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ABSTRACT

In early December 2019 a cluster of cases with pneumonia of unknown etiology was identified in Wuhan. Further
investigation revealed a newly identified coronavirus, initially termed 2019-nCoV responsible for causing this
infection. The infection moved rapidly through China, and spread to more than 200 countries world-wide. It is
certain that 2019-nCoV will infect women who are pregnant. With physiological adaptive changes during
pregnancy, pregnant women could be more susceptible to COVID-19 infection than the general population.
Unfortunately, there is limited literature with coronavirus infections during pregnancy. In order to assess the
potential affect of new coronavirus on maternal, fetal and neonatal morbidity and other poor obstetrical outcomes,
this article reviews the published data addressing the epidemiological and clinical effects of SARS, MERS, and
covid-19 infections on pregnant women and their infants.
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INTRODUCTION

Coronaviruses are spherical, enveloped positive-strand
RNA viruses. They are known to have a wide range of
host, including birds, farm animals, pets, camels, and
bats, in which they are primarily responsible for causing
respiratory and gastrointestinal diseases.!*?

Table 1: Over view of coronavirus.

Family | Coronaviridae
];Q"Ubf Orthocoronaviridae
amily
Genera | Four: Alpha, Beta, Delta, Gamma
Seven : HCoV-229E, HCoV-NL63 (Alpha
Species genus)
HCoV-0C43, HCoV-HKU1, MERS-CoV,
SARS-CoV, COVID-19 (Beta genus)

In humans, they are responsible for causing very mild
illnesses including the common colds. However, severe
acute respiratory syndrome coronavirus (SARS-CoV)
and Middle East respiratory syndrome coronavirus
(MERS-CoV)—are known to be causing severe lower
respiratory tract infections and responsible for epidemics
in 2003 and 2012 respectively.
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In late December 2019, an outbreak of pneumonia in
Wuhan, China was seen which was characterized by
fever, dry cough, fatigue and occasional gastrointestinal
symptoms.E! On January 30, 2020, the International
Health Regulations Emergency Committee of the World
Health Organization (WHO) declared the outbreak as a
“Public Health Emergency of International Concern”
(PHEIC). On 11 February 2020, WHO announced a
name for the new corona virus disease: COVID-19. Till
now it affects more than 200 countries worldwide.

It is certain that 2019-nCoV will infect women who are
pregnant. With immune-compromised status and
physiological adaptive changes during pregnancy,
pregnant women could be more susceptible to COVID-
19 infection than the general population. In order to
address the potential obstetrical outcomes of infection to
both mother and infant, the present communication
describes the current state of knowledge regarding the
effects of other coronavirus infections in pregnancy.
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Figure 1: Series of event related to covid-19 outbreak.
Table 2: Characteristics of SARS, MERS, COVID-19.
Characteristics SARS MERS COVID-19
. Zarga, Jordan, April 2012, .
First patients reported Guangdong, China, and Jeddah, Saudi Arabia, Wuhan, China, December
November 2002 2019
June 2012
Virus SARS-CoV MERS-CoV SARS-CoV-2

Type of coronavirus Betacoronavirus

Betacoronavirus

Betacoronavirus

Bats (natural reservoir),
masked palm civet and
raccoon dogs may be
intermediate hosts

Animal hosts

Bats (natural reservoir),
dromedary camel
(intermediate host)

Bats, animals sold at the
seafood market in Wuhan
might represent an
intermediate host

