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Macrolides have a macrocyclic lactone ring,
whose size and features have been modified
from the 14 carbon structure of erythro-
mycin in order to develop newer agents
such as azithromycin (AZM). They were ori-
ginally derived from products the microbial
order Actinomycetales (Saccharopolyspora
erythrae, formerly Streptomyces erythrae),
and are yet another respiratory harvest from
the organism that have given us many anti-
biotics, starting with the important antitu-
berculosis drug, streptomycin. Macrolides
are widely used as antibiotics, and now form
part of guideline-recommended therapy in
community-acquired pneumonia. They have
an expanding role in the therapy of chronic
inflammatory diseases based on their add-
itional anti-inflammatory and immunosup-
pressive properties. Further development
has produced broad-spectrum antibacterials,
such as AZM, with a longer half-life,
and minimal inhibition of cytochrome
CYP3A4 and, hence, fewer drug interac-
tions. Other developments in this class
include tacrolimus and its derivatives that
target macrophyllin-12 (FK506 binding
protein) and are potent immunosuppressive
agents.

The classical airway disease that responds
to long-term low-dose macrolide therapy is
diffuse panbronchiolitis in Asian popula-
tions.1 The pathological lesion is centred
around the bronchioles and involves
intense chronic inflammation, typically neu-
trophilic, leading to mucus hypersecretion,
progressive loss of lung function, bacterial
airway infection, and often death. Building
on this paradigm, macrolides have been
found to be effective in other airway dis-
eases, such as post-transplant bronchiolitis
obliterans syndrome, bronchiectasis, cystic
fibrosis and, recently, chronic obstructive
pulmonary disease (COPD).2 Neutrophilic
bronchitis and bronchiolitis are common
features of these diseases and may represent
the target lesion. The most consistent effect
of macrolides in these disorders is a reduc-
tion in exacerbation rate, with variable
effects on lung function, symptoms and
mucus hypersecretion. The recognition that
some forms of asthma, particularly severe

asthma, may have a neutrophilic bronchitis3

has prompted a re-evaluation of macrolides
in asthma.
Earlier studies that evaluated macrolides

in the non-eosinophilic severe asthma
phenotype were positive for their respective
outcomes,4 5 whereas studies in milder
forms of asthma, or non-phenotyped popu-
lations, yield negative or mixed results.6

Against this background, the AZIAST study
provides further evidence to support the
efficacy of AZM in severe non-eosinophilic
asthma, but there are qualifications, requir-
ing further studies.7

The randomised trial was methodo-
logically well conducted, with good reten-
tion, and used clinically relevant outcome
measures. The subjects had symptomatic
asthma despite taking a high-dose inhaled
corticosteroid and long-acting B2 agonist,
with a long history of disease, and were
selected to have at least two severe asthma
exacerbations and/or lower respiratory
tract infections (LRTI) in the prior year.
They are the type of patient where add-on
therapy should be considered, but so
should optimisation of self-management
skills, including adherence, and assess-
ment and treatment of comorbidity.
Self-management skills and inhaled
corticosteroid (ICS) adherence were opti-
mised, and the low fractional concentra-
tion of exhaled nitric oxide (FENO) at
entry is consistent with a low rate of ICS
non-adherence. Comorbidities were not
specifically addressed prior to entry, and
perhaps further research should be carried
out to investigate the relative benefit of
management based on clinical phenotype
(including assessment and treatment of
comorbidities) versus management based
on inflammatory phenotype.
There was no effect of AZM on the

primary outcome in the total population
when assessed without inflammatory phe-
notyping. This is an important negative
result for several reasons. First, the subject
selection included a requirement for prior
LRTIs, and it could be argued that an anti-
biotic will of course reduce episodes of
infective bronchitis. The fact that this did
not occur in the group overall (but did
occur in the non-eosinophilic subpheno-
type) supports a phenotype-specific effect,
occurring by mechanisms other than the
antibacterial activity of AZM. Second, the

result underscores the need to phenotype
patients in trials of severe asthma when the
aim is to assess the effects of pathway-
specific therapies. The risk of not doing this
is to falsely dismiss a treatment. The result
also shows the need to phenotype patients
in order to prevent unnecessary exposure
of the patient to a drug that may be inef-
fective or even harmful for them.

The drug had differential effects in the
different asthma inflammatory phenotypes.
AZM reduced severe asthma exacerbations
and the compound endpoint of exacerbation
and/or LRTI in the subphenotype of
non-eosinophilic asthma. The effect was
highly clinically significant, with approxi-
mately 67% of AZM-treated patients
remaining exacerbation and/or infection
free, compared with 38% in the placebo
group. The non-eosinophilic group was rela-
tively common, and importantly, was not
recognised by FENO alone. At least half the
study population had eosinophilic asthma
with low FENO. This discordance between
airway-derived FENO levels and blood
eosinophilia in severe asthma has been noted
previously, and probably relates to the speci-
ficity of FENO for steroid-sensitive epithelial
i nitric oxide synthase (iNOS) changes, and
not the bone marrow lesion that is a recog-
nisable component of refractory eosinophilic
asthma.

AZM was ineffective in eosinophilic
asthma, and in fact, the eosinophilic sub-
group had more exacerbations when taking
AZM. This is both unexpected and unex-
plained, but warrants follow-up. The
drug was well tolerated, but concerns
remain with the effect of this therapy on
community-wide rates of macrolide resist-
ance. These issues will need to be addressed
through more research. Potential cardiac
toxicity was avoided by subject screening
prior to study entry and monitoring during
the study. These are essential components
of managing a patient on long-term macro-
lide therapy.

The purported mechanisms of AZM in
non-eosinophilic severe asthma include anti-
bacterial activity against an underlying
chronic infection, such as Chlamydia
pneumoniae, antineutrophil activity either by
enhanced clearance of neutrophils (macro-
phage efferocytosis)8 or increased neutrophil
apoptosis, or an effect on airway mucus. The
study found no effect based on the presence
or absence of Cpn seropositivity (supplemen-
tal figure S2 in Brusselle et al).7 Recently
noneosinophilic asthma has been shown to
have impaired efferocytosis,9 and in COPD
this is improved by AZM,8 supporting this
mechanism of action in AZIAST.

The AZISAST study strongly supports
the need to use inflammatory
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phenotyping when evaluating new ther-
apies in severe asthma. It provides prom-
ising data for a clinically important but
phenotype-specific effect of AZM in
non-eosinophilic asthma, but also high-
lights a potential downside of microbial
resistance. Before recommending AZM
for severe asthma, we need more of
both efficacy and safety data from larger
patient numbers, and from a primary
outcome analysis. Such a study is
ongoing (ACTRN12609000197235).
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