published from different corners of

the world within this short span of the disease. The

purpose of this review is to gather the effects of SARS-

CoV-2 infection in pregnancy and childbirth and

recommendations of different organizations for effective

management of the patient.
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Mode of transmission of SARS-CoV-2 from mother to

baby:

Infectious agent like bacteria and viruses can transmit

from mother to baby through placenta, during delivery

through birth passage or through mother’s milk. Another

rare possibility of viral transmission to developing embryo

through male gamete called reproductive transmission.

Vertical Transmission:

When any pathogen such as bacteria and virus that is

transmitted directly from mother to an embryo, foetus

or baby during pregnancy or childbirth is called vertical

transmission. It may occur when mother gets infected

during pregnancy. SARS-CoV-2 is a virulent virus causes

multiorgan pathologies of infected person. When

pregnant mother is infected then there is a possibility of

passing the virus to the growing baby through placenta

(transplacental) and causing serious birth defects, foetal

growth restriction, premature labour or foetal death. So,

it is very important to know whether SARS-Cov-2 virus

can affect the baby in the uterus or not. When a baby is

contracted infection during delivery there will be no

serious effect of growth and development of the baby

but baby will be considered as a patient of COVID-19

Transplacental transmission:

A number of studies analyzed 30 COVID-19 patients in

the third trimester and 29 of them gave birth 30 babies

with one set of twins. Pharyngeal swab specimens were

collected from 22 of 30 babies, all14-17 were negative for

RT-PCR for SARS-CoV-2 except one17 which was positive

36 hours after birth. Amniotic fluid, umbilical cord blood

were tested but no SARS-CoV-2 was found. Almost all

samples of amniotic fluid, cord blood, neonatal throat

swab were collected immediately after delivery in the

operating room. It indicates that vertical transmission

from mother to baby does not occur. One neonate who

was positive 36 hours after birth, possibly due to

transmission from outside environment. Another 5

neonates born to COVID-19 pregnant women tested

positive to SARS CoV-2, but in all cases whether they

were isolated from mother or not was not certain18-20. In

one neonate RT-PCR of nasal and throat swabs was

done just after delivery, which was negative. However,

the second test was positive 24 hours later. She was

kept in the isolated NICU without any contact with her

mother after birth. The infant was given powdered milk

as a substitute  of breast milk. Mother’s RT-PCR test for

COVID-19 was positive for amniotic fluid but was

negative for umbilical cord blood. This is the only case

where amniotic fluid was positive in-spite of negative

test for neonate21. But positive test after 24 hours may

be due to transmission from other staffs than mother as

she was isolated from mother.

Three infants born to mothers with COVID-19 had

elevated IgM antibodies to SARS-CoV-2 22,23. They were

delivered in the negative pressure isolation room and

mothers wore masks during delivery where chance of

cross infection was almost nil. Infants were isolated

immediately after delivery. One infants test was done 2

hours after delivery. All mothers’ IgM and IgG were raised.

IgG and cytokines also raised in all three newborns. IgG

can cross the placenta24 but due to larger molecular

weight IgM cannot cross the placenta25. So, presence of

IgM immediate after birth indicates intrauterine infection

as it takes 3-7 days to appear IgM after any infection. RT-

PCR of all babies were negative and in one baby it was

negative from 2 hours to 16 days23. On the other hand,

IgG appears later than IgM. Therefore, elevated IgG level

may reflect maternal or foetal infection. Though negative

RT-PCR test result of nasopharyngeal swab failed to

explain the presence of IgM in the newborn. In one study

placenta of two women having SARS infection found

with abnormal weight and pathology26. May be in these

cases placentas were pathological to allow IgM to pass

or IgM could have been produced by the infant if the

virus crossed the placenta. More such cases are needed

to draw the conclusion.

Christina et al tested placental or membrane swabs from

11 patients and three of 11 swabs were positive for SARS-

CoV-2 infection in moderate to severe ill COVID-19

patients. All infant’s nasopharyngeal swabs were tested

between D1 and D5. None of the infants tested positive

for SARS-CoV-2 and none demonstrated symptoms of

COVID-19 infection. The presence of viral RNA by RT-

PCR in placenta/membranes suggests the possibility of

vertical transmission27. Although neonatal

nasopharyngeal swab testing immediately after delivery

was negative, it cannot exclude intrapartum

transmission as the virus may require a longer incubation

period before these swabs convert to positive. In

contrast Zeng et al described very low expression of

ACE2 in almost all human cell types of early maternal

fetal interface, suggesting the placenta had virtually no

susceptible cells to the virus22. Another case report

shows positive RT-PCR in fetal side of placenta in mother

of two RT-PCR positive babies. Nasopharyngeal swab

was taken immediately after birth and one shows

positive at birth, at 24 hours and after 7 days who was

allowed for breast feeding only without skin to skin
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contact and mother was on face mask. Another baby

was totally isolated from mother whose nasopharyngeal

swab was negative immediately after birth but came

positive at 7th day of birth. Both were fine except minor

feeding difficulties. So, author did not give any

conclusion of vertical transmission except raising the

suspicion of transmission28.

A large series of 116 cases reported that there is no

evidence of vertical transmission of SARS-CoV-2

infection when the infection manifests during the third

trimester of pregnancy29. But the latest report in

Medscape Medical News mentioned that Fenizia and

colleagues from Italy shows 2 positive babies for SARS-

CoV-2 infection out of 31 COVID-19 positive women. In

this report both IgM and IgG were present in both

maternal blood and foetal cord blood in one baby and

only IgG in other baby. RT-PCR was positive in all

(amniotic fluid, placenta, vaginal swab, umbilical cord

and nasopharyngeal swab of babies) samples from

mothers and babies. It indicates that it is possible in

utero SARS-CoV-2 transmission (Medscape -

 Jul 10, 2020).

During this COVID-19 period no babies were born whose

mothers were infected during their first trimester. So,

there is no evidence about outcome of 1st trimester

infection. Out of 116 cases reported by Yan et al one

case of 1st trimester ended by missed abortion, but

product of conception was not tested. Further research

may explore the possibility of vertical transmission and

the cause of missed abortion.

