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ABSTRACT

Croup (laryngotracheitis) is frequently encountered in the emergency department
among young children presenting with stridor. We described two previous healthy
children who were admitted to our emergency department (ED) as the first documented
cases of severe croup as a manifestation of SARS-CoV-2 infection in our hospital.
Both cases (9 months and 8 months) presented with non - specific upper respiratory
tract symptoms that developed into a barky cough with associated stridor at rest and
respiratory distress. All were diagnosed with SARS-CoV-2 by antigen Rapid test
from nasopharyngeal samples. Each received multiple doses of nebulized racemic
epinephrine with minimal to no improvement shortly after medication. Both were
admitted and received several doses of dexamethasone, which is an atypical treatment
in our hospital due to the prolonged duration of symptoms in each patient. Antibiotics
were used for both cases. All patients were eventually discharged. Pathogen testing
is usually not indicated in croup, but with “COVID-19 croup,” SARS-CoV-2 testing
should be considered due to the prognostic significance and prolonged quarantine
implications. Our limited experience with this newly described COVID-19 croup
condition suggests that cases can present with significant pathology and might not
improve as rapidly as those with typical croup.
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L. INTRODUCTION

Croup (laryngotracheitis) is a common childhood
syndrome involving subglottic inflammation,
which is associated with fever, a “barky cough,”
and stridor [1]. This viral illness usually occurs
between 7 and 36 months of age [2], and is most
often caused by human parainfluenza viruses, but
it can also be associated with respiratory syncytial
virus, rhinovirus, enterovirus, and other viruses [3].
It occurs predominantly in the late fall and early
winter seasons, and patients usually have symptoms
related to viral infections such as mild fever, runny
nose, and diarrhea...

Meanwhile, the novel 2019 coronavirus (SARS-
CoV-2) first appeared in Wuhan, China, and has
since spread worldwide since the end of 2019.

Most pediatric patients with confirmed cases are
asymptomatic or present with mild upper respiratory
symptoms [4], but a small percentage can progress
to acute respiratory distress syndrome or multiorgan
system dysfunction [5]. There is currently no
evidence that SARS-CoV-2 causes croup in children
although several clinical case reports have appeared
scattered around the world [6 - 8].

The diagnosis of croup is based on clinical
manifestations in most cases. On physical
examination, patients have inspiratory stridor, which
may occur at rest or only while crying, associated
with a barky cough. Blood tests and imaging may be
needed to differentiate it from other causes of stridor,
such as acute epiglottitis, posterior pharyngeal
abscess, or foreign object blocking the airway.

14 Journal of Clinical Medicine - Hue Central Hospital - No. 86/2023



Severe croup in children infected with Sars-Cov-2

Neck AP X-ray shows narrowing of the subglottis
or the steeple sign [9]. The severity of croup relates
to the child’s degree of respiratory status and work
of breathing. Croup is a self - limiting illness that
typically resolves in several days [10].

At the Pediatric Center, Hue Central Hospital,
recently, we have received many cases of pediatric
croup with evidence of SARS-CoV-2 infection.
Most of them are mild and moderate. We report
two cases of children with severe croup who were
subsequently found to have SARS-CoV-2 infection.
I1. CASE REPORT
Case 1

A 9 - month - old female childwas admitted to
our center with a mild fever of 38 - 38.4°C, cough,
and runny nose. In the afternoon of the same day,
she experienced more different breathing and
appeared tired. The child had no previous history
of stridor or other medical conditions.Upon arrival
at the emergency department, she was irritable, had
a mild fever, tachycardia of 170 bpm, a respiratory
rate of 42 bpm, SpO2 92% measured by pulse
oximeter on room air. Examination revealed that
she had inspiratory stridor at rest with moderate
retractions, barky cough, decreased aeration, no
wheeze or crackles. She was diagnosed with severe
acute croup, treated with racemic epinephrine and
Pulmicort (Budesonide) nebulized via oxygen,
ceftriaxone (a third - generation cephalosporin
antibiotic), parenteral nutrition, antipyretic. A rapid
antigen test for SARS-CoV-2 with a nasopharyngeal
sample was positive. Her blood test results showed
leukocytosis with WBC 16,96 K/uL (NEU 67,3%;
LYM 14,8%); RBC 4,39 M/uL; Hgb 11,9 g/dL;
PLT 216 K/uL; C-reactive protein was 7,52 mg/L
(within normal range). A second nebulized racemic
epinephrine (NRE) was given two hours after the
first one due to persistent stridor and retractions.
Subsequently, the third dose of NRE and intravenous
dexamethasone (0.6 mg/kg) was administered
after three hours. The patient gradually improved
clinically without labored breathing, but still had
mild stridor at rest. We stopped providing oxygen
at the 10th hour and transferred the patient to the
pediatric respiratory department. She received a
second intravenous dose of dexamethasone 24
hours later. Pulmicort nebulizer was continued

every 12 hours, and NRE was discontinued. She
was discharged after 72 hours of hospitalization.
At the discharge time, she had stridor with exertion
only and had no exertion in breathing. Her general
conditions were almost normal. In the follow-up,
the patient was completely recovered without any
complications.

