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ARTICLE INFO ABSTRACT

During the early months of the COVID-19 pandemic, infection prevention and control
(IP&C) for women in labor and mothers and newborns during delivery and receiving post-
partum care was quite challenging for staff, patients, and support persons due to a relative
lack of evidence-based practices, high rates of community transmission, and shortages of
personal protective equipment (PPE). We present our IP&C policies and procedures for the
obstetrical population developed from mid-March to mid-May 2020 when New York City
served as the epicenter of the pandemic in the U.S. For patients, we describe screening for
COVID-19, testing for SARS-CoV-2, and clearing patients from COVID-19 precautions. For
staff, we address self-monitoring for symptoms, PPE in different clinical scenarios, and
reducing staff exposures to SARS-CoV-2. For visitors/support persons, we address limiting
them in labor and delivery, the postpartum units, and the NICU to promote staff and
patient safety. We describe management of SARS-CoV-2-positive mothers and their new-
borns in both the well-baby nursery and in the neonatal ICU. Notably, in the well-baby
nursery we do not separate SARS-CoV-2-positive mothers from their newborns, but
emphasize maternal mask use and social distancing by placing newborns in isolates and
asking mothers to remain 6 feet away unless feeding or changing their newborn. We also
encourage direct breastfeeding and do not advocate early bathing. Newborns of SARS-CoV-
2-positive mothers are considered persons under investigation (PUIs) until 14 days of life,
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the duration of the incubation period for SARS-CoV-2. We share two models of community-
based care for PUI neonates. Finally, we provide our strategies for enhancing communica-
tion and education during the early months of the pandemic.

© 2020 Elsevier Inc. All rights reserved.

Introduction

As of this writing, the COVID-19 pandemic is widespread
throughout the United States (U.S.), with New York City (NYC),
where our hospital is located, being the epicenter. In mid-
March 2020, the nursing and physician care teams for mater-
nal care on the obstetric units and newborn infant care in the
Well Baby Nurseries (WBN) and neonatal intensive care units
(NICUs) partnered with the infection prevention and control
(IP&C) teams due to the pressing need to develop specific IP&C
policies and practices for these unique patient populations. At
the start of the pandemic in the U.S., the risk of severe disease
in pregnant women was unknown, but of great concern given
the known vulnerability of this patient population to other
respiratory viral infections'. Other IP&C considerations
focused on in utero, perinatal and postnatal transmission of
SARS-CoV-2 (the viral etiology of COVID-19) to the fetus or to
newborns. An additional concern was the potential risk of an
outbreak of SARS-CoV-2 in the NICU as respiratory outbreaks
are well described in this population. Thus, our interventions
were developed to minimize these risks and protect the safety
of our front-line healthcare teams.

This chapter describes the IP&C policies and practices for
women in labor, during delivery, and postpartum, and for
newborns born to SARS-CoV-2 positive mothers who were
cared for in the WBN, NICU, and after hospital discharge that
were implemented during the early weeks of the first wave of
the COVID-19 pandemic in NYC, i.e., mid-March through the
mid-May. These policies and practices were implemented
across a large multi-campus system with ~20,000 annual
deliveries, including ~2000 deliveries during the first six
weeks of universal testing of women in labor for SARS-CoV-2
was implemented. To create our interim guidance recom-
mendations, we reviewed the recommendations of the Cen-
ters for Disease Control, the World Health Organization, the
American Academy of Pediatrics, and the American College
of Obstetricians and Gynecologists as described in Table 1.
Additionally, the NYS Department of Health issued executive
orders on March 28 and on April 29 that informed our visitor
policies®. Importantly, we reviewed relevant clinical and basic
science reports emerging in the literature to inform our rec-
ommendations using a shared decision making model among
the multidisciplinary team members.