SARS and its effects on pregnant women

A case series in Hong kong was done on 12 pregnant
women with SARS during 2003 SARS outbreak. 7
women in 1st trimester and 5 in 24 weeks reported with
SARS infection. Three deaths occurred among the 12
patients, with a case fatality rate of 25%. Four women
had spontaneous miscarriage that presented during the
1st trimester. Major medical complications due to SARS
during pregnancy included adult respiratory distress
syndrome, disseminated intravascular coagulopathy
(DIC), renal failure, secondary bacterial pneumonia, and
sepsis. 4 pregnant females delivered preterm at 26,28 and
32 weeks of gestation. These babies had appropriate
birth-weights. Two of the preterm born at 26 and 28
weeks gestation had respiratory distress syndrome and
with one later developing broncho-pulmonary dysplasia.
Gastrointestinal ~ complications  including  jejunal
perforation and necrotizing enterocolitis with ileal
perforation was present in preterm born at 26 and 28
weeks’ gestation. Whether these complications were
related to SARS or its treatment or were secondary to
preterm delivery was unknown. Two mothers recovered
without delivery, had intrauterine growth restriction. No
clinical, radiologic, or laboratory evidence for
transmission from mother to fetus was observed.™

A case-control study was done at the Princess Margaret

Hospital in Hong Kong to determine the effects of SARS
on pregnancy. 10 pregnant and 40 non-pregnant women
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with SARS were enrolled under this case-control study.
Three deaths of pregnant women with SARS were
reported from whereas no deaths were occurred in the
non-pregnant group. Renal failure (P = 0.006) and
disseminated intravascular coagulopathy (P = 0.006)
were major complication developed more frequently
among pregnant SARS patients then the non-pregnant
SARS group. Admission to the intensive care unit (ICU)
among pregnant women was 60% (6 women) and 4out of
them required endotracheal intubation. The ICU
admission rate among the non-pregnant group was only
17.5% compared with a 12.5% intubation rate."!

Zhang et al. described SARS-CoV infections in 5
primagravidas from Guangzhou, China during SARS
epidemic. Two of the mothers were in the 2nd trimester,
and 3 in their 3rd trimester. All 5 pregnant women were
admitted with fever and abnormal chest radiographs.
Four pregnant women had cough, chills or rigor and
latter developed hypoalbuminemia. Other manifestation
was elevated liver enzyme (Alanine Aminotransferase
levels), decreased lymphocytes and platelets count. One
pregnant woman’s health deteriorates and latter admitted
to the intensive care unit, but all recovered and there
were no maternal deaths. All the infants born were
healthy with no clinical evaluation none evidence of
SARS.1
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A 38-year-old woman with 7 week gestation from USA,
had travel history to Hong Kong during the SARS
epidemic. Following her return , her husband was found
to be positive for SARS, and after that she developed
fever, myalgia, chills, headache, coryza, and a productive
cough with shortness of breath and wheezing. She was
confirmed with SARS infection. Following her
hospitalization, her serum samples was taken on 28 and
64 days post-onset of illness and found to be positive for
antibodies to SARS-CoV. A cesarean section was
performed at 36 weeks gestation due to preterm rupture
of membranes and fetal distress. Newborn was healthy
baby boy. At the time of delivery, the mother’s serum
samples were positive for antibodies to SARS-CoV, but
samples taken of umbilical cord blood and placenta were
negative. Breast milk sampled 12 and 30 days after
delivery were also negative for SARS-CoV antibodies.["!

Yudin et al reported a 33-year-old pregnant woman at 31
weeks gestation was admitted to the hospital with a
fever, dry cough, and abnormal chest radiograph. She
contacted SARS from her infected family member. She
was positive for coronavirus (SARS-CoV). She had a
normal labor and delivery and her newborn girl had no
evidence of infection.

Fortunately, there were no cases of vertical transmission
identified among pregnant women infected with SARS-
CoV during the 2002—2003 Asian epidemics.

MERS and pregnancy

A 33-year-old nurse in her 3" trimester became infected
with MERS. During hospital admission, she was present
with respiratory failure and put on mechanical
ventilation. Dexamethasone as prophylaxis for the fetus
was also administered to her. A preterm delivery
following an emergency cesarean section at 32 weeks
gestation was done. The preterm baby was healthy and
latter discharged along with his mother.[!