Case 2

An 8§ - month - old boy had a fever for two days
(maximum temperature was 40°C) with a cough,
and runny nose. The rapid antigen test for SARS-
CoV-2 was positive. The next day, the child’s
fever decreased, but he developed noisy breathing,
increased difficulty breathing, and reduced oral
intake. At the emergency department, the child
showed agitation, had 89% oxygen saturation on
room air, was afebrile (37.5°C), had tachycardia
of 150 bpm, respiratory rate of 44 bpm with deep
subcostal andintercostal recessions, and audible
biphasic stridor, decreased aeration, no rales, a
normal cardiac exam. According to the mother,
the child has no previous history of stridor or any
underlying disease.

He was diagnosed with severe acute croup due
to SARS-CoV-2. He received oxygen therapy,
intravenous dexamethasone (0.6 mg/kg), nebulized
racemic epinephrine (NRE), and ceftriaxone (a
third - generation cephalosporin antibiotic) were
administered. Neck X-rays revealed subglottic
narrowing with no radiopaque foreign body or
evidence of epiglottitis. Chest X-ray showed
relatively normal findings.

Full blood counts showed hemoglobin was 11.4
g/dL, and there was no leukocytosis with the total
white blood cell count was 9,72 K/mL (51,6% NEU
and 36,8% LYM). Inflammatory markers were
normal with C reactive protein (CRP) of 7,0 mg/L.
The child did not have electrolyte and blood sugar
disorders. The secondrapid antigen test for SARS-
CoV-2 with a nasopharyngeal sample was positive.

The child did not respond to the first dose of
NRE, so the second dose was provided 2 hours later,
along with nebulized Pulmicort (Budesonide).

After the second dose of NRE, the child showed
improvement, with reduced dyspnea, mild exertion,
mild stridor at rest, and SpO2 of 98%. He had stridor
at rest for 13 hours after the first dexamethasone,
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oxygen therapy was stopped. The child continued to be
treated at the Pediatric Respiratory Department with
intravenous dexamethasone, and nebulized Pulmicort.
Antibiotic was discontinued after laboratory and
clinical results had shown no signs of infection. He
was discharged at the 72nd hour after admission.
On follow - up care, his mother reported improved
symptoms gradually, and he was “fully recovered”
from all symptoms one week after discharge.

II1. DISCUSSION

Croup is a common disease in young children
and is most commonly due to viral etiology [8,
I1]. The diagnosis of croup is mostly clinical,
and determining the etiology is rarely helpful [7].
A thorough physical examination and imaging
can help rule out other potential causes, such as
epiglottitis or retropharyngeal abscess.In most
cases, viral croup is self - limiting and resolves
within 3 to 7 days [7]. However, in rare cases,
croup can cause significant airway obstruction,
respiratory distress, and even death [12].

Our case report describes two children with
croup who experienced severe respiratory distress
and required ICU care. Both cases were found to be
secondary to SARS-CoV-2 infection, as confirmed
by positive rapid antigen tests. Regrettably,
screening tests for other common childhood croup
pathogens have not been performed in these cases.
However, in this pandemic, identifying if the croup
is associated with SARS-CoV2 infection assumes
novel importance for counseling inpatient and
outpatient families on quarantine and home isolation
precautions. These cases suggest that COVID-19
croup may have more severe pathophysiology
than previously described croup. Both patients in
our report had stridor at rest which was relatively
unresponsive to multiple NRE treatments. In
addition, NRE reduces croup symptom scores
by decreasing upper airway edema, a finding
that might be commonly seen with COVID-19
pathophysiology [13, 14].

Dexamethasone is administered in cases of
croup as it has been shown to improve symptoms,
decreases hospital length of stay, and reduces
return visit rates [15]. In our hospital’s practice,
multiple doses of dexamethasone are infrequently
given and are reserved for atypical cases that do

not respond to initial treatments [16]. Both of
the cases in this report required a second dose of
dexamethasone 24 hours later. Typically, symptoms
of Croup improve within 0.5 to 4 hours of initial
dexamethasone administration, and the time from
initial dexamethasone to resolution of stridor at rest
ranges from 13 to 21 hours [15, 17, 18]. In both
cases, symptoms improved, exertion was reduced,
stridor at rest stopped, and the use of oxygen was
discontinued at 10 and 13 hours after admission.
Antibiotics were prescribed for the possible
secondary lower respiratory tract infection in both
cases, but were discontinued after 24 - 48 hours
when clinical results showed no signs of infection.

This report has some limitations, such as the
diagnosis ofSARS-CoV-2 infection based only on
rapid antigen testing without performing PCR test
and the lack of specific teststo exclude the causative
agent of children’s croup. In addition, the diagnosis
of acute croup is based on clinical symptoms and
response to treatment without objective evidence
such as laryngoscopy.
IV. CONCLUSION

Many cases of SARS-CoV-2 infection in children
with laryngeal dyspnea have been admitted to the
hospital, but most of the cases are mild - moderate.
Our limited experience with this newly described
COVID-19 croup suggests that cases can present
with severe pathology and might not improve as
rapidly with treatments as in typical croup patients.
Testing for SARS-Co V-2 in pediatric croup assumes
novel importance for prognostic and quarantine
implications during this pandemic. Overall, further
research is needed to better understand COVID-19
croup and develop optimal treatment strategies.
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