Regarding 2nd trimester affection Yan et al29 reported (8

cases) one missed abortion and other ongoing

pregnancies having good morphology at ultrasound in

4 cases who reached to 20 weeks. Examination of

placenta of another case of 22 weeks missed abortion

shows SARS-CoV-2 spike protein, demonstrating viral

localization predominantly in syncyto-trophoblast cells.

In situ analysis for the presence of SARS-CoV-2 RNA

shows strong positive staining within the placenta 30.

The patient was a case of hypertensive disorder of

pregnancy. Whether missed abortion was due to

hypertensive disorder of pregnancy or the effect of

COVID-19 is not clear. Analysis of placental region

adjacent to the umbilical cord identified virus particles

within the cytosol of placental cells. The size of these

virus particles was 75- 100nm in diameter, which is

consistent with the size and appearance of SARS-CoV-

231. In another case placental submembrane and

cotyledon biopsies tested positive for SARS-CoV-2

infection in placenta of 18 weeks miscarried case. The

umbilical cord, amniotic fluid, fetal mouth, armpit, anus,

liver, thymus, and lung tested negative32. So, in-spite of

placental involvement foetus was not involved and

COVID-19 may not be the responsible factor for

abortion.

Transmission during vaginal delivery:

In a few studies vaginal fluid was tested for RT-PCR to

observe the chance of transmission through vaginal

fluid during delivery. In all cases negative vaginal fluid

test suggest that virus also cannot pass through vaginal

secretion of COVID-19 patients21,23, 33,34. Though an

Italian report shows positive RT-PCR of vaginal swab in

2 cases of COVID-19 women, where both babies were

also positive, but mode of delivery was not mentioned

(Medscape-Jul10,2020).

Reproductive transmission:

SARS-COV-2 RNA is detected in 6/38 semen samples

(sperm) of COVID-19 positive men.  Four (4) of them

was in acute stage and 2 were in a stage of recovery.

Though viability and clinical relevance is unclear, there

still remains a possibility of sexual transmission35. Wang

and Xu found that ACE2 was remarkably upregulated in

spermatogonia, Leydig and Sertoli cells36. Moreover,

TMPRSS2 and ACE2 expression in Leydig and Sertoli

cells and ovary, suggest a high penetration of SARS-

Cov-2 infection in human Testes and ovary37.

Transmission through breast milk:

Evidence also shows that SARS-CoV-2 virus also can

not pass through breast milk. Breast milk was collected

after first lactation of the mother and tested for RT-PCR

shows negative result indicates that transmission can

not occur through breast milk15,18,23.

Pathophysiology:

Based on clinical observation it is assumed that the

virus might enter through nose and mouth and pass

through mucus membrane of nose and larynx to lungs

causing sore throat, cough, and fever 38. The virus may

also enter into the peripheral blood from the lungs

causing viremia and attack those targeting organs which

express ACE2 receptor through which virus can cause

inflammation. The targeting organs are lungs, heart,
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renal, gastrointestinal tract, endothelial cells39,40. The

most commonly affected organ is lungs causing

pneumonia and ARDS about 8 days after onset of the

symptoms41. The clinical phase can be divided into

three; the viremia phase, the acute phase (pneumonia

phase) and the recovery phase. If the immune function

of the patient in acute phase is effective and there is no

more basic diseases, the virus then effectively

suppressed and enter into recovery phase. If the patient

is older with other co-morbidities such as diabetes,

hypertension the immune system cannot effectively

control the virus in the acute phase and will become

severe or critical type42. Due to the physiological

changes in the immune and cardiopulmonary system

pregnant women are also more likely to develop severe

illness after respiratory viruses43. During the infection

process the white cell count in peripheral blood in early

stage of disease is normal or slightly low37 and

lymphopenia is observed41.There is further and

significant reduction of lymphocytes and continuous

increment of cytokines and D-dimer in severe type of

patients42. The SARS-CoV-2 virus infects endothelial

cells by binding to ACE-2. Cellular infection initiates

localized inflammation, endothelial activation, tissue

damage, and disordered cytokine release. The

combination of observed physiology and emerging

pathologic evidence points toward a vascular disease

process as contributing factor in COVID-19

pathogenesis. Vascular disease may also explain massive

D-dimer elevations, while antiphospholipid antibodies

were recently reported in COVID-1944,45. Author

concluded that COVID-induced respiratory failure

involves physiologic, clinical, and immunologic

phenotypes that are not consistent with either ARDS or

cytokine-release syndromes rather reflect

immunosuppression and features compatible with

vascular disease45.

Patients of advanced age and with co-morbidities like

diabetes, cardiovascular disease, hypertension, chronic

pulmonary disease, liver disease, malignancy,

immunocompromised state and severe obesity are more

risky for aggressive pathology of SARS-CoV-2

infection46-49.

Patients of diabetes, hypertension and cardiovascular

disease who take drugs like ACE2 inhibitor or Angiotensin

II receptor blockers (ARBs) increases the expression of

the ACE2 mRNA by negative feedback mechanism50. Any

agent that increases expression of ACE2 could potentially

increase susceptibility to severe COVID-19 by improving

viral cellular entry51.  On the other hand ACE2 also

converts angiotensin 2 to angiotensin 1-7, which leads

to vasodilation and may protect against lung injury by

lowering angiotensin 2 receptor binding52,53. It is therefore

uncertain whether an increased expression of ACE2

receptors would worsen or mitigate the effects of SARS-

CoV-2 in human lungs.

Presentations of SARS-CoV-2 infection:

Many of the COVID-19 positive cases have no

symptoms at all. Symptoms may develop 2 days to 2

weeks following exposure to the virus54. Symptomatic

patients have mild symptoms to severe illness and

mortality. Commonest symptoms are fever, cough, and

shortness of breath55.  Other features are chills, repeated

shaking with chills, muscle pain, headache, sore throat,

loss of taste or smell, fatigue, sputum production,

diarrhoea, malaise, respiratory distress.

