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Review of maternal COVID-19 infection:
considerations for the pediatric ophthalmologist
Alison DiSciullo, MD, MSc,a Neggin Mokhtari, MD,b and Melissa Fries, MDb

SUMMARY With the increasing number of COVID-19 cases in the United States, more data is being
Author affiliations: aDepartmen
Hospital Center/MedStar Georg
Fetal Medicine, Medstar Washin
Gynecology, Washington, DC
Submitted May 8, 2020.
Revision accepted July 18, 202
Published online July 29, 202
Correspondence: Neggin Mokh

Irving Street NW Room 5B-45,
medstar.net).
Copyright � 2020, American

Strabismus. Published by Elsevie
1091-8531/$36.00
https://doi.org/10.1016/j.jaap

Journal of AAPOS
reported on transmission, symptomatology, clinical course, and treatment of the virus.
Research has focused on the trends and unique characteristics in at-risk populations,
including pregnant women. This report summarizes the current data on considerations
in pregnancy and postpartum period for mother and neonate to elucidate potential trans-
mission risks for pediatric ophthalmologists. ( J AAPOS 2020;24:209-211)
Pregnancy Considerations and Vertical
Transmission

Because of the physiologic adaptive changes of pregnancy
and its immunosuppressive state, pregnant women are at
a relatively higher risk of contracting viral respiratory in-
fections and may develop more severe infection compared
to the general population.1 In general, maternal infections
in pregnancy are associated with adverse outcomes,
including non-reassuring fetal status, premature labor or
rupture of membranes, neonatal intensive care unit admis-
sion, and stillbirth.2 The predominant clinical features of
COVID-19 in pregnant women are similar to those in
nonpregnant individuals and include fever, cough, dys-
pnea, and lymphopenia.3 There are reports of significant
respiratory morbidity in pregnant women with COVID-
19, including prolonged hospitalization, intensive care
unit (ICU) admission, intubation, and extracorporeal
membrane oxygenation.3,4 Although initial studies showed
no differences in nonpregnant and pregnant COVID-19
patients, recent data illustrates that pregnancy is associated
with higher risk of severe disease.5

Asymptomatic carriers of COVID-19 can be seen even
in the pregnant cohort. In New York City, two affiliated
hospitals implemented universal testing on labor and deliv-
ery, and a cohort study of 215 women revealed an asymp-
tomatic carrier rate of 13.7% (n 5 29).6

By definition, vertical transmission of an infection occurs
through transplacental passage, neonatal contact with cer-
vicovaginal sections, and/or breast milk. The data on verti-
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cal transmission with COVID-19 is limited and
controversial. Some studies have shown samples from am-
niotic fluid, cord blood, and breast milk are negative from
symptomatic COVID-19 positive mothers, whereas more
recent data has identified the virus in these fluids.7,8

Further, COVID-19 RNA has been documented on the
fetal side of the placenta in affected mothers leading to
the possibility of vertical transmission.9 Given the recent
developments of this virus, there is currently limited data
on perinatal outcomes when pregnant women are asymp-
tomatic or when the infection is acquired in the first and
second trimester of pregnancy. If a neonate is infected
with COVID-19, clinical symptoms have ranged in
severity, including fever, gastrointestinal distress, pneu-
monia, feeding intolerance, and lethargy.10,11

Recommendations for Labor and Delivery
and Neonatal Care

Centers for Disease Control (CDC) guidelines recommen-
ded that hospital visitors should be restricted for women
who test positive for COVID-19 or are persons under
investigation (PUI). Some hospitals have a no-visitor pol-
icy for these women. Women with COVID-19 or PUI
should be placed in isolation rooms with droplet and con-
tact precautions. Airborne infection isolation rooms should
be used for vaginal deliveries as this is considered an aero-
solizing procedure. All providers caring for these patients
should wear proper protective equipment including N95
masks, gown, and eye protection. Infection with
COVID-19 is not an indication for delivery, and cesarean
delivery is reserved for usual obstetric indications.
COVID-19 infection is not a contraindication to delayed
cord clamping.12

