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Abstract

This white paper provides clinicians and hospital leaders with practical guidance on the prevention and control of viral respiratory infections
in the neonatal intensive care unit (NICU). This document serves as a companion to Centers for Disease Control and Prevention Healthcare
Infection Control Practices Advisory Committee (HICPAC)’s “Prophylaxis and Screening for Prevention of Viral Respiratory Infections in
Neonatal Intensive Care Unit Patients: A Systematic Review.” It provides practical, expert opinion and/or evidence-based answers to
frequently asked questions about viral respiratory detection and prevention in the NICU. It was developed by a writing panel of pediatric and
pathogen-specific experts who collaborated withmembers of theHICPAC systematic reviewwriting panel and the SHEAPediatric Leadership
Council to identify questions that should be addressed. The document has been endorsed by SHEA, the American Hospital Association
(AHA), The Joint Commission, the Pediatric Infectious Diseases Society (PIDS), the Association for Professionals in Infection Control and
Epidemiology (APIC), the Infectious Diseases Society of America (IDSA), and the National Association of Neonatal Nurses (NANN).

(Received 18 May 2023; accepted 23 May 2023; electronically published 25 October 2023)

Viral respiratory infections (VRIs) are an important cause of
morbidity and mortality among critically ill infants in the neonatal
intensive care unit (NICU) (see Table 1 for abbreviations). The
incidence of VRI varies across NICU settings, ranging from 1% to
8% in retrospective analyses of symptomatic patients.1,2 This figure
is likely underestimated; most NICUs do not routinely test for
respiratory viruses among infants presenting with compatible
symptoms. Prospective surveillance has revealed unrecognized
VRI in >50% of infants at some point during their course of birth
hospitalization, with evidence of seasonality.3

Infants may be infected with viral respiratory pathogens in the
NICU setting from infected staff or visitors through the air or via
contact with contaminated hands or shared patient equipment.4

Transmission of respiratory pathogens in the NICU is influenced
by several factors, including the structural design of the unit and
human behaviors. It is important for healthcare personnel (HCP)
to consider healthcare-associated VRI (HA-VRI) for infants
who develop signs of infection during their hospitalization and
to investigate for a source and/or lapse in infection prevention
practices.

Clinical manifestations of VRI can range from asymptomatic
or mild upper-respiratory-tract illness to viral pneumonia,

bronchiolitis, respiratory failure requiring mechanical ventilation,
sepsis-like syndrome, and rarely, meningitis or encephalitis, with
varying morbidity and mortality related to the infant’s gestational
age and underlying medical fragility.5,6 Infants are relatively
immunocompromised compared to older children and adults and
are ineligible for vaccines against respiratory viruses. Thus, we
must invest in infection prevention measures that offset trans-
mission in the NICU setting.

This White Paper provides clinicians and hospital leaders with
practical guidance on the prevention and control of VRI in the
NICU. The term “infants” is used throughout instead of “neonates”
because patients in the NICU may be beyond 28 days of age. The
breadth of measures includes elimination strategies such as visitor
restrictions and screening staff and caregivers for the presence of
signs or symptoms; engineering controls including ventilation,
masking for source control, distancing between patients, and
controlled workflows to reduce foot traffic in the unit; admin-
istrative controls including policies and procedures for screening,
sick leave, and isolation management; and availability of personal
protective equipment (PPE) to care for patients under routine
practices and additional precautions. Although many of the
recommendations reflect standard principles of HA-VRI preven-
tion, they are also relevant for infants with VRI admitted to an
NICU from the community.

Although the COVID-19 pandemic has significantly affected
infection prevention and control practices in the NICU, pandemic-
related measures are outside the scope of this document, which
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does not discuss prevention of infections due to SARS-CoV-2.
In addition, this White Paper does not address topics already
covered sufficiently in other references, such as infection-specific
prevention and control guidance for neonatal populations
available in the American Academy of Pediatrics Red Book: 2021
Report of the Committee on Infectious Diseases.7

Intended use

The Society for Healthcare Epidemiology of America (SHEA)
intends for this document to serve as a companion to the Centers
for Disease Control and Prevention Healthcare Infection Control
Practices Advisory Committee (HICPAC) “Prophylaxis and
Screening for Prevention of Viral Respiratory Infections in
Neonatal Intensive Care Unit Patients: A Systematic Review”8

and to provide practical, expert opinion and/or evidence-based
answers to frequently asked questions about viral respiratory
detection and prevention in the NICU. The published literature does
not contain sufficient high-quality studies to meet Grading of
Recommendations Assessment, Development and Evaluation stan-
dards; therefore, they were not included in the HICPAC guideline.9

No guideline, expert guidance, or policy paper can anticipate all
situations. This document is meant to serve as an adjunct to
individual judgment by qualified professionals. In general, these
recommendations apply to nonoutbreak settings. HCP may
implement additional measures during an outbreak or other special
clinical scenarios. Further details and references are included in the
HICPAC “Prophylaxis and Screening for Prevention of Viral
Respiratory Infections in Neonatal Intensive Care Unit Patients:
A Systematic Review.”8

Methods

This document was developed by a writing panel of pediatric and
pathogen-specific experts who collaborated with members of the
HICPAC systematic review writing panel and the SHEA Pediatric

Leadership Council to identify questions that should be addressed.
Unlike the SHEA expert guidance format, this document is not
based on a systematic literature search. Instead, for the selected
topic, the authors provide practical approaches in question-and-
answer format based on expert opinion and consensus within the
context of the HICPAC systematic review.

