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Asthma is one of the most common chronic
diseases in children. The inhaled
corticosteroids (ICS) are the mainstay
treatment for asthma, but ICS use may be

associated with local adverse effects and possibly an
increased risk of pneumonia. Asthma, itself, may be a risk
factor for pneumonia. Though the exact mechanism is not
well understood why asthma may increase the propensity
for pneumonia, it is postulated that alteration in respiratory
epithelial micro-environment by the inflammatory process
of asthma and by immune modulation because of ICS may
be some of the reasons [1]. Inflammation in asthma
increases expression of platelet-activating factor receptor
that promotes bacterial attachment resulting in more
pneumococcal carriage [2]. The nasopharyngeal
colonization of bacteria is the first step towards invasive
infection by them, leading to pneumonia. A coinfection by
a virus may result in pneumonia in children who already
had nasopharyngeal colonization by bacteria [3].
Therefore, it is interesting to know the effects of ICS on
carriage rate of pathogenic bacteria in nasopharyngeal
flora in asthmatic children.

In the current issue of Indian Pediatrics, Nirmal, et al.
[4] have reported an absence of association between use of
ICS and isolation of pathogenic bacteria in the
nasopharynx in a study on 75 children with asthma and 25
controls. Also, they found no effect of high doses of ICS on
detection of pathogenic bacteria from nasopharynx.
Among the risk factors for colonization with pathogenic
bacteria, the authors reported that the use of biomass fuel
for cooking at home increased the risk. The study is limited
by a small sample size. It would have been interesting to
assess the effects of ICS on the nasopharyngeal
microbiome. One of the crucial questions will be whether
vaccination with the pneumococcal vaccine will affect the
carriage rate of S. pneumoniae and the development of
pneumonia in children with asthma. In the index study,
25.3% of asthmatic children and 20% of controls received
the pneumococcal vaccine, but the authors did not
evaluate the effect of vaccination on carriage rate. Esposito,

et al. [5] found the prevalence of S. pneumoniae carriage in
45.4% of 423 children and adolescents, but the carriage of S.
pneumoniae was not different in children with asthma with
or without receiving a 7-valent conjugate pneumococcal
vaccine.

Previous studies have demonstrated a higher rate of
nasopharyngeal colonization with S. pneumoniae in chil-
dren with asthma compared to non-asthmatic children [6].
A study from Brazil reported that ICS were significantly as-
sociated with oropharyngeal colonization for S.
pneumoniae in children [7]. In the same study, higher dose
of ICS (19.4% for dose of 100-300 µg vs 31.7% for dose of
400-800 µg; P=0.005) and prolonged duration of ICS (23.6%
for duration <6 months vs 31.7% for duration >6 months;
P=0.0002) were risk factors for the colonization of S. pneu-
monia [7]. Though authors in the index study did not report
the average duration of ICS use, there was a trend for in-
creased colonization in children who received ICS for more
than one year [4]. In a study among young adults, the
oropharyngeal colonization by S. pneumoniae, group A
streptococcus, Hemophilus influenzae, Moraxella
catarrhalis and Neisseria meningitides was significantly
more in asthmatics compared to non-asthmatics [8]. On
other side, a study from China showed that throat flora were
not different in children in control group and in children
with asthma on ICS [9]. Alsuwaidi, et al. [10] also demon-
strated no difference in nasopharyngeal isolation of bacte-
ria and viruses in children with asthma and controls [10].

To sum up, the data are still inconsistent for the effect
of asthma and ICS on nasopharyngeal carriage of
pathogenic bacteria. The possible reasons for
inconsistent results may be diverse geographical location
of study sites, the number of children studied, and some
unidentified factors. It is unclear whether a high dose of
ICS is a risk factor for S. pneumoniae colonization or the
severe asthma, for which high dose of ICS was used, is a
risk factor for S. pneumoniae colonization.

Though index study did not follow the patients to see
whether there is a difference in pneumonia in children with
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or without nasopharynx colonization [4], it will be prudent
to know the effect of nasopharyngeal carriage of bacteria or
virus for development of pneumonia in follow-up. Studies
with larger sample size are needed to clarify the effect of
asthma and ICS in different doses on nasopharyngeal/
oropharyngeal carriage rate of various pathogens. Future
studies should also evaluate the impact of vaccination on
the carriage rate and development of pneumonia in
asthmatic children. The role of the nasopharyngeal
microbiome in S. pneumoniae carriage and role of
pneumococcal biofilms in the pneumococcal virulence in
asthmatic children are other potential research areas.
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