According to severity of symptoms patients are

classifies into three category

• Mild: Cough, fever, myalgias, anosmia

• Moderate: Dyspnoea, chest imaging (sign

pneumonia) ABGs- O2 saturation >93%, fever-

≥39.00C

• Severe: RR: >30/minute, Hypoxia-O2 saturation

≤93%, Pao2/Fio2-<300 mmHg, chest imaging->50%

lung involvement

Disease is confirmed by positive RT-PCR. CT scan

findings of lungs also gives the clue of atypical

pneumonia.

COVID-19 disease categorized as

• Confirmed case: Woman has laboratory result

confirmation for SARS-CoV-2.

• Probable case: Woman who has symptoms with

positive antigen/antibody blood test but no

confirmatory RT-PCR test

• Suspected case:  Woman who has become

symptomatic of a viral illness like a high temperature

cough or loss or change of sense of smell or taste

and COVID-19 is a part of the differential diagnosis

and testing has been sent

• Contact: Woman is asymptomatic but was exposed to

a Health Care Provider or family member who has

become symptomatic for or diagnosed with COVID-19.
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Effects of SARS-CoV-2 infection on mother:

Though pregnant women are not necessarily more

susceptible to viral illness, at the end of the gestation

due to changing immune system in pregnancy severe

symptom may develop if she gets infected.  In a large

unpublished data from 16,749 COVID-19 patients it is

found that pregnancy was not associated with increased

mortality in comparison to influenza56. Pneumonia is an

important cause of morbidity and mortality among

pregnant women57. Premature rupture membrane

(PROM) and preterm labour (PTL), intrauterine fetal

death (IUFD), intrauterine growth restriction (IUGR) and

neonatal death are common complications of corona

virus (SARS, MERS) infection58. But for these effects

mother should be exposed to infection in her early

pregnancy. Novel corona virus is new for human and

much evidence are not available to observe all these

effects as most recent deliveries are from patients who

exposed to the infection at their 3rd trimester. Now the

question is; what might be the effect of COVID-19 on

mother’s health, as immunity is lower in pregnancy than

non-pregnant women? There is no data to inform

whether pregnancy increases susceptibility to COVID-

19 or not. Data from previous coronaviruses (SARS-

CoV)11,59-62 and (MERS- CoV)63-68 suggest that

pregnant women may be at higher risk of severe illness,

morbidity and mortality compared with the general

population.  A case control study at Hong Kong reported

that ICU requirement was 60% and case fatality rate

(CFR) was 40% in SARS-CoV pregnant women which

was very high in comparison to non pregnant SARS-

CoV women, which was 17.5% and 0% respectively61.

In MERS ICU requirement was 64% and CFR was 27%12,

63-68. When compared with COVID-19 a small study of

China showed that there was no mortality among 32

women and only 2 women required intensive care unit

(ICU) admission and mechanical ventilation and one of

whom developed multiorgan dysfunction and was on

extracorporeal membrane oxygenation (ECMO) till the

report12. Another study from China also reported that

out of 118 pregnant patients with COVID-19 in Wuhan,

the risk of severe disease was not high (8%) in

comparison to the risk in the general population of

patients in mainland China (15.7%) 69. No maternal death

was reported in both studies.

A large series of very recent study of UKOSS shows

that out of 427 pregnant women with confirmed COVID-

19 from 194 hospitals of UK 9% patients needed critical

care and 1% patient died. They compared with previous

years 694 pregnant patients with influenza and found

worse prognosis of COVID-19 patients than patient with

influenza where only <1% patients needed critical care

and there was no death70. Two studies stated that

severity of the disease of COVID-19 pregnant patient

was lower than general population of COVID-1969,71.

Table-I

Comparison of maternal and fetal outcome in pregnancies affected by coronaviruses.

Variables SARS-CoV-2 SARS-CoV-2 SARS-CoV MERS

China UKOSS

N-150 N-427 N-20 N-11

Maternal Age (yrs) (Range) 28-34 20-40 24-44 27-39

GA in weeks 25-39 <20-39 3-32 6-38

Maternal comorbidity N (%) 4/19 (21) 62 (14.5) NR 5 (45)

Maternal ICU admission 3/150 (2%) 40 (9%) 6 (30%) 7 (64%)

Maternal death 0/150 (0%) 5/427 (1%) 3 (15%) 3 (27%)

Pregnancy loss & still birth 10/150 (7%) 7/247 (3%) 5 (25%) 2 (18%)

Delivery 68/118 (58%) 243 (57%) NR NR

Caeserean section due to SARS-CoV-2 38/62 (61%) 39/243(16%) NR NR

Premature birth 29/100 (29%) 63/243 (26%) 4/13 (31%) 3 (27%)

Neonatal Death 1/102 (<1%) 2/240 (<1%) 0/13 (0%) 1/11 (9%)

Positive SARS-CoV-2 test in 0/25 (0%) 12/240 (5%) 0 (0%) 0 (0%)

liveborn baby only
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We compared the effect of SARS-CoV-2 on mother

reported from China and UK with SARS-CoV and MERS

and observed that critical care and maternal death was

much higher in SARS-CoV and MERS in comparison to

SARS-CoV-2 (Table 1)12, 59-71. Majority of patients were

symptomatic (81%) at admission and the commonest

symptoms were fever, cough and breathlessness.

Tiredness or weakness or lethargy, headache, limb or

joint pain, body ache, sore throat, vomiting, diarrhoea

and rinorrhoea were also presenting symptoms at

admission. Black and other minority ethnicity (BAME)

with preexisting co-morbidity, >35 years, GDM, multiple

pregnancy and overweight were higher in number

among admitted patients in UK. BAME pregnant women

of UK had worst outcome. The most critical care patients

were from BAME and these group were more likely to

die from COVID-19 70. Though the exact cause is not

clear, socioeconomic, genetic factor or difference in

response to infection might be the cause 70,72.

