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not of severe COVID-19, in asthma patients. Still, no definitive conclusions can be drawn since many
bias factors have not been taken into account. https://bit.ly/34FRfmT
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The coronavirus disease 2019 (COVID-19) pandemic has already claimed the lives of nearly 1.5 million
people and the virus is continuing to spread across the world [1]. The disease can affect anyone, and
although SARS-CoV-2 infection leads to mild COVID-19 in the majority of cases, the proportion of
patients developing severe pneumonia is of great concern.

It is now well-recognised that older age, obesity, cardiovascular disease and diabetes are risk factors for
poor COVID-19 outcome [2–4]. What is not yet clear is whether chronic respiratory diseases like asthma
are amongst the risk factors as well. The many studies that have addressed this question show discrepant
results and point towards numerous factors that may play a role in the susceptibility and severity of
COVID-19 in asthma patients [5–10]. These include the severity of asthma itself, the asthma phenotype
(allergic or non-allergic), asthma medication (corticosteroids or no corticosteroids), and comorbidities
[11–15]. Because of this complex interplay between numerous factors involved, there is a need for
large-scale studies that allow adjustment for confounders, making it possible to evaluate the true impact of
asthma on the susceptibility and outcome of COVID-19.

This is exactly the approach taken by CHOI et al. [16] and IZQUIERDO et al. [17] in the two real-life studies
in this issue of the European Respiratory Journal. While CHOI et al. [16] included all COVID-19 cases in
Korea (n=7590) by using a national claims database, IZQUIERDO et al. [17] analysed medical record data
from 71182 patients with asthma who attended medical services from a region in Spain. CHOI et al. [16]
found a higher frequency of asthma in the COVID-19 population compared to the general population
(2.9% versus 1.6–2.2%), while IZQUIERDO et al. [17] found a higher frequency of COVID-19 amongst
asthma patients compared to the general population (1.41% versus 0.86%). In addition, IZQUIERDO et al. [17]
showed an even higher incidence of COVID-19 in patients on biologic therapy (2.31%). Thus, both studies
suggest that the susceptibility for contracting COVID-19 in asthma patients is higher than in the general
population, especially in those with severe asthma on biologic therapy.

Regarding the severity of COVID-19, IZQUIERDO et al. [17] reported equal hospitalisation rates in asthma
and non-asthma patients with COVID-19 (in both cases 26%). Likewise, CHOI et al. [16] found that
COVID-19 severity as illustrated by ICU admission rate and duration were similar between COVID-19
patients with and without asthma. Although mortality rates were higher in patients with asthma, asthma
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and asthma severity did not show to be significant predictors of COVID-19 related mortality after
adjustment for age, sex and comorbidities. A higher prevalence of inhaled corticosteroid (ICS) users in
patients who were hospitalised for COVID-19 was found by IZQUIERDO et al. [17], but CHOI et al. [16] did
not find any association between asthma medications and COVID-19 outcome.

The studies by CHOI et al. [16] and IZQUIERDO et al. [17] are both unique and important because of their
impressive sample size and innovative approach (big data analytics and artificial intelligence in the study
by IZQUIERDO et al. [17]). But have these large-scale studies provided us with definitive answers as to
whether asthma, the severity of asthma and asthma medications affect COVID-19 susceptibility and
severity? The higher incidence of COVID-19 among asthma patients reported in both studies is more or
less consistent with other large (but smaller) studies [8, 18–20]. However, there are still some outstanding
issues that may have influenced the results. First, the method by which asthma was diagnosed was very
strict in the study by CHOI et al. [16] and rather vague in the study by IZQUIERDO et al. [17], possibly
leading to under- or over-diagnosis, respectively. This may also explain differences in proportions of
patients using ICS between the two studies (23% versus 41%). Another bias factor may have been the
methods by which COVID-19 was diagnosed. CHOI et al. [16] exclusively included PCR-confirmed
COVID-19 cases, while IZQUIERDO et al. [17] also included patients with suspected COVID-19 based on
clinical parameters. In addition, infection rates may also have been affected by testing policies or shielding
advice, for example, if older patients, patients with comorbidities such as asthma, or patients with more
severe symptoms, tested more frequently or better protected themselves. Thus, with such inaccuracies in
case definition and variations in local conditions, it remains difficult to determine with certainty whether
asthma patients are more susceptible to getting COVID-19 or not.