The SHEA Guidelines Committee, the SHEA Publications
Committee, the SHEA Board of Trustees, and the NICU Advisory
Panel (see Authors section) reviewed this document. The
document has been endorsed by the SHEA, the American
Hospital Association (AHA), The Joint Commission, the
Pediatric Infectious Diseases Society (PIDS), the Association
for Professionals in Infection Control and Epidemiology
(APIC), the Infectious Diseases Society of America (IDSA),
and the National Association of Neonatal Nurses (NANN).

Authors

The authors are current and past members of the SHEAGuidelines
Committee and the SHEA Pediatric Leadership Council, who serve
as volunteers. Ms. Berg served as the representative from APIC. All
authors have experience in the development of policies pertaining
to pediatric infection prevention and either serve presently or
served in the past at their respective institutions to develop policies.

The NICU Advisory Panel, which provided oversight and
review of the document, is composed of representatives from
SHEA, the American Academy of Pediatrics (AAP), AHA, APIC,
IDSA, NANN, PIDS, The Joint Commission, and the Vermont
Oxford Network.

Practical approaches: Questions and answers

(See Table 2 for a summary of questions and recommendations.)

Question 1: How is a HA-VRI defined in the NICU?

Recommendation: A VRI may be designated as healthcare-
associated when a patient has clinically significant signs (eg, apnea,
rhinorrhea, pneumonia, sepsis-like syndrome, increased respira-
tory support), a positive viral respiratory test, and has been
hospitalized for longer than the known incubation period for that
organism.

Rationale: A practical definition of a HA-VRI takes into
consideration the incubation period (the time from exposure to
symptom onset) of the specific respiratory virus. Organizations
should create a standardized approach for surveillance to track
VRIs that may have been acquired in the healthcare setting.
Among infants who have been hospitalized since birth, all VRIs
should be considered healthcare acquired. In these cases, it may be
useful to consider the incubation period of the specific virus to
understand where the patient was most likely exposed, particularly
if the infant has been transferred between facilities or units
(Table 3).

For example, the incubation period for RSV is 2–8 days. If a
patient develops RSV on day 10 of hospitalization, the infection
should be considered healthcare acquired because the patient was
exposed to RSV (through healthcare personnel, caregivers, or
contaminated shared patient equipment) during that hospitali-
zation. But if a patient develops RSV on day 5 of hospitalization,
exposure may have occurred prior to or during admission and
should be considered indeterminant. For patients not admitted
since birth, RSV infection that develops on day 1 or 2 of admission

Table 1. Abbreviations

AAP American Academy of Pediatrics

AHA American Hospital Association

APIC Association for Professionals in Infection Control and
Epidemiology

CDC Centers for Disease Control and Prevention

HAI Healthcare-associated infection

HA-VRI Healthcare-associated viral respiratory infection

HCP Healthcare personnel

HICPAC Healthcare Infection Control Practices Advisory Committee (CDC)

IDSA Infectious Diseases Society of America

IFU Instructions for use

NANN National Association of Neonatal Nurses

NICU Neonatal intensive care unit

PIDS Pediatric Infectious Diseases Society

PPE Personal protective equipment

RSV Respiratory syncytial virus

SHEA Society for Healthcare Epidemiology of America

VRI Viral respiratory infection
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Table 2. Questions and Recommendations

Question Recommendation

1. How is a healthcare-associated viral
respiratory infection (HA-VRI) defined
in the NICU?

A VRI may be designated as healthcare-associated when a patient has clinically significant signs (such as apnea,
rhinorrhea, pneumonia, sepsis-like syndrome, increased respiratory support), a positive viral respiratory test,
and has been hospitalized for longer than the known incubation period for that organism.

2. When should HCP test for VRIs? Individual patients based on clinical signs, index of suspicion
• Test for VRI in infants who present with signs that could be consistent with infection, including apnea,
bradycardia, fever, and poor feeding,12 and respiratory findings, including congestion, cough, tachypnea, and
respiratory failure.13

After exposure to caregiver or visitor
• Isolating or testing asymptomatic infants exposed to respiratory viruses from caregivers or visitors is not
routinely recommended, but oseltamivir prophylaxis for the infant could be considered after known influenza
exposure.14

Outbreak setting or possible in-hospital transmission (patient or HCP)
• Active screening of asymptomatic infants may be considered to understand the extent of an outbreak and to
monitor the impact of infection control interventions.

