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Inhaled corticosteroid is not associated with a poor
prognosis in COVID-19

To the Editors:
The coronavirus disease 2019 (COVID-19) pandemic is a
worldwide tragedy. Inhaled corticosteroids (ICS) are often
used to manage asthma or chronic obstructive pulmonary
disease (COPD).1 However, the impact of prior ICS use in
newly diagnosed COVID-19 patients remains controversial.2

South Korea has a well-established medical claims data-
base with a single mandatory government health insurance
system.3 We retrospectively analysed the association of ICS
use with COVID-19 prognosis using this database.

COVID-19-positive cases were diagnosed by reverse
transcription-PCR (RT-PCR) from nasopharyngeal/oropha-
ryngeal swab or sputum, and confirmed cases were isolated
or admitted to hospital by the Korean government. We
examined the complete South Korea data set on the use of
ICS by COVID-19 patient before and after diagnosis from
20 January 2019 to 15 May 2020.

The use of ICS is only approved for asthma and COPD
treatment and comprehensively documented in the Korean
medical claims database.1,3–7 For this study, ICS use was
defined as its use either alone or with a long-acting β2-
agonist (LABA) during the year prior to the COVID-
19-positive diagnosis. We evaluated comorbidities with the
modified Charlson Comorbidity Index (mCCI), which did
not include the pulmonary diseases to reflect the sole effect
of ICS.8 Management of COVID-19 was symptomatic
treatment.

We used the Student’s t-test and chi-square test for com-
paring continuous and categorical variables between groups,
simple and multiple linear regression analyses for evaluating
the influence of prior ICS use on hospital length of stay
(LOS) of COVID-19-positive patients and similarly used
univariable and multivariable logistic regression analyses for
evaluating intensive care unit (ICU) admission and all-cause
mortality. A p-value of <0.05 was considered statistically sig-
nificant. SAS version 9.4 (SAS Institute, Cary, NC, USA)
was used for statistical analysis.

A total of 6520 positive COVID-19 patients were
included in this study with a mean age of 47.9 years, of
which 39.7% were male. The mean mCCI score was 0.9
points. The proportion of any prescription of ICS (�LABA)
was 185/6520 (2.8%). The mean hospital LOS was 23 days,
the ICU admission rate was 3.2% and overall mortality was
3.3%. The group of positive COVID-19 patients who used
ICS before diagnosis was on average older (53.7 � 21.0
vs. 47.7 � 19.1, p < 0.01) and their mCCI score was higher

(2.1 vs. 0.9, p < 0.01) compared to the group of patients who
had not used ICS in the year prior to diagnosis. There were
no significant differences in sex and medical aid insurance
(insurance for low socioeconomic status) between the two
groups. Univariable analysis showed that the overall mortal-
ity was higher in the ICS group (9.7% vs. 3.1%, p < 0.01),
while hospital LOS and ICU admission rates were not signif-
icantly different.

Multiple linear regression analysis was conducted to
evaluate the contributing factors to hospital LOS. Age, sex,
mCCI score, insurance type and the prior use of ICS were
selected as predicting variables. No multi-collinearity
between variables was observed in the analysis. Older age
(exponentiation of the β coefficient [exp(β)] = 1.14) and
higher mCCI scores (exp(β) = 2.33) were significantly asso-
ciated with a longer hospital LOS. Patients with medical aid
insurance had a shorter hospital LOS than the National
Health Insurance Group (exp(β) = 0.09). However, use of
ICS before diagnosis was not associated with a longer hospi-
tal LOS (Table 1).

Multivariable logistic regression analysis was used to
examine the effects of age, sex, mCCI score, insurance
type and use of ICS on ICU admission and all-cause mor-
tality. Older age (OR 1.05; 95% CI 1.04–1.06), male sex
(OR 1.95; 95% CI 1.47–2.60) and higher mCCI scores
(OR 1.20; 95% CI 1.11–1.30) were significantly associated
with ICU admission rate, whereas the use of ICS
(OR 0.66; 95% CI 0.29–1.47; p = 0.31) was not associated.
While univariable analysis showed that all five factors
were associated with mortality, adjusted multivariable
analyses revealed that older age (OR 1.12; 95% CI 1.11–
1.14), male sex (OR 2.31; 95% CI 1.69–3.16), higher mCCI
scores (OR 1.30; 95% CI 1.20–1.41) and poor socioeco-
nomic status (OR 1.54; 95% CI 1.03–2.31; p = 0.04)
remained associated with all-cause mortality. Unlike the
other variables, the use of ICS was not associated with
mortality (Table 1). The results were similar in the sub-
group analysis of patients with the use of high-dose ICS
prior to COVID-19 diagnosis.

The clinical role of ICS in COVID-19 remains poorly
understood. This nationwide retrospective population study
examined the association between prior use of ICS and the
prognosis of COVID-19 patients. This study reports valu-
able findings regarding the use of ICS. Multivariable analysis
revealed that hospital LOS, ICU admission and all-cause
mortality were not associated with the use of ICS and
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premorbid use of ICS does not seem to have a harmful effect
in COVID-19 patients.

Schultze et al.9 reported poor outcomes associated with
ICS. However, the authors suggested that increased mortal-
ity observed in patients with high-dose ICS use was possibly
a result of unmeasured confounding due to disease severity.
Wark et al. showed the reduced expression of angiotensin-
converting enzyme 2 (ACE2) receptor expression in asthma
patients, which is a target of the COVID-19 virus.10 Peters
et al. showed supportive data of lower ACE2 receptor
expression in patients with ICS use.11

This study was a nationwide population study that
included detailed comorbidity and medication information,
with no subjectively collected measures or missing data.
Therefore, we were able to precisely determine the preva-
lence of ICS use prior to diagnosis, and evaluate the underly-
ing respiratory diseases such as asthma or COPD, and other
confounding demographic factors of confirmed COVID-
19-positive cases.

There were several limitations to this study. First, data analy-
sis in this study did not include lung function data, smoking sta-
tus, BMI and symptomatic scores of COPD or asthma because
of the nature of the medical claims data. This information is
important when assessing the severity of asthma or COPD. Sec-
ond, it did not include information of COVID-19 patients who
were still under treatment on 15 May 2020. A survival analysis
was not performed in this study due to lack of the information
about the timing of death. Although mortality data were avail-
able, the day of death was not included in the database. Third,
this was a retrospective study to evaluate the effects of prior use
of ICS itself on COVID-19. However, using medical claims data
was appropriate because of the comprehensive availability of
information on medical utilization before the diagnosis
of COVID-19. Fourth, the use of ICS was defined as any ICS
prescription within 1 year, including patients who were pre-
scribed only one canister of ICS. However, we added a subgroup
analysis of those patients with any ICS use within 3 months of
COVID-19 diagnosis and the results were similar. Fifth, we were
unable to address the confounding influence of underlying
asthma or COPD in the COVID-19-positive patients using ICS
prior to diagnosis.

In conclusion, we should be careful with the withdrawal of
ICS in COVID-19-positive patients, as this may lead to deterio-
ration of underlying chronic lung disease. This study provides
valuable evidence regarding the controversial issue of ICS dur-
ing the COVID-19 pandemic. In the adjusted analyses, we clar-
ified that the prior use of ICS was not harmful in COVID-19
patients. Older age, male sex, more comorbidities and poor
socioeconomic status were significantly associated with all-
cause mortality. Based on our results, we suggest not withdraw-
ing ICS medication in patients with asthma/COPD during the
COVID-19 pandemic.

KEYWORDS
coronavirus disease, COVID-19, inhaled corticosteroid,
prognosis, SARS-CoV-2T
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