How about the risk of poor outcome or death from COVID-19? Severity and outcome of COVID-19 are
highly dependent on age, as children experience less severe COVID-19 than elderly people [21]. Age is
therefore an important confounder in the assessment of risk of contracting severe COVID-19. IZQUIERDO
et al. [17] showed that asthma patients without COVID-19 were younger and more likely to have eczema
and rhinitis, while those with COVID-19 were older and more likely to have comorbidities like
hypertension and diabetes. These results could very well be confounded by age. CHOI et al. [16] solved this
issue by adjusting for age and comorbidities in a multivariate analysis, which would have been of additive
value in the study by IZQUIERDO et al. [17].

What do the two studies teach us about safety of asthma medication, in particular ICS with respect to
COVID-19 susceptibility and outcome? There is much debate about the risk-increasing or protective
effects of asthma medication in the course of COVID-19 disease [22]. In such risk assessment, asthma
severity and phenotype are important confounders. CHOI et al. [16] found higher healthcare-related costs
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FIGURE 1 Factors that may influence reported incidences of (severe) coronavirus disease 2019 (COVID-19) in
asthma patients. The reported incidences of (severe) COVID-19 cases among asthma patients are not
determined by patient-related factors alone. Also, local factors and the applied methodologies can play an
important role. ACE2: angiotensin converting enzyme 2; ICS: inhaled corticosteroids; OCS: oral
corticosteroids.
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in patients using oral short-acting β-agonists (SABA). However, less than 4% of patients used oral SABA
in the 2 months before COVID-19 diagnosis, suggesting that not oral SABA itself, but other factors, such
as the type of patients that are prescribed oral SABA, played a role in these increased costs. Not
surprisingly, regression analysis showed that asthma medications were not independently associated with
poor outcome of COVID-19. CHOI et al. [16] also found a longer hospital stay in patients on Step 5
treatment (defined as ⩾90 days oral corticosteroids in the previous year), but firm conclusions cannot be
drawn as only four patients were on Step 5 treatment. IZQUIERDO et al. [17] conclude that ICS use is “safe”,
because ICS users in their study were less frequently hospitalised for COVID-19 than non-ICS users. This
finding is, however, in contrast with a recent observational study in the UK showing an association
between higher ICS doses and risk of COVID-19 related death in asthma patients [13]. The studies by
CHOI et al. [16] and IZQUIERDO et al. [17] did not take dosage of ICS into account, which may partly
explain the discrepancy between the three studies regarding the influence of ICS use on COVID-19
outcome.

What about the use of asthma biologics and the risk of COVID-19? Currently available asthma biologics
block pathways of type 2 inflammation. This type of inflammation, in particular allergic inflammation, has
been suggested to have a protective effect through down-regulating the angiotensin converting enzyme
(ACE)2 receptor used by the virus to enter host cells, or hypothetically, by counterbalancing the
exaggerated anti-viral immune response observed in severe COVID-19 patients [23, 24]. IZQUIERDO et al. [17]
analysed a large number of patients on biologic therapy (n=865), and found a relatively high incidence of
COVID-19 of 2.3% in these patients, while this was 1.4% in the general asthma population. Only two out
of 20 infected patients on asthma biologics (10%) were hospitalised. While these numbers are small, they
are consistent with other reports suggesting that there is no increased risk of a poor outcome in asthma
patients on biologics [25, 26].

In summary, these large-scale studies have confirmed previous findings about the risk for asthma patients
to develop (severe) COVID-19. Asthma patients appear to be slightly more susceptible to contracting
COVID-19, but severe disease progression does not seem to be related to medication use, including
asthma biologics, but rather to older age and comorbidities.

However, no definitive conclusions can be drawn yet as many factors can influence the reported
incidences of (severe) COVID-19 (figure 1). These potential bias factors have not been taken into account
in the published studies so far and therefore many questions remain unanswered. Similar large-scale,
preferably multinational real-life studies with detailed information on asthma phenotype and medication
usage in patients with a confirmed diagnosis of COVID-19 would be an ideal next step to further build on
this new evidence.
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