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3 Azithromycin during Wheezing llinesses among Preschool Children
Does the Airway Microbiota Provide Insights into Mechanism?

Young children often experience recurrent episodes of respiratory tract
illnesses manifested by wheezing, cough, and breathlessness (1). A
substantial fraction of these episodes can be quite impactful, leading to
high rates of health care use along with frequent prescription of
bronchodilators and systemic corticosteroids (which are not without
consequences). Despite the commonplace use of these approaches,
studies suggest that systemic corticosteroids may not be as effective in
improving clinical symptoms as generally thought (2, 3), prompting
research examining alternative treatment strategies.

The macrolide antibiotic azithromycin has been shown to impact
such episodes, either by preventing symptom progression when given
very early during an evolving episode (4) or by shortening illness
duration when given after 3 days of symptoms (5). What remains
uncertain is the mechanism(s) through which azithromycin exerts these
effects. Potential explanations have included antiinflammatory actions
(6, 7), antiviral effects (8), and/or classical antimicrobial effects.
Although viruses have long been considered the dominant infectious
driver of these episodes, recent culture-based and non—culture-based
detection of bacteria in the upper airways of affected children have
drawn significant attention to the role of these bacteria in illness
pathogenesis.

In this issue of the Journal, Thorsen and colleagues (pp. 149-158)
provide an examination of the relationship between the nasopharyngeal
microbiome and response to azithromycin (9). This report is derived
from a clinical trial involving a subset of children 12-36 months of age
enrolled in the COPSAC,0;0 (Copenhagen Prospective Studies on
Asthma in Childhood) prospective birth cohort study (5). Children who
had experienced recurrent asthma-like symptoms were randomized to
receive either azithromycin (10 mg/kg/d for 3 d) or placebo at any
subsequent episode of at least 3 consecutive days of parent-reported
asthma-like symptoms. The primary outcome of the parent study was
positive, with azithromycin therapy being associated with a 63.3%
shortening of episode duration relative to placebo (3.4 vs. 7.7 d) (8). This
effect was independent of the presence of pathogenic bacteria identified
by the culture of hypopharyngeal samples, and there was no evidence for
effect modification by the presence of a virus. For the current report,
which used genomics to characterize the microbiome rather than
culture-based techniques, the investigators sequenced the V4 region of
the 16S rRNA gene in 139 hypopharyngeal aspirates obtained from 68
children at each initiation of study therapy (9).
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Thorsen and colleagues identified a substantial microbial presence
in hypopharyngeal samples, with 1,412 operational taxonomic units
(OTUs) from 333 genera, a median richness of 45 OTUs (interquartile
range, 33-61), and a median Shannon diversity index of 1.84
(interquartile range, 1.45-2.19). Not surprisingly, the four most
commonly identified genera were typical respiratory tract organisms—
Moraxella, Haemophilus, Streptococcus, and Neisseria—and these
genera largely defined five discrete clusters, with each one dominating a
cluster plus a fifth cluster without a dominant genus but comprised of
several genera. There was no effect of azithromycin therapy on
microbial richness or diversity during a subsequent illness. Greater
richness and diversity were both associated with longer episode
duration, with each 10-OTU increase associated with a 7.5% increase in
episode duration. As sample richness increased, so too did the effect of
azithromycin on episode duration, with each 10-OTU increase being
associated with a 10% greater azithromycin response.

In addition to these overall microbiota effects, the presence of
several specific OTUs was related to episode duration: 13 OTUs in the
placebo-treated episodes and 3 in azithromycin-treated episodes.
Fifteen of these OTUs were associated with longer episode duration,
including several Neisseria and Veillonella OTUs, whereas only a
Moraxella OTU was associated with shorter episode duration. The
Neisseria-dominant cluster was associated with the longest episode
duration, whereas the cluster withouta dominant genus experienced the
shortest episodes. In terms of effect on azithromycin response, nine
OTUs, when present at high relative abundance, were associated with
greater azithromycin effect. Finally, five individual OTUs were found to
modify the effect of azithromycin, with three increasing (Veillonella,
Leuconostoc, and Vibrio) and two decreasing (both Neisseria) the effect.
The authors conclude that during acute episodes of asthma-like
symptoms, the airway microbiota is associated with episode duration
and modifies the effect of azithromycin during these illnesses (9).