To document resolution of infection
• In general, HCP should continue precautions for patients for at least the duration of illness. In patients
without respiratory concerns and in the context of ongoing exposure concerns, HCP may consider a strategy of
repeated molecular testing and continued isolation until testing is negative.

3. How can HA-VRIs in the NICU be
prevented?

A bundled approach, including hand hygiene, visitor screening, staff illness and vaccination policies, proper
isolation precautions and PPE, and environmental cleanliness, is recommended to prevent HA-VRIs in the NICU.
Hand hygiene
• The NICU actively should incorporate pre-existing hand hygiene programs. In addition to performing
observations with in-the-moment feedback provided to staff, metrics on hand hygiene compliance should be
available to the unit and hospital. Engagement and education of caregivers and families are important
components of HAI prevention.

Caregiver and visitor screening practices
• Hospitals should implement caregiver and visitor screening practices that are sustainable for the resources
available to their specific institution (see question 7). When a caregiver is sick, unit leadership should clearly
communicate the hospital’s infection prevention and control guidelines for when the caregiver can return to
the unit.

Staff illness procedures
• Robust and nonpunitive sick leave policies for staff are helpful in discouraging presenteeism (working despite
personal illness). Refreshers on illness procedures should be considered annually and when increased
transmission is noted in the unit and/or the community.

Vaccination and postexposure chemoprophylaxis
• Vaccination of HCP and caregivers against influenza and compliance with the facility’s seasonal vaccine
policies are strongly recommended to prevent healthcare transmission of viral respiratory pathogens to
infants, who are ineligible under age 6 months for the influenza vaccine and other vaccines to prevent VRI.

• In the context of outbreak control, antiviral chemoprophylaxis against influenza with oseltamivir may be
recommended for all asymptomatic patients on the unit and to immune-susceptible HCP following a risk
assessment.

• Palivizumab should not be used as part of RSV outbreak management to prevent further transmission within
the unit.29

Isolation precautions and personal protective equipment (PPE)
• Patients should be placed on appropriate isolation precautions when first symptomatic, regardless of whether
testing is sent.

• Appropriate PPE should be worn for all patients on isolation precautions, donned and doffed in appropriate
order.

• There should be clear documentation of appropriate transmission-based precautions immediately placed in
the patient’s chart, and clear signage should be placed at entry to the patient’s room or bed space.

• If resources allow, units may consider audits on donning and doffing of PPE and appropriate isolation
procedures with in-the-moment feedback and unit metrics on appropriate isolation precautions available for
comparison.

Environmental cleanliness
• All shared patient equipment should be cleaned after use and stored in designated clean utility areas.
• At least once daily cleaning of high-touch surfaces using an appropriate surface disinfectant approved by the
country’s regulatory authority (eg, in the United States, the EPA) and consistent with hospital policy.

• Inpatient rooms should be kept clutter-free with support and education provided to families on the
importance of their role in HAI prevention.

• Ideally, families should keep bedside tables and windowsills clear. They should aim to keep personal items to
a minimum, with no more than a 1-week supply of belongings, and place personal items in drawers where
available.

• Some NICUs have a set day-cleaning process (eg, every 14 days) to ensure ongoing decluttering and deep
cleaning.

4. What is the optimal distance between
patients for isolation when not in a
private room?

Infants in the NICU who require respiratory isolation should be allocated as much space as is feasible, taking
into consideration the physical layout of the NICU, patient census, and staffing level.
• One meter (3 feet) between infants should be an absolute minimum.
• The approach to distancing is not affected by the type of bed (crib, warmer, or isolette).

(Continued)
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can be considered community acquired because the exposure likely
occurred prior to the patient’s admission.

Ill caregivers and visitors in the healthcare setting may be the
source of infection in the infant. Recommendations to reduce
transmission risk from caregivers and visitors are described in
question 7.

Question 2: When should HCP test for VRIs?

In theory, early detection of HA-VRI would allow for prompt
patient isolation and decrease risk of transmission in the NICU;
however, weekly active surveillance with molecular testing for
respiratory viruses does not appear to identify infants with
HA-VRI sooner than testing either when signs develop5,10 or as a
standard component of sepsis work-ups.2,11

Individual patients based on clinical signs, index of suspicion

Recommendation: Test for VRI in infants who present with signs
that could be consistent with infection, including apnea,
bradycardia, fever, and poor feeding,12 and respiratory findings,
including congestion, cough, tachypnea, and respiratory failure.13

Rationale: Rates of HA-VRI positivity in infants undergoing
evaluation for suspected late-onset sepsis are up to 8%.2,11

Although there is no direct treatment for HA-VRIs other than
influenza, identification of a viral cause of the clinical presentation
may decrease unnecessary antibiotic treatment for the patient and
protect other patients in the NICU by prompt isolation of the
index case.