Staff self-monitoring for COVID-19 symptoms

Staff were asked to self-monitor for symptoms consistent with
COVID-19 including subjective fever or measured fever 100.0°
Fahrenheit or higher. The list of compatible COVID-19

symptoms expanded during the first few months of the pan-
demic in the U.S,, i.e., January to April 2020, initially focusing
on lower respiratory tract symptoms (e.g., cough and short-
ness of breath), then including gastrointestinal and systemic
manifestations (e.g., diarrhea, myalgia), and then expanding to
neurologic manifestations (headache and loss of taste or
smell)®. At the time of this writing COVID-19 symptoms
include: subjective or measured fever, cough, shortness of
breath, sore throat, myalgias, diarrhea, headache, chills or
shaking chills, or loss of taste or smell. Staff who developed
symptoms self-isolated at home and were cleared to return to
work by Workforce Health and Safety based on the following
criteria: 1) at least 7 (which increased to 10) days since onset of
symptoms, 2) at least 72 h without fever without use of antipy-
retic medications, and 3) marked improvement in symptoms.

Screening patients for COVID-19 symptoms

Patients and their support persons were screened by nursing
staff for the above symptoms and fever upon arrival to the hos-
pital, upon admission to the L&D unit, upon admission to the
postpartum unit, and every 12 h until discharge. When feasible,
support persons were screened before arrival to the hospital, e.
g., prior to elective cesarian section or induction of labor. Upon
arrival to L&D, patients with symptoms or fever were placed in
a single room with the door closed. Support persons with symp-
toms or fever were asked to leave the facility.

SARS-CoV-2 testing for obstetrical patients

Universal SARS-CoV-2 testing was implemented for all
obstetrical patients being admitted to L&D units starting on
March 22, 2020. This guidance was developed in response to
the identification of several women who initially presented to
L&D without symptoms, but subsequently developed symp-
toms during labor or postpartum’. Additionally, it was recog-
nized that COVID-19 can mimic symptoms observed during
L&D including fever, shortness of breath, and diarrhea, mak-
ing a symptom-based approach unreliable. Furthermore, as
the pandemic progressed, it became clear that transmission
of SARS-CoV-2 could occur from asymptomatic or pre-symp-
tomatic individuals. SARS-CoV-2 testing was done by sending
a nasopharyngeal swab for RT-PCR. The Cepheid RT-PCR
SARS-CoV-2 assay was utilized due to its rapid turnaround
time, i.e., ~90 min. Testing of newborns born to SARS-CoV-2
positive mothers is described below.
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Table 1 - Comparison of recommendations for SARS-CoV-2-positive mothers and newborns.

Organization Recommendations
Date issued
World Health Organization (WHO) Hand hygiene

April 28 2020,”

Wear a facemask

Breastfeed, with good respiratory hygiene
Skin-to-skin

Room-in

Keep surfaces clean

Centers for Disease Control and Prevention (CDC)
April 4, 2020°

Separation of mother and newborn made on case-by-case basis using shared
decision making

If separation and breastfeeding

® Express breast milk

If separation not undertaken:

¢ Use physical barriers, e.g., curtain

If direct breastfeeding, wear facemask and practice hand hygiene

American Academy of Pediatrics (AAP)
April 2, 2020*

Temporary separation of mothers and newborns
If mother chooses to room-in despite recommendations OR if facility cannot

provide newborns a separate area:
¢ Place infants > 6 feet from mother
¢ Use curtain or isolette to facilitate separation
Advocated expressing breast milk
If mother chooses direct breastfeeding, use mask, breast and hand hygiene
Early bathing suggested

American College of Obstetricians and Gynecologists (ACOG)
April 23, 2020"

Consider temporary separation of mothers from their newborns until the
patient’s transmission-based precautions are discontinued.

Decision to separate mothers and newborns should be made on a case-by-case
basis, using shared decision-making between the patient and the clinical

team.