Pandemic has tremendous effect on mental health of

the women. COVID-19 causes anxiety and stress due to

fear of not getting support from family and friends due

to social isolation and financial crisis due to static source

of income. Most important issue is difficulty of getting

antenatal services. COVID-19 infection in pregnant

women is expected to impact obstetrical care severely.

US assumes an increase in maternal mortality rate at

least 18.7 deaths per 100000 livebirths as a direct result

of COVID-1973.

Effects of SARS-CoV-2 infection on Baby:

Almost all reports came from outcome of the 3rd trimester

pregnancy. Few abortions were noted in the1st and in

the end of 2nd trimester but whether there was any

effect of SARS-CoV-2 it was not certainly identified.

Among 3rd trimester babies both mature and premature

babies were born. No adverse effect of SARS-CoV-2

was observed on babies. Many studies reported on the

basis of negative RT-PCR of maternal amniotic fluid,

placental membrane, umbilical cord, breast milk, vaginal

fluid and fetal nasopharyngeal swab that there is either

no or very little possibilities of vertical transmission of

virus from mother to fetus14-17. Few studies shown

positive RT-PCR test of newborn immediately after

delivery with negative results of maternal samples17-20.

In-spite of positive RT-PCR or presence of IgG or IgM

in three fetuses none of them presented severe

symptoms22,23. For majority of the babies 1 minute and

5 minutes Apgar score was 8-9 and 9-10 respectively17-

20, 22, 23. Nine articles reported imaging result of newborn.

Five of the six SARS-CoV-2 positive newborns

radiographic images shows pneumonia, increased lung

marking, thickened texture or high-density nodular

shadow14,15,18,19,22,23,74-76. One reported a newborn

with transient respiratory distress and low birth

weight76, another74 reported 3 newborns with

pneumonia, 2 of them presented fever and one preterm

presented asphyxia at birth and respiratory distress

syndrome. Zhu H14 reported that out of 10 newborns 6

showed shortness of breath and among them five were

premature. Intrauterine fetal distress was found in

mothers of four neonates but no severe neonatal

asphyxia was noted. Fever and pediatric critical illness

score (PCIS) of less than 90 was in two cases. Other

symptoms like vomiting, edema, skin rash, fever, milk

rejection and gastrointestinal bleeding were also

reported. One series shows 3 cases of neonatal

respiratory distress syndrome after birth, 2 of which

were preterm babies 72. Li and colleagues reported higher

prevalence of preterm birth and low birth weight babies

in COVID-19 patients than that of mothers of non COVID-

19 pneumonia but no significant differences in key

indicators of those groups.  UKOSS study shows higher

prematurity in SARS-CoV-2 pregnant women (26%) than

patient with Flu (8%)70. Two case series shows DIC in

three neonates, possibly due to sepsis and immature

immune function of the neonates14,19. One of them died

of sepsis. Another neonatal death occurred within 2

hours of birth due to severe asphyxia, where mother

developed severe pneumonia and septic shock28. So, it

is predicted that the severity of neonatal symptoms is

closely related to maternal condition and iatrogenic

premature labour due to maternal indication14. It

indicates that prematurity is not the direct effect of

SARS-CoV-2 infection rather it is effect of maternal

severity of illness by SARS-CoV-2 infection.

Antenatal Care:

To keep the women and baby safe throughout the

pregnancy, during birth and afterwards, antenatal care

(ANC) and post-natal care (PNC) is recommended based

on years of experience. ANC and PNC are regarded as

essential care for expecting mother even in this crisis of

CVID-19 era where lockdown and social distancing are
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practicing unless she needs self-isolation. If women

don’t seek ANC they are at increased risk of maternal

death, stillbirth and other adverse perinatal outcome.

Developed countries usually offer 7 to 11 regular

prenatal visits throughout each pregnancy77. It is not

like that they are at risk of development of complications

like premature labour, low birth weight or preeclampsia,

rather the women were less satisfied with fewer

visits. But in low- and middle-income countries, perinatal

mortality increased as the number of visits was reduced

even if pregnant women were not at high risk group78.

But WHO rescheduled the antenatal visit (table 2) to

reduce the possibility of exposure of a healthy pregnant

woman to COVID-19 confirmed positive, probable or

suspected patient and to reduce health care workers’

exposure to asymptomatic COVID-19 positive cases.

To avoid exposure of both patient and care givers from

COVID-19 schedule included both telemedicine and face

to face contact.

1. Low-risk women need 8 contacts (virtual or in-

person) in pregnancy with a healthcare provider.

Patients are advised to come to the facility when

pain starts or at 41 weeks if no pain has started.

2. High risk patients need visit according to their

physical and foetal condition. Both in-person and

virtual care can be considered.

3. All laboratory tests and ultrasound tests that are

time sensitive should still be completed i.e., dating

US scan, 20-week US scan, diabetes screen, genetic

screening, 35-37 week GBS screen81.

For low risk patients FIGO recommended 5 visits

scheduled with testing. At 12 weeks for genetic screening,

20 weeks for the morphology scan and review, 28 weeks

for gestational diabetes screening, anti-immunoglobulin

administration and Tdap vaccination, 32 weeks, 36 weeks

for Group B Streptococcus culture, and 38 weeks’

appointment for risk assessment and birth planning82.

Advice can be given virtually about nutrition, routine

activities, travelling, for minor ailments like nausea,

vomiting, slight pain, insomnia, sex behavior, health care

and maintaining hygiene like hand washing, cough

etiquette, social distancing, wearing mask where needed.

Table-II

Recommendations for Prenatal Care Contacts during the COVID Pandemic (WHO)79,80

Contact 1: up to 12 weeks Face to face: Detailed history and examination, booking investigations, USG if

available. Risk identification

Contact 2: 20 weeks Remote contact: Ongoing risk assessment. In case of missing 1st in person

contact, in-person contact is recommended

Contact 3: 26 weeks Remote contact: Ongoing risk assessment.

Contact 4: 30 weeks Face to face: BP/Blood tests and abdominal palpation including FHR. Ongoing

risk assessment.