After exposure to caregiver or visitor

Recommendation: Isolating or testing asymptomatic infants
exposed to respiratory viruses from caregivers or visitors is not
routinely recommended, but oseltamivir prophylaxis for the infant
could be considered after known influenza exposure.14

Outbreak setting or possible in-hospital transmission
(patient or HCP)

Recommendation: Active screening of asymptomatic infants may
be considered to understand the extent of an outbreak and to
monitor the impact of infection control interventions.

To document resolution of infection

Recommendation: In general, HCP should continue precautions
for patients for at least the duration of illness. In patients without
respiratory concerns and in the context of ongoing exposure
concerns, HCP may consider a strategy of repeated molecular
testing and continued isolation until testing is negative.

Rationale: Viral respiratory shedding in infants can be
prolonged, and molecular tests can remain positive for weeks
despite the absence of infectious virus.15–17

Question 3: How can HA-VRIs in the NICU be prevented?

Recommendation: A bundled approach, including hand hygiene,
visitor screening, staff illness and vaccination policies, proper
isolation precautions and PPE, and environmental cleanliness, is
recommended to prevent HA-VRIs in the NICU.

Rationale: As defined by the Institute for Healthcare
Improvement, a bundle is a group of best practices that individually
may improve care but, when applied together, clearly result in
substantially greater improvement.18 HCP should receive education
on the rationale behind each individual bundle element, with
consideration of an open display of bundle element compliance and
healthcare-associated infection (HAI) rates available for review by
unit. For the prevention of HA-VRIs in the NICU, implementation
of the following bundle elements can be considered.19

Hand hygiene

Recommendation: The NICU actively should incorporate pre-
existing hand hygiene programs. In addition to performing

Table 2. (Continued )

Question Recommendation

5. How long should NICU patients with
VRIs be isolated?

If respiratory signs were present at the time of VRI diagnosis, precautions should be continued for at least the
duration of illness.
• In the context of an ongoing exposure concern and in the absence of respiratory signs, HCP may consider
repeat molecular testing and additional precautions until repeat testing is negative.

• Precautions may be discontinued if clinical signs are attributable to a noninfectious etiology and respiratory
viral testing is negative.

• The duration of isolation following asymptomatic detection of respiratory viral pathogens is unclear; testing of
asymptomatic infants should be discouraged outside of the outbreak setting (see question 2).

6. In NICUs with “open bay” or “pod”
layouts, what factors should be
considered when determining a
possible exposure to a patient with a
VRI?

• From the infection prevention perspective, private rooms may create greater physical space between patients,
visitors, and HCP, potentially decreasing pathogen exposure risk, and may also decrease the use of
multipatient equipment, further reducing risk.

• In units with open bay or pod layouts, it is particularly important to review the standard operating procedures
and policies (or instructions for use, IFUs) related to cleaning and disinfection of shared patient equipment. All
units with concerns of intrafacility spread should, at a minimum, focus on systematically assessing and
improving infection prevention practices among all staff.

7. What are the best methods to screen
for caregivers and visitors with
respiratory illness, and are there
reasonable age restrictions?

• A combination of procedures should be considered to minimize patients’ exposure to community-acquired
pathogens.
• At a minimum, these procedures should include symptom-based screening.
• Additional measures, such as age-related visitor restriction, education of visitors on local prevention practices,
and/or limitation of movement within the NICU may be indicated during periods of high community
transmission as defined by public health authorities and as part of outbreak management.
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observations with in-the-moment feedback provided to staff,
metrics on hand hygiene compliance should be available to the unit
and hospital. Engagement and education of caregivers and families
are important components of HAI prevention.

Rationale: Improvement in appropriate hand hygiene practices
of visitors can significantly decrease HA-VRIs in the NICU. In one
study, an increase in hand hygiene compliance from 27% to 85%
resulted in a subsequent reduction in overall viral HAIs from 0.67
to 0.23 per 1,000 patient days.20 Such education can be considered
on admission in addition to periods of vulnerability including unit
clusters, outbreaks, and/or increased transmission of viral
respiratory pathogens within the community. Practices that are
essential for preventing HAIs in infants through hand hygiene
have been reviewed elsewhere.21

Caregiver and visitor screening practices

Recommendation: Hospitals should implement caregiver and
visitor screening practices that are sustainable for the resources
available to their specific institution (see question 7). When a
caregiver is sick, NICU leadership should clearly communicate the
hospital’s infection prevention and control guidelines for when the
caregiver can return to the unit.