A pregnant female with 5 month gestational age present
with a complaint of fever, fatigue, headache, cough,
vaginal bleeding and abdominal pain. She was confirmed
to have antibody to MERS-CoV. She had a history of
unprotected contact with family members who later
tested positive for the virus. On the 7th day of
symptoms, she had a fetal death. This was the first
documented occurrence of stillbirth during maternal
infection with MERS-CoV.”

In 2015 in South Korea a 39-year-old patient was
exposed to infection during her t 3rd. She was present
with abrupt vaginal bleeding and ruptures of membranes.
The patient recovered fully and delivered a healthy infant
at 37 weeks and 5 days gestation. Subsequent testing of
the infant’s blood for 1gG, IgM, or IgA antibodies to
MERS-CoV was found to be negative.™!
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Current Literature of COVID-19
pregnant women and neonate outcomes
A retrospective study, on 7 pregnant women with
COVID-19 admitted to Tongji Hospital from January 1
to February 8, 2020 in Wuhan, China was done. The
mean age of the patients was 32 years (range 29-34
years) and the mean gestational age was 39 weeks plus 1
day (range 37 weeks to 41 weeks plus 2 days). Pregnant
women were present with fever, cough, shortness of
breath and diarrhoea. All the patients had caesarean
section. The outcomes of the pregnant women and
neonates were good. Three neonates were tested for
SARS-CoV-2. Nucleic acid test for the throat swab of
one neonate was positive at 36 h after birth; whereas
other two were negative. The neonate had no fever and
cough, with mild shortness of breath symptoms. Chest x-
ray revealed mild pulmonary infection.*?

Infection of

A study on 10 neonates born to 9 mothers with
confirmed 2019-nCoV infection in China was done.
Four mothers develop fever and cough before birth, two
on the day of birth and three after birth. 4 neonates were
full term whereas 6 were born preterm. Six neonates had
shortness of breath, two were present with fever, two
newborns had thrombocytopenia accompanied by
abnormal liver function, and one had pneumothorax.
Four newborns showed gastrointestinal symptoms such
as feeding intolerance, bloating, refusing milk, and
gastric  bleeding.  Chest  radiography  showed
abnormalities in 7 newborns at admission, which
included infections in 4 newborn, neonatal respiratory
distress syndrome (NRDS) in 2 neonates and
pneumothorax in one baby. Latter 5 newborns had been
cured and discharged, 1 died, and 4 newborns remained
in hospital in a stable condition.™™!

A case study on 4 four mothers who were
symptomatically infected with COVID-19 during the 3rd
trimester was done. Clinical manifestation present at
admission was fever, cough, myalgia or fatigue and
headache. Only one patient felt reduced fetal movement
and one experienced dyspnea. Lab results showed
decreased Lymphocytes and platelet counts. Coagulation
function and blood biochemistry of all the mothers were
normal. Throat swab of four women was found to be
positive COVID-19. Abnormalities in chest CT images
and bilateral involvement were detected among all
pregnant women. A cesarean section was performed for
three patients while one patient underwent vaginal
delivery. All infants were isolated from their mother
immediately after birth. All the babies were having
normal apgar score as well as weight according to
gestational age. Three of the four infants tested negative
for COVID-19 using a throat swab specimen in RT-PCR
after 72 h after birth and one baby's parents did not
provide consent for the test .Three mothers of the infants
recovered from their COVID-19 infections and were
released 3-5 days after delivery. However, one mother
suffered severe dyspnea after delivery which required
respiratory support, latter she survived. All four infants
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and their mothers were healthy upon a post-discharge
follow-up.™*

In a recent study published by Liu et al., the results
showed that five out of 13 patients underwent an
emergency cesarean section due to pregnancy
complications. These complications were fetal distress
(in three of the 13 cases), premature rupture of the fetal
membrane (in one of the 13 cases), and delivery (in one
of the 13 cases). The condition of six patients
deteriorated during hospitalization and led them to be
admitted to the Intensive Care Unit (ICU) with multiple
organ  dysfunction syndromes. The functional
impairment syndrome included ARDS requiring
intubation and mechanical ventilation, acute hepatic
insufficiency, acute renal failure, and septic shock.™™

Review showed that covid-19 during pregnancy can
leads to preterm birth whereas it deteriorates the health

Flowchart for Management in Pregnant Women (Adapted from Lancet)!

