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We appreciate Dr. Öner Özdemir’s thoughtful letter in 
response to our article “COVID-19 in Children with 
Asthma” [1]. We absolutely agree it is necessary to conduct 
large-scale epidemiologic studies, clinical trials, and mecha-
nistic studies to disentangle the risk or protective factors 
for modulating the susceptibility of children with asthma to 
SARS-CoV-2 infection.

With regard to misconceptions, the author writes that 
our claims about the potential mechanisms of the mild 
course of COVID-19 in children obfuscate the multisystem 
inflammatory syndrome (MIS-C). Recent studies reveal 
that the majority of children with COVID-19 either remain 
asymptomatic or present with mild symptomatology [2]. 
Data from large epidemiological studies showed that only 
1%–2% of the recorded SARS-CoV-2 cases [3–5] and less 
than 1% of hospital admissions [3–7] involved children. A 
systemic review from 26 countries reported an incidence 
of MIS-C of about 0.14% among all children with COVID-
19. Since these COVID-19 cases are underestimated, the 
incidence of MIS-C may be imprecise [8]. Some clinical 
features of pediatric MIS-C overlap with those of Kawasaki 
disease and toxic shock syndrome, but some characteristics 
are unique. Though rare, MIS-C represents a potential and 
serious complication of COVID-19 with unspecified patho-
genesis. To date, several observations suggest that MIS-C 
is a postinfectious, delayed immunological mediated condi-
tion or autoimmune disease that occurs after symptomatic 
or asymptomatic SARS-CoV-2 infection [9]. Mechanisms 
responsible for MIS-C, as well as the risk period, warrant 
future studies and should be a priority in future research.

When SARS-CoV-2 began to spread around the globe, the 
medical community raised concerns about the vulnerability 

of asthmatic children against the new virus. Presently, chil-
dren with asthma do not appear to be disproportionately 
more affected while acquiring COVID-19. This is an evolv-
ing situation and new data may shed light on this observa-
tion. New evidence was recently summarized by Boechat 
et al. [10]. As previously reported, they suggested that three 
mechanisms may play a role: (1) the lower IFN-α production 
(ACE2 receptors upregulated by type 1 IFNs), (2) the protec-
tive role of eosinophils in the airways, and (3) the antiviral 
and immunomodulatory properties of ICS with their abil-
ity to downregulate ACE2 and TMPRSS2 expression. They 
also referred to the evidence supporting an inverse relation 
of allergic sensitization to ACE2 receptors. In a large-scale 
online survey of 91 asthma experts caring for more than 
133,000 asthmatic children in five continents, 73% devel-
oped mild symptoms if infected with SARS-CoV-2, with 
only one child requiring hospitalization [11].

Dr. Özdemir extensively comments on the article by 
Moeller et al. [12]. In this paper, 70% of all asthmatic chil-
dren with COVID-19 were admitted to the hospital, but 
only half received supplemental oxygen. Since the study 
took place in the early phase of the pandemic (April and 
May 2020), the authors found that the uncertainty about 
the course of COVID-19 in children may account for the 
high admission rate. Five asthmatic children were admit-
ted to the PICU, in which four required ventilator support 
(including one teenager with acute pneumothorax and a 
history of mild untreated asthma). When discussing these 
findings, the authors state, “In general, there was a peak 
in PICU admissions for asthma from March to April with 
tree pollen season, and we speculate that some admissions 
may have been caused by pollen exposure and coincidental 
SARS-CoV-2 infection.” Seasonal variation in admission to 
the hospital for treatment of asthma was documented in dif-
ferent regions of the world [13, 14], and is linked to many 
factors, including outdoor concentration of air pollutants and 
allergens [15]. In the study by Moeller et al., the authors 
correlate PICU admissions with pollen exposure, not the 
SARS-CoV-2, probably based on the previous admission 
data, without giving a more detailed explanation. Moeller 
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et al. tried to expand on whether children with chronic res-
piratory illnesses have exacerbations associated with SARS-
CoV-2. When summarizing their findings, they mentioned 
that “Within participating centres for children with asthma 
and CF, infection with SARS-CoV- 2 was well-tolerated, but 
a substantial minority of children with BPD and other con-
ditions required ventilatory support, suggesting that these 
groups are at risk from SARS-CoV-2 infection.” These path-
ological conditions are beyond the scope of our paper.

Finally, we must acknowledge two errors observed by 
Dr Özdemir in reference 44: citing 174 centers is correct 
(not 147), while SARS-CoV-2 is also correct (not SARS-
CoV-19). We hope they do not affect the meaning of the text.

In conclusion, the risk of severe COVID-19 in subjects 
with asthma is influenced by multiple factors, including 
demographics, ethnicity, genetics, treatment, asthma sever-
ity, lung function, asthma phenotype, and comorbidities. 
This is an evolving research field which may uncover new 
mechanisms, and shed light on the long-lasting effects (long-
COVID) towards improved management.
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