Understanding transmission of SARS-CoV-2 to
inform personal protective equipment

A comparison of the recommended PPE for care of patients
with confirmed or suspected COVID-19 who were not under-
going and who were undergoing aerosol-generating proce-
dures is shown in Table 2. An N95 respirator was required
when caring for patients undergoing aerosol-generating pro-
cedures. However, we do not yet have a complete under-
standing of the relative contributions of different factors
involved in SARS-CoV-2 transmission which help to guide
PPE use as described in Table 3. Furthermore, the optimal use
of PPE in healthcare settings during the COVID-19 pandemic
has also been hindered by PPE supply issues and rapidly

Table 2 - PPE for direct care of patient with suspected or

confirmed COVID-19.

Direct patient care without
aerosol-generating Procedure

¢ Surgical mask or N95
respirator™”

* Gown

® Gloves

¢ Eye protection (goggles or
face shield)

® N95 respirator required®"”

* Gown

e Gloves

¢ Eye protection (goggles or
face shield)

Direct Patient care with aero-
sol-generating procedure

# Protect N95 respirator for reuse or extended use with surgical face mask
or face shield.
® Fit check (user-seal check) prior to each use.

evolving guidance, as described in the following chapter: Per-
sonal Protective Equipment.

A comparison of the characteristics of droplet versus air-
borne transmission is shown in Table 4.'° The primary mode
of transmission of coronaviruses, including SARS-CoV-2, is
large respiratory droplets produced by coughing, sneezing,
singing, and even normal speech.”'® SARS-CoV-2 virus has
been isolated from the naso/oropharynx, sputum, and lower
respiratory tract; most studies demonstrated higher viral
loads in the upper airway compared to the lower respiratory
tract which supports the role of respiratory droplets.’®?!
Thus, surgical facemasks and eye protection, consistent with
Droplet Precautions, are clearly indicated to prevent trans-
mission of SARS-CoV-2 to healthcare workers during care of
patients with COVID-19. Additionally, all staff wore surgical
facemasks once they entered the hospital and throughout
their workday, unless a higher level of PPE was needed to
care for patients as described below.

Airborne transmission of SARS-CoV-2 is thought to occur
during aerosol-generating procedures performed in health-
care settings. An experimental model evaluated the aerosol

Table 3 - Factors involved in transmission of SARS-CoV-

2.

Mode of respiratory transmission”'? — droplet vs airborne

Role of fomites"*?

Survival in environment**?

Viral viability

Viral quantities over course of illness

Role of symptoms in transmission - symptomatic vs asymp-
tomatic vs pre-symptomatic*® '®

13-15
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Table 4 - Comparing droplet and airborne transmission'®.

Characteristics Droplet transmission Airborne Transmission
Size >5um <5um
Distance travel 3—6 feet travel further distances

Susceptible individual route of infection
and eyes

Type of PPE Surgical face mask

Infect mucus membranes of the nose, mouth,

Infect via inhalation to lower respiratory tract®

NO95 respirator that filters 95% of particles

and surface stability of SARS-CoV-1 and SARS-CoV-2; both
viruses remained viable in aerosols for as long as three
hours."* Additionally, the recovery of viral RNA from air and
air vents in a patient room suggested the potential for air-
borne transmission.’> However, at this time, it is unclear if
NO5 respirators offer superior protection to healthcare pro-
viders compared to surgical facemasks during routine hospi-
tal care of SARS-CoV-2 positive patients. Thus, N95
respirators are currently prioritized for care of patients
undergoing aerosol-generating procedures, e.g., aerosolized
medication administration, cardiopulmonary resuscitation,
intubation, bronchoscopy, or endoscopy.

As with other respiratory viruses, transmission of SARS-
CoV-2 could occur by direct contact with the secretions of an
infected person and/or indirect contact with infectious
secretions contaminating environmental surfaces. Both
direct and indirect contact transmission imply that the
hands of a susceptible individual become contaminated
with SARS-CoV-2 and the individual subsequently self-inoc-
ulates their mucus membranes by touching their eyes, nose,
or mouth. In an experimental model using standardized
viral inoculum and conditions, SARS-CoV-2 adhered to mul-
tiple surface types and remained viable for as long as
72 h.**? SARS-CoV-2 viral RNA was recovered from multiple
sites within the hospital room of patient with COVID-19,
although viral viability was not evaluated. Thus, current
evidence also supports the use of gowns and gloves when
caring for SARS-CoV-2 patients.