Contact 5: 34 weeks Remote contact: Ongoing risk assessment

Contact 6: 36 weeks Face to face: BP/Blood tests and abdominal palpation including FHR. Ongoing

risk assessment. Birth planning

Contact 7: 38 weeks Remote contact: Unless risk factors for hypertension in pregnancy or growth

restriction identified previously.

Contact 8: 40 weeks Face to face: BP/Blood tests and abdominal palpation including FHR. Ongoing

risk assessment. Birth planning.
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Patient can check blood sugar, blood pressure and

weight by family member and low risk patients can avail

suggestion by telemedicine. In high risk cases to measure

blood pressure, blood sugar, hemoglobin conc and

weight in person consultation is necessary.

Schedule for ANC for confirmed, probable and

suspected case with mild symptoms and contacts83-85

i. For routine check-up:

• Patient needs to be self-isolated herself at home at

least 10 days after onset of symptoms.

• Women should notify the clinic via telephone about

their self-isolation, appointment should then be

reviewed for urgency and either rescheduling for

tele or video-consultation or deferred for at least 14

days.

• Routine appointments for growth scan or screening

for GDM should be delayed until and after the

recommended period of self-isolation.

• She should take symptomatic treatment according

to advice through tele or video-consultation. Each

country has its own guideline based on reported

evidence. Regarding drug there is debate and

controversy of using hydroxychloroquine. A large

study on 3016 COVID-19 cases (SOLIDARITY

TRIAL) shows no benefit, rather increased frequency

of ventricular arrythmia in comparison to control

group86.

• The Infectious Diseases Society of America (IDSA)

has formed a multidisciplinary guideline panel to

provide treatment recommendations for coronavirus

disease 2019 (COVID-19) recommended

hydroxychloroquine in the hospital setting only for

clinical trial87.

• Aantibacterial, antiviral therapy is used according

to each country’s own protocol based on published

data.

• Prophylactic dose of low molecular weight heparin

(LMWH) can be started.

• Thromboprophylaxis must be continued, who

already were on it.

• Patient should be tested for confirming recovery, if

she goes outside for testing not to travel by public

transport.

• Probable case should be advised for testing RT-PCR

for confirming and not to travel by public transport.

• Suspected case should be advised for testing RT-

PCR for confirming and not to travel by public

transport.

• Patient can return to regular activities after passing

10 days from onset of  symptom, or at least 3 days

have  passed since resolution of fever without

antipyretic and improvement  in cough, shortness

of breath, or after 2 consecutive negative  result at

least 24 hours apart

• Coughing may persist for several weeks, so coughing

alone does not require to continue to isolate.

• An ultrasound scan is recommended at least 2 weeks

after recovery, to check that baby is well.

• Patient should be counselled that there is no strong

evidence of adverse effect on baby due to SARS-

CoV-2 infection.

• Patient also should be counselled that after recovery

from coronavirus birth place and birth process will

not be affected by previous illness.

• Contact should be quarantined for 14 days following

same isolation rule and don’t need to testing RT-

PCR if she does not develop any symptom.

Health safety advice during isolation

• Patient is advised to maintain strict health hygiene

for COVID, like washing hands,  maintaining cough

etiquette.

• Visitors should not be allowed.

• Other family members should not go out even for

buying food and medicine, which should be managed

by online shopping or by outside family members or

friends.

• Patient should be kept away from seniors and people

with chronic medical conditions (e.g. diabetes, lung

problems, heart disease or weakened immune

system).

• Rooms should be well ventilated with open window.

• Separate themselves from other members and their

household as far as possible, using their own towels,

crockery and utensils and eating at different times,

disposal of waste in a closed bucket.
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• Patient is advised to wear a mask.

• Other people should wear a mask and maintain a

distance of  at least 2 meters  when they are in the

same room with suspected person.

• They are advised to take plenty of water and remained

mobile throughout this period to prevent the risk of

thromboembolism.

ii. For emergency check-up during isolation

• If COVID-19 positive or other isolated or quarantined

cases have any obstetrical emergency like, less foetal

movement, breaking water or per vaginal bleeding

she should take emergency appointment for in person

consultation.

• Midwife or doctor will made necessary arrangements

for the patient and will advise to attend at a different

time to protect others.

• For suspected, probable and confirmed COVID-19

patients it is advised to move via private transport if

possible. They need to inform the ambulance call

handler that she is currently in self isolation for

COVID-19 positive, for suspicion or probability.

• Patient needs to alert the maternity unit reception or

staff by telephone before going to the hospital so

that staff can get prepared with PPE.

When to admit into the hospital?

• If symptoms are worsening, developing breathing

difficulty or patient is not getting better or recovery

is delayed, this may be a sign of developing a more

significant chest infection that requires advanced

care.

• If patient is at higher risk of becoming seriously

unwell and if she is in her third trimester, age of >35,

overweight or obese, or having co-morbidities as

high blood pressure or diabetes. UKOSS

recommended to give special emphasis to their black

or minority ethnic background.

• If patient develops any obstetrical emergency or

goes into labour during isolation.

Screening of patients at facility:

In the facility all patients should be screened by taking

detailed history regarding travel, occupation, contact,

cluster and symptoms. Women with risk factors but

without a diagnosis of COVID-19 infection and symptom,

appropriate measures should be taken as suspected

COVID-19 management with advice of home quarantine.

If there are symptoms, she should be tested for SARS-

CoV-2 infection and will be managed as mentioned above.

Precautions for health-care providers before in person

consultation:

It is very important to follow the rules to reduce the rate

or to prevent transmission between staff. They should

follow the strict infection prevention rule. Staff should

adhere to PPE guidelines and it is mandatory to make

every effort to observe social distancing measures at

work place, wearing medical grade mask, hand washing

or using sanitizer, eating in a designated area, safe waste

disposal and maintaining a distance of 2 meters between

colleagues where practical. Staff should be prepared

with full PPE to receive the patient along with fluid

resistant surgical mask and should not be removed until

the patient is isolated in a suitable room. Staff must be

well trained about correct donning, doffing and disposal

of personal protective equipment.

