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To the Editor,

During the SARS-CoV-2 pandemic, most clinical reports about COVID-19 manifestations and risk
factors have been focused on adults, while data on children are relatively limited. COVID-19
mortality in children is considerably lower than in adults and children are considered at lower-

risk for severe respiratory manifestations of the disease?.

Asthma is one of the most prevalent chronic conditions in children and is also a frequently
reported comorbidity among children with COVID-19%3. Despite that, the relationship between
asthma and COVID-19 in children is not fully understood, as data regarding this relationship are

mainly from adults*.

The objectives of this study were to describe the involvement of the lower respiratory tract (LRT)
in children and adolescents with COVID-19 and to examine the relationship between asthma and

the manifestations and severity of COVID-19.

This is a cross-sectional, retrospective, and observational study. Clinical data were collected from
medical records of children and adolescents (0 to <18 years) seen in the emergency room (ER) of
Sabara Hospital Infantil (Sdo Paulo, Brazil) between March 2020 and January 2021 who had a
diagnosis of COVID-19. Cases were defined by a clinical diagnosis of COVID-19 supported by a
positive RT-qPCR test for SARS-CoV-2. The severity of cases (maximal level of the illness) was
classified in mild, moderate, severe or critical (Table 1 of the Appendix)>. The presence of
comorbidities was recorded according to family information. Younger children (<5 years) with
recurrent wheezing were considered as asthmatics for the analysis. LRT involvement was defined
by the presence of any of the following: dyspnea; wheezing; respiratory distress; Sp0,<93%;
SABA (Short-acting beta-2 agonist) or oxygen (O,) use. The study was approved by the Research

Ethics Committee of the institution.

In total, 607 children and adolescents were diagnosed clinically with COVID-19, but 19 were
excluded from the study due to the diagnosis being established only by serology or having

incomplete data.
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Among the 588 included children, 56.0% were boys. The median age was three years (IQR= 1-8
years). Eight-five (14.5%) children were hospitalized, 28 (4.8%) in ICU. A relevant comorbidity was
reported in 157 (26.7%) cases, including asthma (12.2%), other allergic diseases (7.0%),

neurological disease (6.5%), and prematurity (3.9%).

Fever (67.5%) and nasal discharge/congestion (55.4%) were the most frequently reported
symptoms and LRT involvement was observed in 14.3% of the cases. Regarding illness severity,

88.2% of the children were classified as mild. There were no deaths.

Asthmatic children were older than non-asthmatics (5 [3 — 10] years vs 3 [1 — 8] years; p<0.001).
Some demographic and clinical data of asthmatic and non-asthmatic children is shown in Table 2
of the Appendix. LRT involvement, dyspnea, wheezing, respiratory distress, SABA use, and
Sp0,<93% were each significantly more common among asthmatics (Table 1). Abnormal chest
radiography was found in 17.1% (7 in 41) of children with asthma and in 16.2% (27 in 167) of
those without asthma (p=0.87). Asthma was significantly associated with COVID-19 severity score

(Table 1).

In multivariate analysis, LRT involvement was significantly associated with prematurity and
asthma, whereas a more severe COVID-19 score was associated with asthma, prematurity,
neurological disease, and age <2 years of age. Age < 2 years, prematurity and neurological

disease were significantly associated with hospitalization (Table 2).

Our results show that the morbidity of COVID-19 in children attending an ER should not be
overlooked. Although most cases were mild, 14% of children in our study required

hospitalization, including 5% in the ICU.

LRT involvement is considered a sign of severity during COVID-19 infection* and it was observed
in 14% of our cases. The relative infrequency in which wheezing was observed (4.8%) is

noteworthy, even among children with asthma (19.4%).

Several hospitals have reported a significant decrease in cases of wheezing and/or exacerbation
of asthma during the pandemic®’. This reduction may be mainly due to the suspension of face-

to-face school classes and social distancing measures, resulting in lower rates of viral infections.
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Even so, this relatively low tendency to induce viral wheezing by SARS-CoV-2 may have

contributed to this scenario.

As observed in other respiratory viral infections, LRT involvement during COVID-19 was more
commonly among children with asthma. Additionally, children with asthma had worse COVID-19
severity scores indicating that asthma may be a risk factor for more severe forms of COVID-19
among children seeking ER care. Nevertheless, we found no higher risk of hospitalization for
COVID-19 among children with asthma. Insufficient sample size could be an explanation for this

absence of association, since hospitalization was infrequent among children with COVID-19.

In adults, asthma is not associated with higher COVID-19 severity or worse outcomes (death,
intubation or mechanical ventilation)®. In children, a systematic review of the literature published
in the first semester of 2020 could not to reach conclusions regarding the association of asthma
and COVID-19 severity once information on the presence of asthma was present in only two case
series of COVID-19°. Only a few other studies have addressed the relationship between asthma
and COVID-19 in children. Chao et al reported data from 46 children admitted due to COVID-19 in
a New York hospital (13 in ICU). Asthma was a frequent comorbidity (24%) but was not
associated with need for intensive care treatment?. Factors associated with hospitalization were
not evaluated in this study. In Spain, Ruano et al described clinical data from 29 allergic asthmatic
children with probable COVID-19. All children had mild symptoms of COVID-19 and mild
bronchospasm was observed in 24% of them1°. A European survey to 174 centers identified 49
asthmatic children with COVID-19 (51% in GINA steps 3 to 5). Of these, 67% were hospitalized (5
in ICU) and 19 needed oxygen supplementation but only 20% presented with an asthma

exacerbationl!.