Staffing

Many strategies were implemented to reduce staff exposures
and PPE use. The number of providers for patients with con-
firmed or suspected COVID-19 was limited to as few individu-
als as possible to care safely for the patient. Core staff, such
as nurses and physicians, also developed strategies to cluster
care to minimize the number of times they entered and
exited the rooms of SARS-CoV-2 positive patients. For exam-
ple, nurses (rather than the nutrition service) brought food
trays to patients at the time of medication administrations or
during vital sign checks. Ancillary care providers, such as
nutrition and social work, interacted with patients via tele-
phone or other remote technology.

On the postpartum unit, nursing assignments were made
based on SARS-CoV-2 status; nurses caring for SARS-CoV-2
positive patients were not assigned to SARS-CoV-2 negative
patients. A designated “COVID-19” attending cared for new-
borns of SARS-CoV-2 positive mothers or an attending exam-
ined these newborns last.

In the NICU, a designated medical team cared for the neo-
nates of SARS-CoV-2-positive mothers. The number of health
care providers entering the NICU was reduced by virtual
interdisciplinary meetings and rounding in a separate room,
with social distancing implemented, as feasible.

Clearing mothers from COVID-19 precautions

As described above, all admitted patients were tested for
SARS-CoV-2. As the pandemic continued, some patients were
SARS-CoV-2 positive prior to admission. Algorithms were
developed to clear such patients from COVID-19 precautions
when hospitalized on L&D and postpartum units that
included both time and test-based criteria as described in
Table 5. SARS-CoV-2 mothers could not visit the NICU until
cleared by IP&C. Similarly, prior to discontinuing transmis-
sion precautions, all cases were discussed with I[P&C.

Visitor guidelines for L&D and for postpartum
units

Starting March 28, one consistent, asymptomatic support
person was permitted for each pregnant woman admitted for
anticipated delivery in labor, scheduled cesarean section, or
induction of labor. Starting April 29th, one consistent asymp-
tomatic support person and/or one asymptomatic trained
doula was permitted for each pregnant woman admitted for
anticipated delivery in labor, scheduled cesarean section, or
induction of labor. Support persons could not have been diag-
nosed with COVID-19 within the past 14 days. All support per-
sons were screened for symptoms and fever every 12 h and if
symptoms developed they were asked to leave, but could be
replaced by another support person.

Upon entry to the hospital, patients and their accompa-
nying asymptomatic support person were provided surgical
face masks which they wore continually throughout the hos-
pital and in the patients’ room. Support persons had to
remain in the patients’ rooms and were provided guest food
trays to facilitate this. Hand hygiene was emphasized. Sup-
port persons of SARS-CoV-2 patients also wore a gown and
gloves while in the patient’s room.

Transporting COVID-19-positive mothers and
their newborns

At least two healthcare personnel (HCP) transported patients.
All newborns born to SARS-CoV-2 mothers were transported
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Table 5 - Postpartum room placement and isolation precautions for mother-newborn dyads based on SARS-CoV-2 test

results.

Maternal SARS-CoV-2 results

Room placement and transmission precautions®

Asymptomatic mother SARS-CoV-2 positive more than 6 weeks
prior to delivery, SARS-CoV-2 negative at delivery

Asymptomatic mother SARS-CoV-2 positive between 14 days and 6
weeks prior to delivery, SARS-CoV-2 negative at delivery

Asymptomatic or symptomatic mother SARS-CoV-2 positive less
than 14 days prior to delivery, with negative or positive SARS-CoV-
2 test at delivery

Asymptomatic or symptomatic mother SARS-CoV-2 positive or
indeterminate at delivery

