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Corticosteroids are widely used in the treatment of various diseases because of their potent 
anti-inflammatory effects. Systemic corticosteroids are still considered a mainstay of 
treatment for many inflammatory conditions such as rheumatic disease, inflammatory 
bowel disease, and allergic disease. Asthma is characterized by chronic airway inflammation 
dependent on diverse pathophysiological pathways. Since their introduction in the 
management of asthma,1 systemic corticosteroids have played a major role in the management 
of uncontrolled severe asthma as well as its acute exacerbations. However, it has become very 
apparent that the long-term use of systemic corticosteroids is associated with serious effects 
such as osteoporosis, hypertension, diabetes, adrenal suppression, and cataracts,2 that is the 
background against what we seek a safer way of using corticosteroids and promoting the use of 
inhaled corticosteroids (ICS) in the chronic management of asthma.3

In addition to its clinical efficacy, the strikingly lower risk of adverse reactions associated 
with ICS vs oral corticosteroids (OCS) makes ICS the current mainstay of pharmacotherapy 
of chronic asthma. However, there is a large body of data suggesting that long-term 
use of ICS can also induce systemic adverse effects, including adrenal insufficiency, 
osteoporosis, cataract, and immunity, in a dose-dependent manner.4 The possibility of a 
risk of pneumonia associated with ICS use was first raised in chronic obstructive pulmonary 
disease (COPD) patients.5 This led to concerns about pneumonia risk in asthmatic patients 
who have to use ICS as the treatment of choice for long-term control. The incidence of 
pneumonia seems relatively low in asthmatic patients compared with COPD patients who 
are older and have more comorbidities. In a retrospective analysis of double-blind clinical 
trials using budesonide, there was no increased risk of pneumonia in asthmatic patients 
using ICS.6 There was also no dose-dependency for the development of pneumonia with 
use of budesonide, or any difference in risks between budesonide and fluticasone. In a 
recent meta-analysis of randomized trials on the use of ICS and the risk of pneumonia in 
asthmatic patients, ICSs were associated with a decreased risk of pneumonia.7 In contrast, 
observational studies revealed an increased risk of pneumonia with ICS use in asthmatic 
patients. These conflicting findings show that real-world data (RWD) can yield different 
results than clinical trials.8

In the current issue of Allergy, Asthma & Immunology Research, Kim et al.9 analyzed nationwide 
Korean health insurance claims data to examine the risk of pneumonia with ICS use in 
asthmatic patients aged over 15 years.9 Using multivariate logistic regression analysis 
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adjusting for age, sex, comorbidities and history of hospitalizations, they find that ICS 
use is significantly associated with the development of pneumonia. Evidently asthmatic 
patients, as well as COPD patients, are at the risk of incident pneumonia with the use of ICS. 
However, since there were no data on the use of chronic or multiple bursts of OCS in their 
study subjects, it is not clear whether the association of ICS with pneumonia might have 
been affected by the use of systemic corticosteroids. Indeed, it is very likely that the risk of 
pneumonia is more influenced by the duration and dose of administered OCS than by the ICS 
themselves. In addition, there was no detail data to analyze of the dose-dependency of ICS 
based on the numbers of ICS canisters dispensed. Also, it would also be useful to compare 
pneumonia risks between different ICS.

Given the possible adverse effects of ICS such as pneumonia, what is the best 
pharmacological treatment strategy in asthma? Just informing a possible risk of pneumonia 
associated with ICS for our patients is not enough. The relative risks and benefits of ICS 
indicate that they should be recommended as the treatment of choice to achieve and maintain 
controls in patients with moderate to severe asthma. Studies in COPD have shown that 
higher doses of ICS and longer durations of their use increase the risk of pneumonia, though 
there have been contrary results.10 Therefore, it would be reasonable to step down from high 
dose-ICS to low dose as soon as possible, once asthma is in well controlled. In cases of mild 
asthma, recent clinical trials showed that as-needed use of low dose- ICS/formoterol was as 
effective as regular use of ICS in reducing exacerbations even at quite low daily ICS doses.11,12 
Since the prescription rate of ICS remains low in the real world, their use in asthma should 
not be discouraged because of the possible risk of pneumonia.

What if a patient with asthma experiences pneumonia? Should we reduce the dose of ICS 
and add other controllers? Or would it be better to switch to other ICS drugs? In COPD, 
intra-class differences in the risk of pneumonia associated with different ICS have been 
suggested, and fluticasone was found to have a higher risk of pneumonia than budesonide 
due to the prolonged duration of its action in the airways.13 However, in asthma, no intra-
class differences in the risk of pneumonia associated with ICS have been reported so far.6 
Since changing devices can affect the manifestations of asthma, such as exacerbations,14 the 
question whether switching of device type could reduce the occurrence of adverse reactions 
including pneumonia remains to be answered. Should routine pneumococcal vaccination be 
recommended for asthmatic patients considering the possible risk of pneumonia associated 
with ICS use?—more evidence is needed, from clinical trials as well as RWD.

RWD is being used more and more to answer questions regarding drug safety. While 
randomized controlled trials have strengths in generating high-quality information 
regarding efficacy and safety in limited numbers of enrolled subjects, large-volume routinely 
collected population health data can provide insight into safety in a population with diverse 
characteristics and phenotypes.15 To answer many questions about the safety of ICS, including 
the pneumonia risk associated with asthma, one can analyze various kinds of RWD, such as 
health insurance claims data at a national level, and electronic health records. Common data 
models such as the Observational Health Data Sciences and Informatics have been adopted 
for pharmacovigilance and drug safety analysis. ICS remains the most potent controller, with 
proven efficacy in reducing asthma mortality and risk of exacerbations. More evidence of ICS 
safety is needed to allow us to use ICS wisely and safely in our asthma patients.
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