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Abstract

Importance: The novel coronavirus 2019 (SARS-CoV-2) has
been well described in adults. Further, the impact on older
children and during the perinatal time is becoming better
studied. As community spread increases, it is important to
recognize that neonates are vulnerable to community
spread as well. The impact that community-acquired SARS-
CoV-2 has in the neonatal time period is unclear, as this pop-
ulation has unique immunity considerations. Objective: To
report on a case series of SARS-CoV-2 in neonates through
community acquisition in the USA. Design: This is an early
retrospective study of patients admitted to the Neonatal In-
tensive Care Unit (NICU) identified as having SAR-CoV-2
through positive real-time polymerase chain reaction assay
of nasopharyngeal swabs. Findings: Three patients who re-
quired admission to the NICU between the ages of 17 and 33
days old were identified. All 3 had ill contacts in the home or
had been to the pediatrician and presented with mild to
moderate symptoms including fever, rhinorrhea, and hypox-

ia, requiring supplemental oxygen during their hospital stay.
One patient was admitted with neutropenia, and the other
2 patients became neutropenic during hospitalization. None
of the patients had meningitis or multiorgan failure. Conclu-
sions and Relevance: Infants with community-acquired
SARS-CoV-2 may require hospitalization due to rule-out sep-
sis guidelines if found to have fever and/or hypoxia. Caregiv-
ers of neonates should exercise recommended guidelines
before contact with neonates to limit community spread of
SARS-CoV-2 to this potentially vulnerable population, in-
cluding isolation, particularly as asymptomatic cases be-

come prevalent. © 2020 S. Karger AG, Basel

Introduction

The global pandemic of novel coronavirus disease 2019
caused by SARS-CoV-2 has demanded the world’s atten-
tion. Community-acquired SARS-CoV-2 (CA-SARS-
CoV-2) infection is well described in adults [1], and the
epidemiology of the disease suggests that it is more likely
to cause significant morbidity and mortality in adults, par-
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Table 1. Demographic characteristics

Patient 1 Patient 2 Patient 3
Age at initial symptoms, days 16 25 31
Age at hospital admission, days 17 27 33
Gestational age (birth), weeks 39 39 39
Sex Male Male Female
Mode of delivery Induced vaginal Repeat cesarean section NSVD
11l contacts Mother and sister Mother and father None known
Time between ED admission and diagnosis 10 h 40 min 9h 12 h 45 min
Time between NICU admission and diagnosis 4h 43 min 1 h 12 min 6 h 19 min
Hospital LOS (inpatient), h 77 80 81

LOS, length of stay; NSVD, normal spontaneous vaginal delivery.

ticularly those with chronic comorbidities [2]. However,
children under 1 year of age, have higher hospitalization
rates than adults, very similar to influenza [3]. Reports in-
dicate that SARS-CoV-2 infects children and that there is
a potential perinatal vertical transmission [4-6], though,
to our knowledge, reports of CA-SARS-CoV-2 infection
in infants aged less than 2 months are limited to single case
reports [7-9]. Here we describe a cohort of patients found
to be SARS-CoV-2 positive and describe their demo-
graphic, epidemiologic, and clinical features.

Methods

In this early retrospective study, patients who were admitted to
the Neonatal Intensive Care Unit (NICU) at the Children’s Hospi-
tal Colorado (CHCO) and tested positive for SARS-CoV-2 were
identified. Demographic, epidemiologic, and clinical data were ob-
tained from the medical record system and confirmed by the fam-
ilies of the patients where necessary.

The diagnosis was confirmed by real-time polymerase chain
reaction (RT-PCR) assay of nasopharyngeal swabs for SARS-
CoV-2 (Simplexa® COVID-19; DiaSorin, Stillwater, MN, USA).
Patients were also tested for other viruses and bacteria by RT-PCR
in nasopharyngeal specimens using the Respiratory 2 (RP2) Panel
(FilmArray™; BioFire Diagnostics, Salt Lake City, UT, USA). At
CHCO, all neonates with respiratory symptoms or fever who are
admitted to the hospital are tested for these pathogens during the
current SARS-CoV-2 outbreak.

Results

Between March 28, 2020, and April 1, 2020, three
young infants with confirmed SARS-CoV-2 infection
were identified. All 3 were tested upon presentation to the
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emergency room and no repeat testing was performed.
Two of the 3 patients were male. All were healthy term
infants born at 39-40 weeks of gestation. One infant was
born via cesarean section due to a prior cesarean section
in the mother. Two of the 3 infants were exclusively re-
ceiving maternal breast milk at the time of admission (Ta-
ble 1).

The age at onset of symptoms was 16-31 days and
none had previous testing for SARS-CoV-2. The age at
hospital admission was 17-33 days. Two of the infants
had known ill contacts with upper respiratory infection
symptoms; one had no known sick contacts but had re-
cently visited with the pediatrician. All of the infants pre-
sented with fever, rhinorrhea, and mild hypoxia with de-
saturations on room air to 80-90%. The youngest infant
also had tachycardia, systemic vasodilation, and bilateral
conjunctivitis and required 20 mL/kg normal saline fluid
resuscitation in the emergency department (ED) prior to
NICU admission. The time between ED admission and
diagnosis was 9 h to 12 h 45 m (Table 2).