Management of the patient in the hospital:

Although the majority of people with COVID-19 have

uncomplicated or mild illness (81%), some will develop

severe illness requiring oxygen therapy (14%) and

approximately 5% will require intensive care unit

treatment. Of those critically ill, most will require

mechanical ventilation 88,89. The most common diagnosis

in severe COVID-19 patients is severe pneumonia.

Most of the patients can be managed at home. Only

patient with respiratory distress needs to be treated in

the hospital. Confirmed and suspected or probable

cases of COVID-19 should be isolated as soon as

possible in an airborne infection isolation room (AIIR).

If an AIIR is not available patient should be transferred

to a hospital with an AIIR. Health care provider should

be prepared with eye protection and properly fitted N95

respirator. Patient should be managed by

multidisciplinary approach. Consultant obstetrician,

maternal-fetal medicine specialist, intensive-care

specialist, respiratory physician, consultant anesthetist,

midwife- in charge, neonatal nurse in charge, infection

control team, consultant neonatologist, all should be

involved. Only essential personnel will remain with the

patient to minimize the number of the staff.

In suspected and probable patient sample should be

collected by appropriate personnel and is to be sent for
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diagnostic SARS-CoV-2 testing. Number of visitor

should be minimum.

• Pregnancy should be considered as high risk for

COVID-19 and both maternal and fetal condition

should be monitored closely including fetal heart

rate and uterine contraction.

• Following tests are to be done to recognize the

severity of the disease. Full blood count, liver and

renal function test, coagulation testing, D-dimer,

blood urea nitrogen, CRP, Procalcitonin.

• Chest imaging specially CT scan of chest is

essential for the evaluation of the unwell patient

with COVID-19, where it is indicated and should

not be delayed because of fetal concerns. For safety

of the fetus abdominal shield can be used as normal

protocol90-92.

Treatment:

Oxygen therapy:

• Oxygen therapy should be started early to maintain

O2 saturation >95% and/or PO2  ≥70 mmHg. If needed

high flow nasal canula should be started. If O2

saturation cannot be maintained by high flow nasal

O2 therapy, non-invasive ventilation can be used.

Even then if saturation is not increased patient

should be kept in mechanical ventilator. In case of

failure to improve the saturation extracorporeal

membrane oxygenation can be used as last resort.

Though success story is not high, miracle may

happen if can be instituted earlier 93.

Drug:

All drugs and other therapies which are using in the

management of COVID-19 patients are investigational.

No confirm therapeutic drug has been established yet.

• Because of risk of bacterial superinfection empiric

antimicrobial therapy can be considered. Other

bacterial infection, viral infection should be screened

to identify any coinfection.

• Remdesivir: The antiviral drug remdesivir gained

emergency use authorization (EUA) from the FDA

on May 1, 2020, based on preliminary data showing

a faster time to recovery of hospitalized patients with

severe disease94-96. 

• Ivermectin: In a hospital of Florida use of Ivermectin

in COVID-19 patients shows that mortality rate was

lower (15%) in comparison to patients who did not

receive it (25.2%) p=0.03. Mortality rate was also

lower in patient with severe pulmonary disease

treated with ivermectin (38.8% vs 80.7%, p=0.001),

though there was no significant difference in

successful extubation rate 97.

• Hydroxychloroquine: Regarding hydroxy-

chloroquine a very recent large study (SOLIDARITY

trial) on 3016 COVID-19 cases shows no benefit,

rather increased frequency of ventricular arrythmia

in comparison to control group86.

Because of these findings, the WHO paused the

hydroxychloroquine arm of the SOLIDARITY Trial.

The FDA issued a safety alert for

hydroxychloroquine or chloroquine use in COVID-

19 on April 24, 202098. But on June 3rd again started

trial and IDSA recommended it’s use in the hospital

setting only for clinical trial87. On June15, 2020 the

FDA revoked the emergency use authorization for

hydroxychloroquine to be used for treating certain

hospitalized patients with COVID-19 when clinical

trail is not available or feasible99.

• Lopinavir/ritonavir:  The IDSA panel recommends

the combination of lopinavir/ritonavir only in the

context of a clinical trial 87. Though mortality rate at

28 days is slightly lower in comparison to standard

care (19.2% vs 25%) but is not significant

statistically100.

• Corticosteroid: Routine use of corticosteroid in viral

pneumonia has been associated with increased

morbidity, so, it is not recommended101,102. IDSA

also against the use of corticosteroid in COVID

pneumonia but recommended to use in acute

respiratory distress syndrome (ARDS) due to

COVID-19 in the context of clinical trial87. Judicial

use of steroid for fetal lung maturity is recommended

but urgent intervention of birth should not be

delayed for their use103. RECOVERY trial of oxford

university shows that dexamethasone at a dose of 6

mg per day orally or injectable reduced deaths by

one-third in ventilated patients (rate ratio 0.65 [95%

confidence interval 0.48 to 0.88]; p=0.0003) and by

one fifth in other patients receiving oxygen only

(0.80 [0.67 to 0.96]; p=0.0021).There was no benefit

among those patients who did not require respiratory

support (1.22 [0.86 to 1.75; p=0.14) (Unpublished,

Medscape newsletter)104.
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• Interleukin 6 inhibitors: Sarilumab and Tocilizumab

are drugs can prevent cytokin storm in critical

patients and reduce mortality105-108.

• LMWH: All pregnant women with COVID-19

infection should receive low molecular weight

heparin (LMWH), unless birth is expected within 12

hours or other contraindication exists109. Pregnancy

is a hypercoagulable state and evidence suggest

that patients admitted with COVID-19 infections are

also hypercoagulable with a risk of thromboembolism
109,110. Moreover, reduced mobility resulting from

self-isolation likely to increase the risk.

Fluid and Convalescent plasma:

• Intravenous (IV) fluid: IV fluid should be used

conservatively to keep the lung dry unless there is

cardiovascular instability. In moderate to severe

ARDS cases hourly intake output chart should be

monitored111.