Asymptomatic mother SARS-CoV-2 negative at delivery plus no his-
tory of previous positive test within past 6 weeks

® Mother and newborn in single room on Contact and Droplet Pre-
cautions

e Newborn tested at 24 HOL for SARS-CoV-2

¢ If newborn SARS-CoV-2 is negative at 24 HOL, newborn no longer
PUI

¢ Discontinue Contact and Droplet Precautions for mother and
newborn

® Mother and newborn in single room on Contact and Droplet Pre-
cautions

e Newborn tested at 24 HOL for SARS-CoV-2

® Mother retested 24 h after the first SARS-CoV-2 negative test

o If mother SARS-CoV-2 negative on both tests and newborn SARS-
CoV-2 negative at 24 HOL, newborn no longer PUI

¢ Discontinue Contact and Droplet Precautions for mother and
newborn

® Mother and newborn in single room on Contact and Droplet Pre-
cautions throughout hospitalization

¢ Newborn tested at 24 HOL for SARS-CoV-2

o At discharge, mother provided SARS-CoV-2 Discharge Instructions
for Postpartum Patients

e Mother and newborn in a single room on Contact and Droplet Pre-
cautions throughout hospitalization

e Newborn tested at 24 HOL for SARS-CoV-2

e At discharge, mother provided SARS-CoV-2 Discharge Instructions
for Postpartum Patients

® Mother can be cohorted in semi-private room with another COVID-
19-negative mother

¢ Standard precautions for mother and newborn

¢ Newborns should preferentially room in

e Privacy curtain pulled closed throughout hospital stay

o If mother or infant develop symptoms, place mother and newborn
on Contact and Droplet Precautions and retest for SARS-CoV-2

@ Abbreviations used in Table. HOL — hours of life, PUI — person under investigation.

in isolettes. The person moving the patient wore an isolation
gown, gloves, eye protection, and a surgical mask. Another
person “the sweeper” wore a surgical mask and eye protec-
tion and interacted with the environment, cleared the hall-
ways, and pushed elevator buttons. This individual kept a
distance of at least six feet from the patient. Optimal routes
were chosen to minimize potential exposures to other staff,
patients, and visitors.

Cohorting patients on postpartum units

The infection prevention and control recommendations for
postpartum units are described in Table 6. Women with
known or suspected COVID-19 were preferentially placed
in negative pressure rooms, as available. When negative
pressure rooms were unavailable, patients were placed in
single rooms on droplet and contact precautions and the
door was kept closed. The rooms of patients with known
or suspected COVID-19 were cohorted into separate
“sections” on the postpartum units. When available, SARS-
CoV-2 negative patients were placed on a separate post-
partum unit.

Obstetrical care

No changes in obstetrical care were routinely implemented
for SARS-CoV-2 positive mothers, including most with severe
COVID-19 illness. This included no changes in the standard
indications for cesarean delivery, which have been advocated
in other countries?” . Given the time needed to don PPE, simu-
lated drills of time sensitive emergencies on L&D were per-
formed so staff could practice appropriate donning, doffing,
and the best transport procedures to the operating room. Fur-
thermore, to reduce the risk of transmission of SARS-CoV-2
during hospitalization, SARS-CoV-2 negative mothers and
their well newborns were discharged, on average, one day
earlier than patients were discharged prior to the COVID-19
pandemic. If mother and baby were deemed medically stable
and socially cleared, on average, mothers with vaginal deliv-
eries were discharged on postpartum day 1 and mothers with
cesarean deliveries on postoperative day 2.

Managing newborns in the well baby nursery

Infants born to SARS-CoV-2-positive mothers or infants
whose mother’s test was pending, were considered persons
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Table 6 — Infection prevention and control recommendations for postpartum units.