Rationale: Given the previously described risk of trans-
mission,22 sick and/or symptomatic visitors should be restricted
from the NICU, and a process should exist for both requesting
them to leave and ensuring reunification when safe to do so (as
outlined in question 7). We recommend additional caregiver and
visitor limitations during times of increased transmission risk in
the unit, including but not limited to viral respiratory season or
times of high viral respiratory activity within the community, and
unit clusters and/or outbreaks.

Staff illness procedures

Recommendation: Robust and nonpunitive sick leave policies for
staff are helpful in discouraging presenteeism (working despite

personal illness). Refreshers on illness procedures should be
considered annually and when increased transmission is noted in
the unit and/or the community.

Rationale: NICU leadership should communicate to unit staff
the hospital’s occupational health guidelines for when an ill HCP
may return to work. Presenteeism (working despite personal
illness) is a known contributor to respiratory viral transmission in
healthcare settings, yet it is well described among HCP.23–27

Presenteeism is caused by a combination of systems-based and
complex sociocultural factors, including financial and/or job
security, job discipline, social status within an organization,
staffing levels, and access to or availability of sick-leave
procedures.23,24 Given well-described risks posed by presenteeism
and its reduction noted by paid sick leave, such policies should be
universally accessible to staff.

Vaccination and postexposure chemoprophylaxis

Recommendations:

• Vaccination of HCP and caregivers against influenza and
compliance with the facility’s seasonal vaccine policies are
strongly recommended to prevent healthcare transmission of
viral respiratory pathogens to infants, who are ineligible under
age 6 months for the influenza vaccine and other vaccines to
prevent VRI.28

• In the context of outbreak control, antiviral chemoprophylaxis
against influenza with oseltamivir may be recommended for all
asymptomatic patients on the unit and to immune-susceptible
HCP following a risk assessment.

• Palivizumab should not be used as part of RSV outbreak
management to prevent further transmission within the unit.29

Rationale: Individuals infected with influenza may shed the
virus 1–2 days before symptom onset. HCP may therefore come
into work with unrecognized infection and expose patients,
caregivers, and colleagues who may be at higher risk for
complications of influenza. Staff and caregiver vaccination against
influenza can reduce introduction of influenza into the unit and
further spread to susceptible HCP and patients in open bays or
neighboring pods. Infants exposed to a known case of influenza in
the unit (from caregiver, visitor, orHCP) can be offered oseltamivir
as postexposure chemoprophylaxis according to clinical practice
guidelines.7 However, no data are available regarding appropriate
dosing for infants under 14 days of life.7 Moreover, no data are
available regarding the effectiveness of preexposure chemopro-
phylaxis for HCP working on an outbreak unit.14 In the context of
an RSV outbreak in the NICU, we agree with the existing
recommendation from the AAP Report of the Committee on
Infectious Diseases that palivizumab not be used as part of RSV
outbreak management to prevent further transmission within the
unit, due to a paucity of data.29

Isolation precautions and personal protective equipment (PPE)

Recommendation:

• Patients should be placed on appropriate isolation precautions
when first symptomatic, regardless of whether testing is sent.

• Appropriate PPE should be worn for all patients on isolation
precautions, donned and doffed in appropriate order.

• There should be clear documentation of appropriate trans-
mission-based precautions immediately placed in the patient’s

Table 3. Incubation Periods and Minimum Duration for Viral Resporatory
Infections

Respiratory Virus
Incubation
Period, Daysa

Type of Precautions in Addition
to Standard Precautions

Adenovirus 2–14 Droplet and contact

Non–SARS-CoV-2
human coronaviruses

2–5 Droplet and contact

Enterovirus 3–6 Droplet and contact

Human
metapneumovirus

3–7 Contact

Influenza 1–4 Droplet

Parainfluenza 2–6 Contact

Respiratory syncytial
virus

2–8 Contact

Rhinovirus 2–3 Droplet and contact

aAdapted fromGuideline for Isolation Precautions: Preventing Transmission of Infectious Agents
in Healthcare Settings31 and AAP 2021 Red Book.7,31 NICUs may also implement additional
precautions as per local protocols. Types of precautions for these infections are being
reconsidered by various professional organizations at the time of writing. For all the
respiratory viruses noted above, the minimum duration of isolation is the duration of illness.
Young infants may shed viruses longer than older children and adults, and a more prolonged
duration of isolation precautions may be indicated.
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chart, and clear signage should be placed at the entry to the
patient’s room or bed space.

• If resources allow, units may consider audits on donning and
doffing of PPE and appropriate isolation procedures, with in-
the-moment feedback and unit metrics on appropriate isolation
precautions available for comparison.