The CDC and the American Academy of Pediatrics have
made recommendations regarding neonatal care that are
continually updated as more information becomes avail-
able. Infants born to mothers with known COVID-19 at
the time of delivery should be suspected to have
COVID-19 and isolated from healthy newborns. They
should be bathed to remove virus from the skin, then tested
at 24 and 48 hours post-delivery. Testing should continue
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at 48-72 hour intervals until two consecutive negative tests.
Although the benefits of skin-to-skin contact are well un-
derstood, the risk and benefits must be weighed in the
setting of maternal COVID-19 and generally not recom-
mended. Neonatal separation from the mother should be
determined through shared decision making, because this
will greatly affect maternal-neonatal bonding.12 If not
strictly isolated, then a distance of at least 6 feet should
be maintained, and any interaction with the neonate re-
quires good hand hygiene and face mask protection.
Neonatal feeding with breast milk is encouraged, ideally
through maternal expression and feeding by a healthy
caregiver.12

Pediatric Considerations

Pediatric COVID-19 infection seems to be distinct from
adult disease because of its usual mild clinical course,
with relatively fewer children requiring hospitalization
and ICU admission compared with adult patients.13 In
studies investigating pediatric presentation, fever and
cough remain the most common symptoms, but upper res-
piratory and gastrointestinal symptoms, such as nasal
discharge, vomiting, and diarrhea, may also be present.13,14

Among 2,572 pediatric COVID-19 cases, 398 (15%)
occurred in children\1 year of age, and this cohort, along
with children with underlying conditions, accounted for
the highest percentage of hospitalizations.13

Based on limited number of cases, there is a concern of an
association of COVID-19 and multisystem inflammatory
syndromewhich resembles Kawasaki disease in the pediatric
population.15 Kawasaki disease is an acute vasculitis whose
exact etiology is unknown, but is thought to be the result
of an infectious agent that triggers an immune response of
a cytokine stormandmacrophage activation.16 In two cohort
studies of Kawasaki-like disease among children the
COVID-19 pandemic, symptoms and clinical findings
included fever, erythema/induration of hands and feet, poly-
morphic rash, laterocervical lymphadenopathy, bulbar non-
exudative conjunctivitis, mucocutaneous involvement,
meningitis, and coronary artery aneurysm.16,17
Ophthalmic Considerations

Conjunctivitis is a reported symptom of COVID-19
infection, and the virus has been identified in ocular se-
cretions.18,19 Additionally, ocular symptoms include epi-
phora, conjunctival congestion, and chemosis, although
they are more common in patients with severe illness.18

Currently the duration and infectivity of positive viral
conjunctiva is unknown. Conjunctival transmission is
not well elucidated yet, but a recent study has shown
COVID-19 in conjunctival swabs.20 No reports of
neonatal conjunctivitis have been reported in infants
with COVID-19, although this may be a concern espe-
cially with vaginal delivery and neonatal exposure to cer-
vicovaginal secretions. Kawasaki disease may present with
conjunctivitis and should be considered an illness that re-
quires urgent treatment.

Given limited data on vertical transmission, it is recom-
mended that all providers, including ophthalmologists who
care for infants from mothers with asymptomatic and
symptomatic COVID-19 infection, assume that the child
of a mother who has tested positive is infected. At a mini-
mum, examination procedure must include wearing of
mask and gloves, with hand washing between patients.
When an infant has known COVID infection, then per-
sonal protective equipment, including gown and face pro-
tection, must be used as much as possible. The indirect
ophthalmocope can be fashioned with plexiglass that hangs
from the scope and protects the examiner’s face. An N95
mask better protects the examiner than does a cloth or pa-
per mask. Retinopathy of prematurity examinations usually
begin at 4 weeks of age, by which point the COVID status
of an infant may be known, If not, assume the infant is
COVID positive. The examiner should wash hands, don
gloves for the examination, then remove gloves after the ex-
amination has been completed and wash again. Avoid
touching the face and clean equipment after each examina-
tion. Older children should be screened before examina-
tion, either in- or outpatient. At a minimum, this would
include taking a history of symptoms (fever, sore throat,
cough, family history of illness, and travel to involved
areas). The child’s temperature should be taken prior to
the visit. Ideally, this can be accomplished for the most
part before the child is brought to the examination. Any
child who could be infected should have his/her examina-
tion deferred if the problem is an elective one.
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