All 3 infants required supplemental oxygen via a nasal
cannula to maintain oxygen saturations >90%. The max-
imum respiratory support ranged from 0.25 to 1 L/min.
Chest radiographs showed low lung volumes with hazy
opacities without areas of focal consolidation in all of the
patients (Fig. 1). The youngest patient had lymphopenia
and a mildly elevated C-reactive protein level on admis-
sion, both of which resolved by the time of discharge. The
absolute neutrophil count dropped from normal to low
(<1,500/puL) during hospitalization. All other laboratory
studies for the 3 patients, including hematocrit, platelet
count, liver function test, lactate, and blood gas, were
within normal limits for age. Bacterial cultures remained
negative and antimicrobials were discontinued within
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Table 2. Clinical characteristics and laboratory studies

Patient 1 Patient 2 Patient 3
White blood cells, n x 103/puL 4.86 9.06 13.69
Absolute lymphocyte count 1,070 5,130 8,290
Absolute neutrophil count (admission nadir) 2,360 > 920 2,170 > 1,170 2,530 > 840
Absolute monocyte count 1,280 1,720 2,590
CSF WBC/RBC/protein/glucose 2/1476/42/50 2/1/62/50 N/A
CSF meningoencephalitis panel negative negative N/A
HSV PCR negative negative N/A
Respiratory pathogen panel negative negative negative
SARS-CoV-2 PCR positive positive positive
C-reactive protein, mg/dL 1.5 1.1 1.2
Procalcitonin 0.1 ng/mL 0.5 ng/mL 0.1 ng/mL
Chest radiograph Hypoinflated lungs with Mostly clear lungs without focal ~ Low lung volumes with

increased haziness in the RLL
which could represent atelectasis

or evolving pneumonia

consolidation; hazy opacities in
upper lung zones; no pleural
effusion

nonspecific hazy opacities in
the bilateral upper lung zones;
no focal consolidation

RLL, right lower lobe; N/A, not available.

24-36 h based on identified viral infection. None of the
infants had serious complications from infection. The
length of stay for these patients ranged from 77 to 81 h
and the patients were discharged when they had been afe-
brile for at least 24 h.

Discussion

We describe 3 of the youngest patients diagnosed with
CA-SARS-CoV-2 in the USA. Previous reports describe
infants with ages ranging from 15 to 56 days [7-9]. An
additional report of 6 neonates found to be SARS-CoV-2
positive in China fails to identify the route of acquisition
[10]. Hence, most of the literature regarding SARS-CoV-2
infection in neonates has been regarding the early neona-
tal period and little is known about CA-SARS-CoV-2 in
older neonates. As the outbreak continues to extend, un-
derstanding CA-SARS-CoV-2 in the neonatal population
will become increasingly important.

Since their original identification in the 1960s, human
coronaviruses account for 5-7% of hospitalizations in
children in the USA [11] and can be frequently detected
in hospitalized neonates with fever and respiratory infec-
tion and produce outbreaks [12]. During the previous ep-
idemic of SARS-CoV-1 in 2003, only 1 neonate — a pre-

Neonates with Community-Acquired
SARS-Cov-2

Fig. 1. Representative chest radiograph from patient 1 showing
hypoinflated lungs with increased haziness in the right lower lobe
and patchy consolidation.

mature infant, 50 days old, presenting with hypothermia,
fever, respiratory distress, and cyanosis — was reported
infected with symptoms [13].

From the early reports of the SARS-CoV-2 pandemic,
while most children experience a very mild or subclinical
illness, neonates may experience 2 different modes of dis-
ease similar to other RNA viruses, i.e., enteroviruses and
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parechoviruses. Presentation in the neonatal period may
be due to intrapartum transmission around delivery,
characterized by pneumonia and sepsis-like syndrome in
up to 10% of neonates [14]. This more severe early onset
of disease in the first week of life is likely due to the ab-
sence of serotype-specific neutralizing antibody given the
absence of immunity in the mothers. In the late neonatal
period, infants may be more vulnerable and manifest a
moderate illness given their immaturity of B-cell and bi-
ased Th2 responses [15].

All of our patients met the diagnosis requirements pre-
viously published [16], showing: (1) clinical symptoms
including fever and the need for respiratory support, (2)
abnormal chest radiographs, and (3) being at high risk for
SARS-CoV-2 infection due to close contact with a person
with symptoms consistent with SARS-CoV-2 or living in
an area with widespread CA-SARS-CoV-2. All of our pa-
tients were hypoxic and required oxygen support. While
the high-altitude of Denver (CO, USA) and CHCO (1,610
m) may pose a risk for transient hypoxia in the neonate
[17], they are unlikely to develop pulmonary hyperten-
sion, as was demonstrated by the rapid decrease in oxygen
requirement in these patients.

Our study describes previously healthy, full-term in-
fants prior to CA-SARS-CoV-2 infection who presented
with fever and underwent rule-out-sepsis protocols. All
of these patients had mild to moderate courses with short
hospital stays, consistent with previous pediatric litera-
ture [4, 7]. None of our patients had abnormal procalci-
tonin despite procalcitoninemia being reported in 64% of
childhood SARS-CoV-2 patients [4]. Further, patient 1
(the youngest patient in this series), who exhibited mul-
tiple symptoms and the highest amount of respiratory
support, was the only patient who showed a mildly elevat-
ed C-reactive protein level and leukopenia (lymphocyte
count <1.2 x 10° per liter), which has been previously re-
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