Rationale: Patient isolation and appropriate use of PPE are
foundational infection prevention practices, both for standard and
for transmission-based precautions, and have been shown to be
effective in preventing transmission in the healthcare setting. By
isolating the patient at the source, and by donning PPE targeting
the predominant mode of transmission, the risk of healthcare-
associated infection is reduced.30,31 Guidelines on pathogen-
specific recommendations for patient placement in negative
pressure rooms have been published elsewhere.31

Environmental cleanliness

Recommendations:

• All shared equipment should be appropriately cleaned and
disinfected after use and stored in designated clean utility areas.32

• At least once daily cleaning and disinfection of high-touch surfaces
should be performed using an appropriate surface disinfectant
registered by the country’s regulatory authority (eg, in the United
States, the EPA) and consistent with hospital policy.33,34

• Inpatient rooms should be kept clutter-free with support and
education provided to families on the importance of their role in
HAI prevention.

• Ideally, families should keep bedside tables and windowsills
clear. They should aim to keep personal items to a minimum,
with no more than a 1-week supply of belongings, and place
personal items in drawers where available.

• Some NICUs have a set day-cleaning process (eg, every 14 days)
to ensure ongoing decluttering and thorough disinfection.

Rationale: Optimal cleaning and disinfection of the patient
environment should be a shared goal of unit staff, environmental
services, and families. Although specific data may be limited, one
modeling study showed significant success with this element of
prevention, particularly when combined with additional high-yield
bundle elements, predicting a decreased VRI risk by 21%–48%,
with a 15% increase in hand hygiene and 2 surface cleanings.35

Evidence surrounding the efficacy of UV-C light-based disinfec-
tion is evolving. If readily available, these may be considered
adjunctive means of cleaning high-touch devices or equipment in
patient-care areas such as phones, in addition to hand hygiene.36–38

Question 4. What is the optimal distance between
patients for isolation when not in a private room?

Recommendation: Infants in the NICU who require respiratory
isolation should be allocated as much space as is feasible, taking
into consideration the physical layout of the NICU, patient census,
and staffing level.

• One meter (3 feet) between infants should be an absolute
minimum.

• The approach to distancing is not affected by the type of bed
(crib, warmer, or isolette).

Rationale: The amount of physical space required by an infant
in respiratory (droplet or airborne) precautions is usually
measured either in linear distance from the next patient or in
square footage dedicated to the care of the infant. At an absolute
minimum, HICPAC recommends 1–2 m (3–6 feet) of linear
distance for droplet isolation.31 Ideally, however, infants should
have as much space as possible to minimize the risk of horizontal
transmission of their proven or suspected respiratory infection to
another patient. Obviously, this can be quite challenging, as local
circumstances will affect the space available.

The most immediate limitation, and the one that is the most
challenging to change, is the physical layout of the NICU. Single-
patient rooms (ie, private rooms) are preferred, as they maximize
floor space while ensuring at least 1 physical wall between
patients.31,39 However, many NICUs utilize multibed rooms (bays
or a large single room), where there is higher patient density in the
space available for patient care. In addition, high patient census
and low staffing levels can increase patient density, and HCP time
demands have been associated with increased rates of horizontal
infections in the NICU.40,41 Finally, local practices such as
cohorting (eg, moving an infant into a room or bay with other
infants who share the same colonization or infection pattern) or
parent requests to keep siblings close together despite different
infection-related exposures can affect transmission risk.

Traditionally, infection prevention organizations used estimates
of respiratory particle size as a guide for practice recommendations.
Larger particles were assumed to fall to surfaces relatively quickly,
and smaller particles were assumed to remain suspended in air for
longer periods. Physical proximity of <1 meter (<3 feet) has been
clearly associated with increased risk for respiratory transmission
of infections such as Neisseria meningitidis and Streptococcus
pyogenes.42,43 Although respiratory particles historically were
described as a dichotomy (large droplets versus small aerosols),
the size of the particles is on a spectrum.44 Coughing, sneezing, and
other aerosol-generating maneuvers can generate a variety of
different-sized particles.45

Dispersion of respiratory secretions is also increased when
babies require noninvasive ventilation support, such as high-flow
nasal cannula or continuous positive airway pressure.46 Finally, the
potential for transmission also depends on the size of the room and
available ventilation. Although isolettes may provide a physical
barrier to viral respiratory pathogen exposure through air, the risks
of transmission through direct and indirect contact are similar
between bed types, so no recommendation is made on the
minimum distance between specific bed types.

For neonatal care, the answer to the question, “Howmuch space
does this infant need?” is usually “Howmuch space can youmake?”
A single-patient room is the optimal approach to preventing
transmission in the unit. Barring that, physically moving the infant
to a bed space where they have as much distance between
themselves and other infants—particularly infants who are
critically ill—is ideal. If possible, surrounding the isolated infant
with a buffer of empty bed spaces is preferred. If NICU census or
staffing levels do not allow creation of at least 1 meter (3 feet) of
space, then it is important to collaborate promptly with
administrative officials to open additional areas (eg, unused space
that can be converted into NICU beds) or make additional staff
available. These strategies have been used successfully in outbreak
management, and failure to provide adequate separation may lead
to ongoing transmission within the unit and declaration of an
outbreak.
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Question 5. How long should NICU patients with VRIs
be isolated?

