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SUMMARY

In this randomized, double-blind, placebo-controlled
trial, theauthorsrecruited children aged 1 to 3 years, who
were diagnosed with recurrent asthma-like symptoms
from the Copenhagen Prospective Studies on Asthmain
Childhood 2010 cohort — abirth cohort consisting of the
general population of Zealand (Denmark). Each episode
of asthma-like symptoms lasting at least 3 days was
randomly allocated to a3-day course of azithromycin oral
solution (10 mg/kg/d) or placebo after examination by a
study physician at the research unit. The primary outcome
was duration of the respiratory episode after treatment,
verified by prospective daily diaries. Analyses were per
protocol (excluding those without a primary outcome
measure or who did not receive treatment). Authors
randomly allocated 158 asthma-like episodes in 72
children equally to azithromycin or placebo. The mean
duration of the episode after treatment was 3.4 days for
children receiving azithromycin compared with 7.7 days
for children receiving placebo. Azithromycin caused a
significant shortening of the episode by 63.3% (95% ClI
56.0-69.3; P<0.0001). The effect size increased with
early initiation of treatment, showing a reduction in
episode duration of 83% if treatment wasinitiated before
day 6 of the episode compared with 36% if initiated on or
after day 6 (P<0.0001). Authors concluded that
azithromycin reduced the duration of episodes of asthma-
like symptomsinyoung children.

COMMENTARIES
Evidence-based M edicine Viewpoint

Relevance: In recent years, there is increasing evidence
for using azithromycin in the management of various
respiratory diseases such asacute bacterial bronchitis[1],
Mycoplasma pneumonia [2], bronchial asthma [3],
bronchiolitis[4,5] and bronchiolitis obliterans syndrome
[6]. Investigators have also explored the potential of
azithromycin for preventing lower respiratory infection
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(LRI) among high-risk children with underlying diseases
[7], decreasing recurrent wheezing following Respiratory
syncytia virus(RSV) bronchiolitis[8], and reducing viral
load during episodes of severe bronchiolitis caused by
RSV [9]. A recent well-designed multi-centrictrial [10] in
the USA reported that a short course (5 days) of
azithromycin administered at the onset of a respiratory
infection in toddlers and young children reduced the
progression to severe disease by about one-third.

Longer durations of azithromycin therapy have been
reported to decrease acute pulmonary exacerbations in
cystic fibrosis [11], non-cystic fibrosis bronchiectasis
[12], chronic suppurative lung disease [13], bronchial
asthma [14], surfactant protein deficiency [15], and
chronic obstructive pulmonary disease[16,17] in adults.
Thistherapeutic and prophylactic diversity suggeststhat
the effects of azithromycin may not be mediated by
antimicrobial action alone. Serial measurement of IL-8in
nasal fluid and serum of infants admitted for RSV
bronchiolitis [8] showed that azithromycin treatment
decreased thelevelsafter two weeks of therapy. Similarly,
in agroup of adult patientswith chronic obstructivelung
disease, azithromycin resulted in decreased sputum
neutrophilsand the neutrophil chemokine CXCL8. These
findings suggest an anti-inflammatory  and/or
immunomodulatory effect of azithromycin[19].

Despitethe availability of several piecesof relatively
high quality evidence highlighted above, it should be
noted that azithromycin is <till not included in
management guidelinesfor most of these conditionsasa
standard of care. The recent trial [20] comparing
azithromycin versus placebo for treatment of acute
episodic airway symptomsininfantsand young children,
hasto be examined against this backdrop.

Critical appraisal: Table | summarizes a critical
appraisal of the study [20]. One of the major difficulties
with thistrial [20] isthat the investigators' definition of
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TABLEI: CRITICAL APPRAISAL OF THE TRIAL

Research question Does a short course of oral Azithromycin (I=Intervention) administered to infants having a history of
recurrent respiratory symptoms, and presenting with an acute epi sode (P=Population), change the duration
of the episode (O=Outcome), compared to placebo (C=Comparator)?

Study design Randomized controlledtrial (RCT)
Study setting Single-centre Danish birth cohort.
Participants Infants (1-3y) with recurrent respiratory symptoms (labeled as ‘recurrent troublesome lung symptoms’)

presenting with an acute episode (defined as three consecutive days of cough, wheezing or dyspnea) and
confirmed by a pediatrician. A composite score of the ‘troublesome lung symptoms’ was interpreted as
‘asthmarlike symptoms’ based on apreviousvalidation.

Study procedures Each enrolled infant underwent thorough physical examination, serum C-reactive protein (CRP),
hypopharyngeal aspirate (HPA) for bacterial culture, and nasopharyngeal aspirate (NPA) for vira PCR
studies (RSV, rhinovirus, enterovirus). Treatment protocol consisted of inhaled salbutamol (delivered by
metered doseinhal er with spacer), optional additional montelukast (4mg at night), and oral prednisolone @1-
2mg/kgfor 3days(at thediscretion of treating physicians).

Interventions Azithromycin @ 10mg/kg/d for 3 days.
Outcomes Placebo (nature, dose, and duration not described)
Samplesize Sample size of 86 episodes per group was calculated for an effect size of one day reduction in duration of

episodewith alpha0.05 and beta0.01, at 5% significancelevel. However, only 79 episodeswererandomized
to each arm. Sample sizeswere not cal cul ated for secondary outcomes.

Outcomes Duration of episode (however the criteria for considering end of an episode are not given); Time to
subsequent episode; Number of episodes becoming severe; Requirement or steroid (oral) therapy or
hospitalization; Duration of rescuetreatment with salbutamol; Serious adverse event (SAE); adverseevents
(AE); other infections; gastro-intestinal symptoms.