European Journal of Biomedical and Pharmaceutical Sciences

of mother as well as newborn. It can also affect WBC
and platelets count, elevate liver enzyme. Although there
was no evidence of vertical transmission of covid-19
from mother to fetus.

Management of pregnant women with COVID-19
Guidance outlines on infection prevention and control
precaution to be used by heath workers, when they are

caring pregnant patients with suspected or confirmed
SARS-CoV-2 infection. As till now there is no
effective drug or a vaccine against this virus,

management of this pandemic depends on effective
prevention and control of disease transmission. In
order to address the safety issues for the obstetrical
management and delivery of pregnant women
withCOVID-19 Pandemic, guidelines were prepared by
ICMR.

16]

- Travelled to an affected country within the previous 14 days

Pregnant women with SARS-CoV-2 exposure

- Close contact with a confirmed case of COVID-19 {i.e., <1 metre for >15 minutes, living together, direct contact with body fluids)

| CLINICAL EXAMINATION + RT-PCR (SARS-CoV-2) on deep nasopharyngeal and pharyngeal samples |

¥

ASYMPTOMATIC
Mo isolation rooms

l

MONITORING at home
(T® + Respiratory symptoms)

SARS-CoV-2 SARS-CoV-2
NEGATIVE POSITIVE*

Isolation at home for 14 days

If delivery:
- Breastfeeding as per guidelines
- Mother isolated from newborn
until viral shedding clears

v )

Stop ‘ ‘ USG Fetal surveillance: ‘

Monitoring Growth + Doppler / 2 weeks

Maternal surveillance:

+ T°, HR, BB RR (3-4x/day)

+ Chest imaging (high resolution CT-scan or X-ray)
RECOVERY

Fetal:

* PROTECTIVE GEAR

Contact and Airborne additional measures
- FFPZ or N95 mask

- Gloves

- Gown

- Eye protection
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N

SYMPTOMATIC
Fever =38°C AND respiratory symptoms

MONITORING AT HOSPITAL

Isolated room prefer with negative pressure (IRNP)
- Protective gear* for visitors / health personnel
- Delivery and neonatal procedure equipment on site

SARS-CoV-2 SARS-CoV-2
MNEGATIVE POSITIVE*

Isolation at home 14 days
+ Clinical self-monitoring

If symptoms persist
RETEST (possible false negative)

HOSPITALISATION IN A TERTIARY CENTER

+ FHR (1x/day)

+ Fetal maturation by Betamethasone injection
depending on maternal status {until 34 to 37 WG)

+ IV Antibiotics treatment (depending local protocol)

!

INTENSIVE CARE UNIT ADMISSION (Quick SOFA Score)
More than 1 following criteria:

- Systolicblood pressure <100mmHg

- Respiratory rate =22

- Glasgow conscious score <15

SEVERE FAILURE CRITERIA (consider cesarean delivery)
- SEPTIC SHOCK

- ACUTE ORGAN FAILURE

- FETAL DISTRESS

DELIVERY

Before 24 WG
if severe maternal illness, consider MTP (if legal)

After 24 WG

- On site / IRNP

- Waginal delivery (induction of labor + instrumental delivery
when possible unless severe failure criteria)

- Early clamping of umbilical cord and cleaning of newborn

- Newborn monitoring in IRNP

- SARS-CoV-2 RT-PCR of the newborn

- Breastfeeding with due precautions and considerations

- Mother isolated from newborn until viral shedding resolves
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Guidance for Management of Pregnant Women in
COVID-19 Pandemic ICMR, India™"

Intra-partum Care of covid-19 positive pregnant
women

e Delivery should be preferably done at tertiary care

centre.

e Maternal observations including temperature,
respiratory rate & oxygen saturations should be done
timely.

e Confirmation of the onset of labor, as per standard
care.

e Electronic fetal monitoring using cardiotocograph
(CTG) should be done throughout the care.

e Hourly oxygen saturation during labor.