IP&C Strategy

SARS-CoV-2 positive Mother

SARS-CoV-2 negative Mother

Isolation precautions

Contact and Droplet Precautions

Standard Precautions

Airborne if aerosol-generating procedure

performed
Room type
available
Mother PPE

Social distancing between mother and
newborn

unless feeding

Breastfeeding

Single room, negative pressure room if

Mask throughout hospital stay, including
within patient room

Infant in isolette unless feeding NA
Infant and mother at least 6 feet apart

Encouraged direct breastfeeding
In addition to mask, and hand and breast
hygiene prior to breastfeeding

Semi-private if single rooms unavailable

Mask throughout hospital stay, including
within patient room

Encouraged direct breastfeeding
Hand hygiene and breast hygiene prior to
breastfeeding

If mother prefers, can express breast milk
and clean breast pump and components
between pumping sessions

Bathing
preference

As per usual WBN practices and parental

As per usual WBN practices and parental
preference

under investigation (PUIs). While the risk of in utero transmis-
sion appears to be very low," the risk of perinatal and postna-
tal transmission is feasible due to contact with maternal
secretions and excretions. These factors coupled with high
numbers of SARS-CoV-2 positive mothers and the lack of
alternative space to sequester PUI infants informed our IP&C
strategies for the postpartum units and WBNs. Rooming in
for well newborns and mothers able to care for the newborn
was based on shared decision making and became nearly uni-
versal among SARS-CoV-2 negative and SARS-CoV-2 positive
patients. SARS-CoV-2 positive mothers practiced social dis-
tancing from their newborns; newborns were remained in
isolettes unless feeding. Isolettes were placed at least six feet
from their mothers’ beds and mothers wore facemasks. Only
newborns whose mothers were unable to care for them or
newborns who required nursery care were placed in the PUI
nursery separated from other newborns; remote monitoring
capabilities were put in place that allowed staff to hear and
see these newborns while decreasing staff exposures and PPE
use. A detailed description of outcomes in newborn infants
born to SARS-CoV-2 positive mothers is found in the chapter:
Review of Neonatal Outcomes during the COVID-19 Pandemic.

Testing newborns for SARS-CoV-2

Since infants born to SARS-CoV-2 mothers were PUIs, they
required testing for SARS-CoV-2 to resolve their status.
Thus, all infants in the WBN or in the NICU born to SARS-
CoV-2 positive mothers had an NP swab specimen for
SARS-CoV-2 obtained at 24 h of age to assess in utero
transmission, regardless of when in pregnancy a mother
was diagnosed with COVID-19>* NP swabs were preferred
to oropharyngeal swabs due to increased sensitivity of NP
swabs as per the Roche cobas® RT-PCR assay, but oropha-
ryngeal swabs were occasionally obtained for premature
infants. The turnaround time for this assay was ~8 h, but
well newborns could be discharged home prior to available
test results.

Follow-up testing was recommended until day of life 14
because of the concern for perinatal transmission of SARS-
CoV-2 and because the SARS-CoV-2 incubation period can be
as long as 14 days (range, 2—14 days, mean 45 days)™>°. Given
our concern not only for vertical transmission, but also for
perinatal transmission, we decided on a strategy in which
testing was done at 24 h of life and the baby was treated as a
PUI for the full 14-day incubation period. Repeat testing was
performed on a case-by-case basis due to limited testing
capacity (particularly during the early weeks of the pan-
demic), parental preference, and the development of symp-
toms consistent with COVID-19. Different scenarios for
potential management of newborns after discharge are
shown in Table 7. After discharge from the WBN, if infants
were evaluated in healthcare settings during the first 14 days
of life (DOL), they were placed on contact and droplet precau-
tions as described below.