Chronic pulmonary disease and pre-existing medical condition were identified as risk factors for
ICU admission in the European multicenter study3. Asthma was the most frequent condition
among these children (16 of 29) but was not studied independently. Preterm birth history and
asthma were predictors for admission and for respiratory support in a retrospective cohort of

454 children with COVID-19 attended in a single hospital in Colorado, USA*2,

In addition to the association between asthma and COVID-19, the present study may contribute

to clarifying the role of other comorbidities or conditions in SARS-CoV-2 infections in children.
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However, the study has several limitations. Data were retrospectively collected from medical
forms and records obtained during ER care and there may be inaccuracies and omissions. Data
on the clinical progress of non-hospitalized children may be incomplete in cases in which medical
care was sought in another hospital. The presence of a medical diagnosis of asthma was recorded
according to family information, and there may be inaccuracies. In addition, the diagnosis of
asthma in young children is difficult to establish accurately and 51% of the children with asthma
or recurrent wheezing in our study were < 5 years of age. Thus, the interpretation of the findings

should consider this limitation.

In conclusion, we have found that LRT involvement occurs in approximately 1/7 of children with
COVID-19 presenting to the ER, but wheezing was infrequently observed. Asthma/recurrent
wheezing and prematurity were associated with LRT involvement and worse COVID-19 severity

scores among children seeking ER care.
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Table 1: Main lower respiratory symptoms and signs and some COVID-19 outcomes in children

and adolescents with and without asthma.

Symptom/signs Total group Asthma (N=72) | No asthma (N=516) p
(N=588)

% N % N %
Cough 44.0 41 56.9 218 42.2 0.02
Dyspnea 9.0 15 20.8 38 7.4 0.001
Respiratory distress” 7.5 16 22.2 28 54 <0.001
Wheezing 4.8 14 19.4 14 2.7 <0.001
LRT involvement™ 14.3 28 38.9 56 10.9 <0.001
SABA use 7.1 23 31.9 19 3.7 <0.001
Sp02<93% 4.6 8 11.1 19 3.7 0.01
Use of O, 4.3 3 4.2 22 43 0.9
Hospitalization 14.5 8 11.1 77 14.9 0.48
ICU 4.8 4 5.6 24 4.7 0.77
Use of antibiotics 13.6 14 19.4 66 12.8 0.14
COVID-19 severity score*
Mild 88.2 54 75.0 465 90.1 <0.001
Moderate 1.4 1 1.4 7 1.4
Severe 7.3 16 22.2 27 5.2
Critical 31 1 1.4 17 3.3

*: chest retraction and/or subcostal retraction and/or tachypnea in the absence of fever
**: dyspnea and/or wheezing and/or respiratory distress and/or Sp0,<93% and/or SABA use and/or use of

0,
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Table 2: Variables significantly associated with lower respiratory tract (LRT) involvement and

more severe clinical score during COVID-19 infection in children and adolescents by multivariate

analysis.

Variable OR 95%Cl p
LRT involvement
Prematurity 4.44 1.8-11.3 0.002
Asthma/recurrent wheezing 5.23 29-9.5 <0.001

More severe COVID-19 (moderate or severe score)

Infant 2.64 1.5-4.38 0.001
Asthma/recurrent wheezing 3.56 1.8-7.2 <0.001
Neurological disease 3.81 1.6-9.1 0.002
Prematurity 7.65 3.0-19.5 <0.001
Hospitalization

Infant 2.75 1.6-4.7 <0.001
Neurological disease 3.27 14-7.8 <0.001
Prematurity 7.87 3.2-19.6 0.007

Variables in the equations: infant or not (age < 2 years of age); sex; prematurity (gestational age < 37

weeks); asthma; obesity; any neurological disease; allergic diseases (other than asthma)

Appendices

Table Al: COVID-19 severity score®.

Type Criteria

Mild Symptomatic patients meeting the case definition for COVID-19 without

evidence of viral pneumonia or hypoxia.

Moderate with clinical signs of non-severe pneumonia (cough or difficulty breathing +
fast breathing and/or chest indrawing) and no signs of severe pneumonia.
Fast breathing (in breaths/min): < 2 months: = 60; 2-11 months: > 50; 1-5

years: 2 40.
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Severe with clinical signs of pneumonia (cough or difficulty in breathing) + at least

one of the following:

¢ Central cyanosis or SpO2 < 90%; severe respiratory distress (e.g. fast
breathing, grunting, very severe chest indrawing); general danger sign:
inability to breastfeed or drink, lethargy or unconsciousness, or

convulsions.

e Fast breathing (in breaths/min): < 2 months: = 60; 2—11 months: > 50; 1-5

years: 2 40.

Critical coincide with any of the following: (1) Acute respiratory distress syndrome

(ARDS); (2) Sepsis; (3) Septic shock; (4) Acute thrombosis; (5) MIS-C.

Table A2: Some demographic and clinical characteristics of asthmatic and non-asthmatic children.

Asthma (N: 72) No asthma (N: 516) p

N % N %
Male gender 45 62.5 284 55.0 0.26
Age <2 years 16 22.2 241 46.7 <0.001
Prematurity 5 6.9 18 3.5 0.19
Other allergic 11 15.3 30 5.8 0.01
disease
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