Recommendation: If respiratory signs were present at the time of
VRI diagnosis, precautions should be continued for at least the
duration of illness.

• In the context of an ongoing exposure concern and in the
absence of respiratory signs, HCP may consider repeat
molecular testing and additional precautions until repeated
testing is negative.

• Precautions may be discontinued if clinical signs are attributable
to a noninfectious etiology and respiratory viral testing is negative.

• The duration of isolation following asymptomatic detection of
respiratory viral pathogens is unclear. Testing of asymptomatic
infants should be discouraged outside the outbreak setting (see
question 2).

Rationale: Estimated rates of VRI are lower in the NICU than
in other pediatric intensive care settings; however, the potential
impacts on patient outcomes are significant.47 VRIs in premature
infants can result in the need for increased respiratory support,
development of long-term morbidities such as bronchopulmonary
dysplasia, longer duration of hospital stays, severe illness, and
death.3,48,49 VRIs may present with nonspecific signs in infants,
making detection of transmission chains and timely institution of
isolation precautions challenging. The true scope andmagnitude of
these infections is not well understood.50

Although there are established guidelines for the duration of
isolation precautions in pediatric and adult settings, NICU-specific
guidance is not standardized. As a result, individual healthcare
institutions may have varying practices. At the time of the writing
of this document, the most recent HICPAC Guideline for Isolation
Precautions: Preventing Transmission of Infectious Agents in
Healthcare Settings from 2007 recommends the use of trans-
mission-based precautions for suspected and confirmed VRIs.31 For
most respiratory viruses, including non–SARS-CoV-2 human
coronaviruses, humanmetapneumovirus, parainfluenza, respiratory
syncytial virus (RSV) and rhinovirus/enterovirus, continuation of
isolation precautions for the duration of illness is recommended
(Table 3).7,31 For influenza, isolation precautions are recommended
for 7 days after illness onset or until 24 hours after the resolution of
fever and respiratory symptoms, whichever is longer.28 Premature
infants may not present with typical respiratory signs and may have
variable levels of immune compromise. As such, duration of
isolation may be difficult to determine using current guidelines.50 In
addition, infants may have prolonged illness and shed respiratory
viruses longer than older children and adults, thus amore prolonged
duration of isolation precautions may be indicated.16,51,52

Question 6. In NICUs with “open bay” or “pod” layouts,
what factors should be considered when determining a
possible exposure to a patient with a VRI?

Recommendation:

• From the infection prevention perspective, private rooms may
create greater physical space between patients, visitors, and
HCP, potentially decreasing pathogen exposure risk, and may
decrease the use of multipatient equipment, further reducing
risk.

• In units with open bay or pod layouts, it is particularly important
to review the standard operating procedures and policies (or

instructions for use, IFUs) related to cleaning and disinfection of
shared patient equipment. All units with concerns of intrafacility
spread should, at a minimum, focus on systematically assessing
and improving infection prevention practices among all staff.

Rationale: Identification and control of an infection source is
foundational to prevent its spread to other patients and staff. This
effort requires consideration ofmany factors, each of which will vary
when applied to NICUs of differing size, design, and acuity level.

Neonatal unit design

The overall design of a neonatal unit can directly impact an infant’s
exposure risk to respiratory pathogens. As the pediatric family-
centered care model is followed in more NICU settings, many
modern units are now designed with single-patient private rooms.
In NICUs with open bays or pods, infants share ventilation
airspace and often are near each other. In a study of 2 children’s
hospitals, units with <50% single rooms had 1.33 (95% CI, 1.29–
1.37) times higher HA-VRI rates than units with ≥50% single
rooms; NICUs were not analyzed specifically.47 This configuration
may increase the risk of exposure to respiratory viruses that can
also remain viable on shared patient equipment and other
fomites for several hours to days.53 Although there is substantial
contamination of “high touch” bedside privacy screens and
curtains,54 data suggesting a link to transmission are limited or
inapplicable to the NICU setting.

Patient bed type

NICUs utilize a variety of infant beds, including open cribs, open
radiant warmers, and isolettes. An open crib is similar to a warmer
with regard to potential exposure to pathogens. Infant isolettes, in
contrast, provide a physical barrier to most viral respiratory
pathogen exposure through air, unless the source is someone who
provides direct hands-on care to the patient (eg, the patient’s nurse
or parent).