• Convalescent plasma therapy: Treatment with the

antibody rich plasma of recovered COVID-19 patient

is controversial and is using in some places. The

data of most recent controlled study did not show

any statistically significant improvement when

compared convalescent plasma therapy to patients

with severe or life-threatening COVID-19 with

standard treatment alone112. Though a non-

randomized study with historical control show that

convalescent plasma therapy improved survival in

non-intubated patient (p=0.015) but not in intubated

patient (p=o.752)113 IDSA recommends COVID-19

convalescent plasma in the context of a clinical trial87.

• Prone positioning: Prone positioning can be

considered in severe acute respiratory distress

syndrome, rotating 8 hourly. If it is not feasible due

to distended abdomen in third trimester, any lateral

position preferably left should be adopted. Direct

supine position should be avoided.

In case of rise of temperature emphasis should be given

to control sepsis. If septic shock is suspected prompt

targeted management should be started.

How to deliver the baby?

Timing of delivery:

Timing of delivery or termination of pregnancy and mode

of delivery should be based on gestational age, maternal

condition, foetal condition and maternal wishes.

Counselling to patient and families is essential regarding

condition of the patient and baby, management strategy,

management wishes of the patient and prognosis of

management. Patient must be stabilized before

intervention for birth if she is not in labour.

Delivery:

Intra-natal care:

Number of staff members entering the room should be

minimum. Only one asymptomatic birth partner can be

allowed. Health care provider must wear full PPE before

attending the patient. Sometimes cases may be so

emergency that Donning of PPE is time consuming, which

may impact on the decision to delivery interval. But it

must be done by informing the woman and her family

about this possible delay. Mode of delivery is determined

by patient preference and obstetrical indications. COVID-

19 itself is not an indication of caesarean section (C/S).

Decision should be taken by individualized assessment

after proper discussion with the patient to cut short the

length of 2nd stage of labour particularly for women who

are becoming exhausted and hypoxic. If patient has

respiratory distress, process of labour imposes added

stress on that situation. Vaginal delivery can be allowed

but during bearing down effort forceful exhalation may

significantly reduce the effectiveness of a mask in

preventing the spread of the virus by respiratory droplet.

Moreover, wearing mask might interfere bearing down

effect. Considering these things to accelerate birth

process caesarean section can be done. A number of

studies shown the mode of delivery in their series was

caesarean section14-17. There is no contraindication of

vaginal delivery in fear of infection contraction, as no

virus was found in vaginal fluid in different studies23,33,34.

But the most recent report shows positive RT-PCR test of

vaginal swab of two women, though infectivity of the

virus was not tested. Both babies’ nasopharyngeal swab

was positive for RT-PCR, but mode of delivery was not

mentioned in this short report. (Medscape July 10, 2020).

To avoid the risk of infection via feces using birth pool in

the hospital should be avoided.

Maternal condition should be monitored closely as

standard labour management protocol with the addition

of hourly oxygen saturations, aiming to keep oxygen

saturation more than 94% and titrating oxygen therapy

accordingly. Use of Entonox is not universal all over the

world but in UK this is standard. It can be used with a

single microbiological filter. Use of Entonox is not an

aerosol-generating procedure112. Though in one report

it is not recommended to use nitrous oxide as it may
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involve the risk of aerosolization and involves

respiratory contamination114.

As fetal compromise is more according to Chen et al,

constant fetal monitoring is advocated. LMWH should

be omitted before delivery or operation and can be

reinstituted as soon as possible after birth if there is no

postpartum haemorrhage or regional anaesthesia has

not been used. Where regional anaesthesia has been

used LMWH can be re-administered 4 hours after spinal

anaesthesia or removal of epidural catheter109.

Caeserean section should be done in a negative pressure

room. It is safe to avoid cautery. In earlier series of China

caesarean section rate was high 26/30 (81.25%) due to

foetal distress, vaginal bleeding, premature rupture

membrane, gestational hypertension, preeclampsia and

other medical disorders14-17. Most of the cases were

done to cut short the duration of labour. But

subsequently other two reports of China12,69 shows C/

S 38/62 (61%), and report of large series of UK shows C/

S 63/243 (16%) solely due to effect of COVID-19 like

distress of the mother. So, COVID-19 itself is not an

indication of C/S so long mother develops any

complication of the disease. Both regional (Spinal,

epidural) and general anesthesia (G/A) can be used.

But better to avoid G/A if possible.

Elective caesarean section: In some cases where date

of elective caesarean section overlapped her isolation

period, schedule can be changed after proper

assessment of the patient to avoid the risk of

transmission to other women, healthcare providers and

postnatally to her baby. If birth cannot be delayed for

safety of the baby then it will be done maintaining the

protocol of COVID-19 management.

Planned induction of labour: In the same way of

elective C/S if for any reason it is not possible to

reschedule the date till recovery of the patient, she

should be admitted into an isolation room and there she

should be cared as COVID-19 management protocol.

Timing of discharge of the patient:

The decision to discharge of a patient from the hospital

should be based on the clinical condition of the patient

herself and the baby. Issue of maternal discharge should

be discussed with paediatrician/neonatologist to

determine timing of infant discharge. If both baby and

patient’s condition are good, all vaginal delivery can be

discharged on 1st postpartum day or even on the same

day if seems to be safe. All caesarean section can be

discharged on 2nd postoperative day. First postoperative

day also may be considered assessing and meeting

safety milestones. Patients with risk factors like

hypertension and diabetes can be discharged earlier if

blood pressure and blood sugar is under control. She

should be advised regarding checking blood pressure

and blood sugar at home and taking necessary

teleconsultation or in-person consultation if needed115.

Discharge of the patients of critical care management in

ICU will depend on ICU management protocol of

COVID-19.

