
Inhaled corticosteroids and increased
microbial load in COPD: potential role of
epithelial adhesion molecules

To the Editor:

We read with great interest the recent very elegant study by CONTOLI et al. [1] published in the European
Respiratory Journal, and the accompanying editorial by WILKINSON [2], wherein authors investigated the
long-term effects of inhaled corticosteroids (ICS) on microbial load in chronic obstructive pulmonary
disease (COPD). It is an important area, and it is encouraging and reassuring that leading respiratory
journals are recognising this. Understanding the mechanisms behind microbial infections is very
important. In the discussion, the authors mentioned that the mechanisms by which these communities of
different microorganisms interact with the epithelium and influence the immune system in COPD are
essentially unknown. We would like to take this further, and suggest a broader discussion of new insights
into the potential mechanisms contributing to increased adherence of microbes to airway epithelium and
immune cell populations.

The prerequisite step is the adherence of pathogens to the respiratory mucosa. The interaction between the
epithelial and bacterial surface occurs through phosphorylcholine (ChoP), a molecular mimic of
platelet-activating factor (PAF) present on the bacterial surface, while PAF receptor (PAFR) is expressed
on the airway epithelium [3–6]. Both airway pathogens, pneumococcus and Haemophilus influenzae can
attach to airway epithelial PAFR through ChoP and remain protected from body’s innate immune
responses [3]. We have previously reported that PAFR expression increases in the airways of smokers and
COPD patients [6, 7]. Importantly in this study, we also looked at the effects of fluticasone propionate
(FP) on PAFR expression in COPD patients [7]. Since ICS are known to be a major risk factor for
pneumonia, we hypothesised whether ICS itself increases PAFR expression and facilitates bacterial
adhesion. Interestingly, we found that high doses of FP elevated PAFR expression in COPD patients
compared to placebo. The intervention, though underpowered, still provided interesting inputs on the
likely cause of observed vulnerability to pneumococcus infection in COPD patients treated with FP.

Further, we also observed an increase in PAFR expression in the small airway, inflammatory cells and
alveolar epithelium of COPD patients [8]. The pan-airway presence of PAFR in COPD patients is likely to
provide necessary adhesion sites throughout the lung tissue, hence increasing the risk of bacterial
colonisation at multiple regions [8]. Similarly, in COPD patients, we observed an epithelial increase in
another such adhesion molecule, intercellular adhesion molecule 1, suggesting involvement of more than
one receptor facilitating such mechanisms [5]. In an in vitro study using BEAS-2B lung epithelial cells, we
further demonstrated that antagonising PAFR by using specific chemical blockers lead to significant
decrease in adherence and engulfment of both nontypeable H. influenzae and Streptococcus pneumoniae in
a dose-dependent manner [4]. This also suggests PAFR as potential therapeutic target in COPD to block
chronic microbial colonisation and reduce acute exacerbations.

Another likely factor from our observations for the increased vulnerability of COPD patients to infections
is indeed the very lack of key inflammatory cells in the airway wall of mild–moderate COPD patients [9].
The administration of ICS in such patients would reduce their ability to mount an appropriate immune
response to the infection. Further, in our recently published study [10], we observed differential
macrophage switching occurring in small airway wall and bronchoalveolar lavage (BAL) derived alveolar
macrophages (AMs). While the nonsmokers’ small airway walls, which were predominantly M2 (CD163+),
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switched towards the M1 phenotype (CD68+ inducible nitric oxide synthase (iNOS)+ dual positive) in
smokers and early-stage COPD, the BAL AMs switched towards a more M2 phenotype and were mainly
driven by cytokines/chemokines that skewed more towards a M2/Th2 profile. Moreover, we observed that
the BAL AMs from COPD patients had downregulated iNOS expression when compared to nonsmokers,
again pointing towards the existence of dysfunctional BAL AMs, which we suspect could be further
suppressed by ICS treatment [10]. With such intrinsic immune complexities involved, a largely
nonspecific, broad-spectrum corticosteroid, we believe, will not be very efficient, and on the contrary, may
produce undesired effects of an increased susceptibility to infections in COPD patients as reported by
CONTOLI et al. [1].

Taken together, these observations suggest that microbial adhesion molecules are important epithelial
attachment sites for both viruses and bacteria, which are potentially upregulated in response to ICS
treatment and increase microbial load. This complex pathology is further exaggerated due to the
increasingly immunocompromised situation in COPD patients. Our findings in COPD might well be
applicable to other chronic lung disease such as asthma and interstitial lung diseases [3]. Translational
research in this area of microbial–epithelial interactions is still in its infancy, but has a huge potential to
provide novel insights into COPD. There is an essential need to rethink COPD airway pathology for
identification of new therapeutic targets. This recent paper by CONTOLI et al. [1] is a timely reminder that
understanding these mechanisms is of utmost importance.
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