Managing newborns in the neonatal intensive
care unit

Room placement and transmission precautions

Newborns born to SARS-CoV-2 positive mothers who
required admission to the NICU, on the basis of standard
medical indications for neonatal intensive care, were
placed in isolettes on Contact and droplet precautions
until day of life 14, presuming their initial SARS-CoV-2
tests were negative. These newborns were preferentially
admitted to negative pressure rooms, as available. Those
requiring aerosol-generating procedures, such as nasal
CPAP, intubation, or open-line suctioning, were placed on
airborne precautions in addition to droplet and contact
precautions. When negative pressure rooms were unavail-
able, neonates born to SARS-CoV-2 positive mothers who
did not require aerosol-generating procedures were
cohorted in isolettes at least six feet apart in the NICU
after consultation with IP&C.
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Table 7 - Follow-up SARS-CoV-2 testing and person under investigation clearance for infants born to SARS-CoV-2 posi-

tive mothers.

SARS-CoV-2 at24 h of life Symptomatic within 14 days of birth  Follow-up and Testing

Negative NO PUI status cleared at DOL14 days. Repeat testing performed on a case-by-
case basis according to local testing resources, e.g., ~ DOL5 and DOL14

- In NICU: assess symptoms as per usual care. Perform repeat testing if con-
cern symptoms due to COVID-19

- In Clinic: assess symptoms as per usual. Perform repeat testing, according
to testing resources

- In Emergency Department: alert ED that infant is PUI so transmission pre-
cautions can be implemented and testing performed

Repeat testing and duration of transmission precautions determined on a
case-by-case basis according to testing resources, e.g., DOL14, and in con-
sultation with infection prevention and control

- In NICU: assess symptoms as per usual care. Perform repeat testing if con-
cern symptoms due to COVID-19

- In Clinic: assess symptoms as per usual. Perform repeat testing, according
to testing resources

- In Emergency Department: alert ED that infant is PUI so transmission pre-
cautions can be implemented and repeat testing performed.

Discontinue of transmission precautions on a case-by-case basis, in consul-
tation with infection prevention and control

Negative YES

Positive NO

Positive YES

Visitors to the NICU

One designated parent or guardian was permitted for each
newborn (multiple gestations were only permitted one parent
or guardian) and wore a mask, gown and gloves while at their
newborn’s beside. This individual could not have been diag-
nosed with COVID-19 within the past 14 days. If they had pre-
viously been SARS-CoV-2 positive or had symptoms
consistent with COVID-19, they could visit if at least 14 days
had passed since onset of symptoms or at least 14 days had
passed since the date of their positive test, if they were afe-
brile for at least 72 h without antipyretic medications, and
their symptoms had resolved (if previously symptomatic). As
described above, parents/ visitors were screened for symp-
toms and fever upon entry to the hospital, prior to entering
the NICU, and every 12 h. If they became ill or experienced a
personal issue, the designated parent or guardian could be
replaced.

Breastfeeding

Initial studies did not detect SARS-CoV-2 virus in breast milk,
although a recent case report described recovery of viral RNA
from breast milk?® To date, no transmission of SARS-CoV-2
from breast milk has been described. Risks and benefits of
breastfeeding were discussed with SARS-CoV-2 positive
mothers who were considering breastfeeding; breastfeeding
was encouraged based on the strong evidence of benefit and
lack of evidence for harm. Those who desired to breastfeed
directly wore a mask and performed hand hygiene and breast
hygiene with soap and water prior to breastfeeding. Alterna-
tively, mothers who preferred to express breast milk, did so
after performing appropriate breast and hand hygiene. Moth-
ers or designated asymptomatic support persons could feed
the breast milk to the infant. The breast pump and compo-
nents were cleaned between pumping sessions as per

hospital protocol. For neonates admitted to the NICU, moth-
ers were encouraged to express milk and expressed milk was
fed to the neonate as available. Donor milk was available for
mothers who could not breastfeed because they were receiv-
ing investigational antiviral therapy for COVID-19.

Bathing newborns

Early bathing of newborns born to SARS-CoV-2 positive moth-
ers has been advocated by some professional organizations to
reduce the risk of SARS-CoV-2 transmission from maternal
secretions or excretions during delivery (Table 1). Therefore,
early bathing was briefly implemented between March 27
and April 6, 2020. However, early bathing was discontinued
on April 6, 2020 due to 1) the lack of evidence for perinatal
SARS-CoV-2 transmission to newborns in our hospital and in
the literature, 2) the observation that the majority of infected
newborns reported in the literature had been born by cesar-
ean section,” and 3) strong evidence for the benefits of
delayed bathing for newborns.