What are we to conclude about these findings with respect to the
mechanism(s) through which azithromycin reduces episode duration?
These findings suggest that azithromycin is likely operating, at least in
part, through its classic antimicrobial actions, as greater effects are seen
during episodes with greater microbial content reflected by richnessand
abundance in hypopharyngeal samples. The presence of 15 specific
OTUs was associated with longer episode duration, and greater relative
abundance of 9 specific genera (including Veillonella and Neisseria) was
associated with greater azithromycin effects. No data are presented in
terms of antimicrobial resistance patterns of the identified OTUs, so it
remains unknown whether the patterns of response (or lack thereof) are
related to azithromycin resistance. The presence of a Prevotella was
associated with longer episode duration and a diminished azithromycin
response—could this have been because of azithromycin resistance
among this genus?

There are several limitations to consider in interpreting these
results. The study population was a subset of the entire clinical trial (5)
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and exhibited greater asthma risk and more severe disease than the
overall population, limiting the generalizability of the findings. Samples
were taken from the hypopharynx and, although clearly informative
and correlated to the clinical response, may not precisely reflect
microbial community structure in the lower airways. The samples were
obtained after 3 days of symptom development, so it is not known
whether these patterns of microbiome structure would have been
detectable even earlier in the course or whether they reflect the potential
effects of an intercurrent viral infection on the microbiome.
Unfortunately, there are no data presented on the direct effect of
azithromycin on the microbiome structure after treatment, which
would help to determine if the antimicrobial effects paralleled clinical
response. Although the initial study report demonstrated no effect
modification by viral infection (5), there are no data presented with
quantification of the effect of azithromycin treatment on viral load or
immune markers after treatment.

Our understanding of the infectious components of these lower
respiratory tract illnesses in young children continues to evolve. Viral
infections remain important triggers of episodes, but there is a clear
interaction with nonviral airway microbes that influence episode
development and likely impact treatment responses. Additional
research is needed to further disentangle these factors and ultimately
allow for more effective and targeted therapies that reduce the
substantial morbidity associated with these episodes.
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3 Are Adults with Chronic Obstructive Pulmonary Disease Vulnerable to
Air Pollution and Cardiovascular Risk?

Substantial research has provided evidence that long-term exposure to
air pollution, especially fine particulate matter (particles <2.5 pm in
aerodynamic diameter [PM, 5]), contributes to cardiovascular disease
(CVD) (1, 2). Key to this evidence is the growing number of cohort
studies that have found long-term exposures to PM, 5 air pollution to be
associated with increased risk of mortality, including CVD,
nonmalignant respiratory disease, and lung cancer mortality (3, 4).
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PM, s-mortality relationships have been observed mostly in
broad, population-based cohorts. A few specific, susceptible
subpopulations that may be especially vulnerable to air pollution
exposures have been identified. For example, relatively large
PM, s-mortality associations have been observed in cohorts of
patients who received a cardiac transplant (5) and survivors of
myocardial infarction (MI) (6). Also, relatively large associations
between PM, 5 air pollution and CVD mortality risk have recently
been observed in a cohort of U.S. patients with cancer and cancer
survivors (7).

Another identifiable subpopulation that may be especially
vulnerable to CVD risk from exposure to air pollution consists of adults
with chronic obstructive pulmonary disease (COPD). There is
substantial CVD comorbidity in adults with COPD, and those with
COPD are at greater risk of CVD and death (8, 9). A recent cohort study

American Journal of Respiratory and Critical Care Medicine Volume 204 Number 2 | July 15 2021


http://www.atsjournals.org/doi/suppl/10.1164/rccm.202104-0842ED/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202103-0647ED&domain=pdf&date_stamp=2021-07-16
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
http://dx.doi.org/10.1164/rccm.202103-0647ED

	editor_KW-ATS-RCCM210063 1
	editor_KW-ATS-RCCM210063 2