During labor

e To keep oxygen saturation >94%, titrating oxygen
therapy accordingly.

e If the woman has signs of sepsis, investigate and
treat as per guidance on sepsis in pregnancy, but also
consider active COVID-19 as a cause of sepsis and
investigate according to guidance.

e Continuous electronic fetal monitoring in labor is
recommended.

e There is currently no evidence to favor one mode of
birth over another. Mode of birth should not be
influenced by the presence of COVID-19, unless the
woman’s respiratory condition demands urgent
delivery.

e There is no evidence that epidural or spinal
analgesia or anesthesia is contraindicated in the
presence of coronaviruses. Epidural analgesia should
therefore be recommended in labor to women with
suspected/confirmed COVID- 19 to minimize the
need for general anesthesia if urgent delivery is
needed.

e In case of deterioration in the woman’s symptoms,
make an individual assessment regarding the risks
and benefits of continuing the labor, versus
emergency caesarean birth if this is likely to assist
efforts to resuscitate the mother.

e When caesarean birth or other operative procedure is
advised, it should be done after wearing PPE.

e An individualized decision should be made
regarding shortening the length of the second stage
of labor with elective instrumental birth in a
symptomatic woman who is becoming exhausted or
hypoxic.

Postnatal Management

It is unknown whether new-born with COVID-19 are at
increased risk for severe complications. Transmission
after birth via contact with infectious respiratory
secretions is a concern. Facilities should consider
temporarily separating (e.g. separate rooms) the mother
who has confirmed COVID-19, from her baby until the
mother’s transmission-based precautions are
discontinued.
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e  The risks and benefits of temporary separation of the
mother from her baby should be discussed with the
mother by the healthcare team.

e If “rooming in” of the new-born with his/her ill
mother in the same hospital room occurs in
accordance with the mother’s wishes or is
unavoidable due to facility limitations, facilities
should consider implementing measures to reduce
exposure of the new-born to the virus that causes
COVID-19.

e Consider using engineering controls like physical
barriers (e.g., a curtain between the mother and new-
born) and keeping the new-born >6 feet away from
the ill mother.

If no other healthy adult is present in the room to care for
the new-born, a mother who has confirmed COVID-19
should put on facemask and practice hand hygiene before
each feeding or other close contact with her new-born.
The facemask should remain in place during contact with
the new-born.

Breastfeeding

e During temporary separation, mothers who intend to
breastfeed should be encouraged to express their
breast milk to establish and maintain milk supply.

e If possible, a dedicated breast pump should be
provided. Prior to expressing breast milk, mothers
should practice hand hygiene. After each pumping
session, all parts that come into contact with breast
milk should be thoroughly washed and the entire
pump should be appropriately disinfected as per the
manufacturer’s instructions.

e  This expressed breast milk should be fed to the new-
born by a healthy caregiver.

e If a mother and new-born do room-in and the mother
wishes to feed at the breast, she should put on a
facemask and practice hand hygiene before each
feeding.

CONCLUSION

There is limited knowledge regarding coronavirus
infections that occur during pregnancy. These previous
experiences with coronavirus infections in pregnancy
indicate that these agents are capable of causing adverse
outcomes including hospitalization, intensive care and
ventilator support. Coronaviruses can also result in
adverse outcomes for the fetus and infant including
intrauterine growth restriction, preterm delivery, and
admission to the ICU, spontaneous abortion and perinatal
death. However, pregnant women should be considered
to be at high risk for developing severe infection during
this current outbreak of 2019-nCoV. Additional clinical
research on the treatment of 2019-nCoV is necessary to
understand the potential risks and benefits of novel
therapies and new vaccines in pregnancy.

Source of funding: NIL.

Conflict of interest: No conflict of Interest.
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