COVID-19 newborn follow up clinic

Given limited testing capacity and concern not only for verti-
cal transmission,”* ?® but also fpr perinatal transmission, we
decided on a strategy in which testing was done at 24 h of life
and the baby was treated as a PUI for the full 14-day incuba-
tion period as described above. Newborns born to SARS-CoV-
2 positive mothers discharged from the WBN or NICU were
closely followed for the first two to four weeks of life.

We describe two models of post-discharge care. At one site,
for infants with community pediatricians, the WBN attending
confirmed their ability to accommodate PUIs. If families did
not have medical homes able to see PUIs, they were offered
follow-up in a COVID-19 Nursery Follow-up Clinic established
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at the Children’s Hospital on March 23, 2020. This clinic pro-
vided care from hospital discharge during the first 14 days of
life. The COVID-19 Nursery Follow-up Clinic was in a separate
location from the existing Newborn Clinic to minimize inad-
vertent exposure of patients in our primary care site to SARS-
CoV-2. Because SARS-CoV-2 positive mothers were still on
home isolation during their newborns’ first week of life, a tel-
ehealth visit with mothers was conducted one day prior to
the in-person visit. An asymptomatic caregiver wearing a
mask brought the newborn to the brief in-person well-child
care visit during which the newborn was placed on contact
and droplet precautions and SARS-CoV-2 testing for the new-
born was offered to the families. To minimize possible expo-
sure of the newborn, caregiver and staff to SARS-CoV-2,
appointment times were spaced to allow only one patient to
be seen in the clinic at a time.

At another site, discharged newborns were followed up in-
person and offered repeat testing at 5—7 days and 14 days of
life, followed by a video visit at 1 month of life. These visits
were used as an opportunity to assess the infants for con-
cerning symptoms or signs and to reinforce infection control
recommendations for the infants, parents, and other house-
hold members.

Communication and education

As case counts increased and as new information became
available, IP&C continually issued new guidance recommen-
dations that were posted on the hospital’s infonet. Frequent
and clear communications were needed with leadership and
front-line staff to address concerns and questions. The OB,
WBN, and NICU teams had conference calls once or twice
each week to discuss new guidance recommendations, new
information, and to review our data. Videos for PPE donning
and doffing, infographics for PPE recommendations, written
guidance, memos, and small group huddles were imple-
mented to facilitate staff understanding of PPE use. Visitor
policies, postpartum discharge instructions for SARS-CoV-2
women, and letters for obstetrical patients were available on
the infonet in multiple languages that described the COVID-
19 precautions and visitor policies. We also established a
Pediatric COVID-19 clinical service.

Summary and conclusions

Thus far, it does not appear that pregnant women in the U.S.
are at increased risk of severe disease compared with the
general population. Additionally, the risk of in utero transmis-
sion of SARS-CoV-2 appears to be low and affected newborns
have generally been well as described in the chapter Review of
Neonatal Outcomes during the COVID-19 Pandemic. Currently,
these observations support implementation of the IP&C prac-
tices described above which included universal testing of
women in labor, social distancing of SARS-CoV-2 mothers
and newborns, but due to the well described benefits of
breastfeeding”, allowing direct breastfeeding with careful
hand hygiene and mask-wearing. However, it is crucial to col-
lect additional maternal and neonatal outcome data,

including long-term outcomes. Given the ongoing burden of
the COVID-19 pandemic, optimizing evidence-based IP&C
practices, including PPE use and implementation of appropri-
ate transmission precautions, remain crucial to prevent
transmission of SARS-CoV-2 to healthcare workers or
patients. It is likely that as more data become available, IP&C
practices will continue to be refined.
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