Post-natal Care:

As this is a new virus, there is limited evidence about

special caring for women with coronavirus infection

when they have just given birth. Postnatal care should

be continued according to standard protocol. At the

time of discharge from hospital women should be

prescribed LMWH at least for 10 days and longer course

should be offered where indicated 109. After discharge

both face-to face and remote postnatal follow up should

be done according to the woman and babies need. Patient

should be advised to test for recovery, if applicable.

Neonatal care:

Transplacental viral transmission from mother to

newborn has not been clearly demonstrated in the

literature. So, delayed cord clamping can continue per

normal center practices. Till today among large number

of 3rd trimester babies there is no strong evidence of

vertical transmission14-17,29. In-spite of this negative

findings RT-PCR of nasopharyngeal swab of all babies

of COVID-19 and suspected or probable patients should

be done. Most of the authors kept the baby isolated

from mother for 14 days. However, this may have

potential negative effects on feeding and bonding.

Few babies had different symptoms which were not directly

to COVID-19 infection rather it was for maternal obstetric

and COVID-19 related hypoxia and prematurity of the baby.

Some RT-PCR positive babies X-ray chest showed

radiographic images whose mothers amniotic fluid,

placental membrane vaginal fluid were negative for RT-

PCR14,15,18,19,22, 23,74,76. Majority of babies of this series

did not show any pulmonary symptoms. Only one baby

died of multiorgan failure who needed NICU support. Two

babies had atrial septal defect without significant symptom.
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Other babies had no significant problem as well. In general

birth asphyxia, transient respiratory distress, pneumonia,

fever, shortness of breath, ARDS, vomiting, edema, skin

rash, milk rejection and gastrointestinal bleeding were also

reported by authors14,22,74,76.Intrauterine foetal distress,

maternal distress and prematurity are the most causal

factors. So, neonates should be managed according to

their need. If baby is quite normal no need of care in the

neonatal units.

In case of intensive care and respiratory support,

admission to a single-patient room with negative room

pressure is ideal. If multiple newborns with exposure to

COVID-19 kept in one room, they should be kept at

least six feet apart. and/or kept in temperature-controlled

chamber.

Care providers should wear full PPE, gowns, gloves,

N95 respiratory mask, goggles or an air-purifying

respirator that protects the eyes to treat infants who

require supplemental oxygen at more than 2 L/m,

continuous positive airway pressure, or mechanical

ventilation.

Feeding of newborn:

There is no evidence showing that the virus can be

carried or passed in breastmilk15,18,23. So, there is no

contraindication of breast feeding. The well-recognized

benefits of breastfeeding and the protection it offers to

babies outweigh any potential risks of transmission of

coronavirus through breastmilk. Provided baby is well

and does not require care in the neonatal unit, mother

can stay together after giving birth, so skin-to-skin and

breastfeeding can be initiated and supported if mother

choose.

UNICEF, CDC and WHO116-118 recommended to

continue breastfeeding their baby with maintaining

hygiene. They advised to

• Wear a mask when feeding their baby

• Wash hands before and after touching the baby and

•  Routinely clean and disinfect surfaces.

The main risk of breastfeeding is close contact between

mother and baby. So, Wang et al recommended isolation

of the baby from mother for 14 days and did not

recommend breast feeding119.

A discussion about the risks and benefits of

breastfeeding should take place between patient, family

and maternity team. When anyone else does not want

to feed her baby directly in fear of contracting infection

or patient is seriously ill due to COVID-19 or when other

complications prevent her from caring and breastfeeding

her baby, she should encouraged to use expressed milk

for baby maintaining proper hygiene116-118. In case of

critically ill patient for whom it is not possible to collect

milk, alternate feeding is advised.

Newborn discharge:

Newborns born to mothers with COVID-19 should be

discharged per the hospital’s own policy normal criteria.

Early discharge is not necessary.

Babies of asymptomatic positive mother should follow

same precaution. Asymptomatic positive for SARS-CoV-

2 neonates should undergo frequent outpatient follow-

up either face to face or via telemedicine for 14 days

after birth.  Infection-control precautions should be

observed at home and in the outpatient office. Test for

recovery should be advised for RT-PCR positive babies.

Infants who test negative for SARS-CoV-2 are likely to

be discharged to the care of mother with infection-

prevention instructions. Following hospital discharge,

COVID-19 mothers should maintain safety by

distancing, hand washing and wearing mask at least 10

days has passed since the onset of symptoms.

Conclusion:

COVID-19 pandemic is a global disease which killed

more than 5.8 lac people worldwide. This new viral

outbreak is affecting more and more countries and

rapidly increasing the number of cases and death. Much

is unknown about the virus, it’s diverging pathology,

mode of transmission, efficacy of antiviral drugs and

preventive vaccine.

At present no data is available to observe the outcome

of SARS-CoV-2 infection at 1st and 2nd trimester of

pregnancy and limited data are available on pregnant

women of 3rd trimester with COVID-19. Based on this

and lessons from SARS, MERS and other respiratory

infections, it is observed that pregnant women could

have a severe clinical course though less severe in

COVID-19 than SARS and MERS. Based on released

data from different countries, recommendations were

made by WHO, UNICEF, UNFPA, CDC, FIGO, RCOG

and other bodies for pregnancy-care of COVID-19

patients.
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About vertical transmission it is still not conclusive that

it is transmitted to the fetus and causes any adverse

effect. Though in two cases SARS -CoV-2 RNA found in

the fetal side of the placenta and nasopharyngeal swab

of babies who were isolated from mother, there was no

developmental defect as their mothers exposed to

infection after their complete growth and development.

Italian researchers reported on the basis of positive RT-

PCR and antibody tests from multiple sites of mothers

and babies that vertical transmission is possible and it

can’t be dismissed.  If mother is infected during

organogenesis, it is not sure what will be the outcome of

the fetus. It may turn out as miscarriage or birth defect.

We have to wait for few more months till delivery of those

babies whose mothers are infected by SARS-Cov-2 at

their 1st trimester.

Finally, every community must be vigilant about the

spread of the disease and should be able to implement

appropriate measures to control and manage the outbreak

untill any effective vaccine (s) is (are) made available.
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