Patient equipment

In the NICU setting, contaminated equipment has been identified
as a point source leading to indirect contact transmission of
pathogens.53 For example, bacteria have been implicated in
outbreaks related to rectal thermometers, breastmilk pump
equipment,55 oxygen saturation probe covers, and even contami-
nated stethoscopes56,57; many of these involve noncritical surfaces.
Appropriate disinfection in between each use may not occur for
such devices in all NICUs.58 Viral respiratory outbreaks in the
NICU are not uncommon, but those linked directly to equipment
are infrequently reported. Contaminated ophthalmologic equip-
ment has been implicated in adenovirus NICU outbreaks during
routine eye exams for retinopathy of prematurity.59,60

HCP, caregivers, and visitors

In addition to patient-specific equipment, the point source for a
single HAI or a cluster may be a staff member, a visitor, a shared
fomite (eg, disposal sink), or other treatment or intervention that
may or may not be centrally prepared (medication, tubing,
misassigned breast milk, etc). All staff and visitors who may have
interacted with an infected infant should be interviewed for the
presence of symptoms. Notably, a point source is unlikely to be
identified when considering a single infected infant. In up to 50%
of outbreaks, no source was identified, which may contribute to
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underreporting of these NICU-based events.61,62 Also, many units
do not have the resources to perform robust outbreak inves-
tigations. The rigor with which an individual NICU investigates a
disease cluster and infection prevention practices among staff
should result from input from all relevant stakeholders in the
NICU and institution.

Many units assign individual staff to specific babies or create
staff–patient cohorts when disease clusters occur. As a practical
matter, this may be reasonable despite the inconsistency of the data
on this intervention. Data also are inconsistent on the impact of
patient-to-staff ratios during an outbreak as potential risks for
ongoing disease spread. High ratios have frequently been linked to
an increase in incidence, particularly for bacteria and device-
related infection, but rarely as an independent risk factor.63,64

It may also be a proxy for patient census and other workflow
adjustments.

Question 7. What are the best methods to screen for
caregivers and visitors with respiratory illness, and are
there reasonable age restrictions?

Caregiver and visitor screening practices

Recommendation:

• A combination of procedures should be considered to minimize
patients’ exposure to community-acquired pathogens.

• At aminimum, these procedures should include symptom-based
screening.

• Additional measures, such as age-related visitor restriction,
education of visitors on local prevention practices, and/or
limitation of movement within the NICU, may be indicated
during periods of high community transmission, as defined by
public health authorities and as part of outbreak management.

Rationale: Caregivers and visitors are a central part of the
patient’s care team in the NICU, where family involvement is
crucial and where additional visitors serve as necessary respite for
families who are experiencing prolonged hospital stays with
critically ill infants.65 Yet, such benefits need to be weighed against
the risk of neonatal exposure to sick caregivers, which is a known
and potentially modifiable risk factor for pediatric HAIs and
particularly HA-VRIs.22,66,67

Caregiver and visitor restriction policies and practices exist in
most pediatric hospitals; however, approaches vary, including age-
based, symptom-based policies and/or outbreak-specific policies
existing either seasonally or year-round.68 Ideally, these would be
symptom-based, maintained year-round, performed daily and in-
person with accessible language and infographics. Given that this
ideal is generally not feasible, units should consider a process that
functions regularly within the extent of their available resources
and, most importantly, with clear accountability for action.

Symptom-based screening of caregivers that focuses on
infectious symptoms can limit the introduction of viral respiratory
pathogens into the unit. NICUs should consider screening
processes that function regularly within the extent of available
resources and have a clear plan in place for who is accountable for
sick caregivers or visitors at a unit level. Screening approaches may
include face-to-face questioning and/or use of a smart phone or a
paper-based method. Infographics depicting concerning symp-
toms are recommended to make the tool more accessible.

Family education is strongly recommended to enable caregivers
to recognize and report potentially infectious symptoms. Moreover,
ensuring a culture of safety in the NICU will empower staff to
practice a gentle but direct approach if a caregiver is visibly ill. If they
screen positive and symptoms are noted during their visit, they
should be asked to leave and to identify an alternative caregiver. In
situations where restriction of symptomatic caregivers and visitors
from the unit is not possible, including times of critical illness or end
of life, the NICU should ensure that appropriate mitigation
measures are in place, in consultation with unit leadership and
the infection prevention and control team.

Additional measures

During periods of routine visitation, we do not recommend a
particular age restriction for visitors to the NICU. Each unit should
consider their own specific needs and ability to support young
children in an intensive care setting. For example, we consider it
reasonable to have no more than 2 individuals be at the bedside at
one time, and we recommend that families remain in their room,
pod, or bedspace as much as feasibly possible. During periods of
high VRI transmission in the community, as defined locally with
public health partners, or in the context of a unit outbreak, the
NICU may consider temporarily restricting visitation to essential
caregivers. During periods of high VRI transmission or in the
context of a unit outbreak, reliable masking among caregivers
should be strongly considered as an additional source control
measure. Access to shared eating spaces and lounges during these
times may also be paused.

The NICU should consider engaging visitors and caregivers in
the development of visitor/caregiver policies, with input from
additional key working partners, where available, including family
advisory and partner councils.20,66,67
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