Randomization Therandom sequence was generated at the study Pharmacy by acomputer program with fixed block sizes of
10. The procedureisjudged asAdequate.

Allocation concealment Allocation was conceal ed using sealed envel opes (opacity hot mentioned) stored at the Pharmacy and study
site. The procedureisjudged asAdequate.

Blinding (masking) The intervention and comparator had similar physical appearance and properties.The primary outcome
assessor, trial investigators, and families of participating infantswere blinded to the all ocation, until thetime
of dataanalysis. It is unclear whether treating physicians were also blinded. Thetrial report does not state
whether assessment of successof blindingwasdoneat any timeduring thetrial. Overall, blindingisjudged as
Adequate.

Statistical methods Detailed statistical methods have been described. However, the analysis of the primary outcome was per
protocol and not by intention-to-treat. Adverse events were recorded in all infants who received the

intervention.
Incompleteoutcome  Although the total sample size was calculated as 172 episodes, only 158 (92%) were randomized. Primary
reporting outcome was assessed in 148 (94%) of the randomized episodes. The missing episodes were similar in the
two groups (6% each).
Selective outcome The authors have reported only the primary outcome with multiple post hoc analyses. Data on other
reporting outcomes have been sketchily presented. Antibacterial resistance pattern was not studied.

Overall assessmentof  Low risk of bias
methodological quality
Similarity of groups Curiously, thetwo groups have not been compared for baseline characteristics. Instead, thetrial participants

at baseline (72 infants) have been compared to those from the birth cohort who did not participate in the trial (135
infants).
Salient Results Azithromycin vsPlacebo : Mean duration of episode: 3.4 vs7.7 d (standard deviationsor confidenceintervals

not presented). Time to subsequent episode: Data not presented, but statistically insignificant result
mentioned. Number of episodesbecoming severe: Datanot presented. Requirement or steroid (oral) therapy
or hospitalization: Datanot presented. Duration of rescuetreatment with salbutamol: 8.9vs10.1d (standard
deviationsnot presented). SAE, other infections, gastro-intestinal symptoms: All nil in either group. AE 18/
78vs24/79

Contd....
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Interpretation of results The results appear to suggest that azithromycin is associated with reduction in the duration (and perhaps
severity) of episodesof “troublesomelung symptoms” ininfantswith recurrent symptoms of similar nature.
However, caution must be exercised ininterpreting these datafor asthmaor asthma-like symptoms (seetext).

Overall impression

Validity: Well-designed and well-conducted RCT with alow risk of bias. Results: Statistically and clinically

meaningful resultsfor the primary outcome. Applicability: Please seetext for caveatsto applicability among

infants/children with episodic asthma.

‘troublesome lung symptoms’ are used interchangeably
with ‘asthma-like symptoms.’ Theintentionisprobably to
usethe evidencein thelatter condition. But the hallmark
sign of asthma-like episodes — wheeze auscultable by
physicians—ismissinginthemgjority of enrolled infants.
In fact, objective wheeze was present in only 18% of the
randomized episodes, although (given the age group of
the enrolled participants) wheeze would be expected to be
adominant sign. Thisisalso perhapswhy the number of
infants who required beta-2 agonist as well as those
prescribed oral steroids, are not presented. In these
circumstances, it is difficult to accept that the enrolled
infantsinthistrial truly represent ‘ asthma-like' episodes.

What other clinical condition(s) could manifest with
the symptoms and signs described in this study?
Bronchiolitis can be ruled out for the same reason as
above. The authors themselves tried to exclude
pneumonia (although their definition with high specificity
could have compromised sensitivity). One wonders
whether the majority of infants could have had upper
respiratory tract infections rather than an episode of
asthma. Thisisindirectly supported by thefact that infants
without wheeze who received placebo had a mean
duration of illness of 13 days in contrast to 8.8 daysin
thosewith wheeze.

Another intriguing issue is that azithromycin started
early (i.e. prior to day 6 of the acute episode) had greater
effect. However, the trial was designed with a stringent
daily diary monitoring of infants in the birth cohort to
detect eligible infants having three consecutive days of
symptoms, at which point they were examined by
physicians. Under these circumstances, it isunclear how/
why an unspecified number of the infants were enrolled
after 6 days of symptoms.

Subgroup analyses (athough under-powered)
suggested that azithromycin was superior to placebo in
thosewith C-reactive protein (CRP) <8mg/L , temperature
<38 OC, and absence of pathogenic bacteria in
hypopharyngeal aspirate. Although these could be
statistical  artefacts, the anti-bacteria effect of
azithromycin (as proposed by the authors) would be
expected to work in the exact opposite circumstances.
Thisraisesthe question whether the effectsarerelated to
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non-antimicrobial actions of azithromycin. But,
azithromycin was superior in those colonized by H.
influenzae, and in those without respiratory viruses.

Theauthorsof thisstudy were cognizant of therisksof
fostering antimicrobial resistance, although they did not
examine the issue. This is a significant limitation,
especially as there is data showing that children treated
with azithromycin show resistance as early as 4-7 days
after initiating therapy, and this persistsfor several weeks
to months [21,22]. In this study, bacterial cultures were
performed, but somehow antimicrobia sensitivity was
not reported. Theauthorshaverightly concluded that their
results cannot be applied to clinical practice.

Extendibility: As elucidated above, it is difficult to
extrapolate the data to infants/toddlers with asthma/
asthma-like symptoms based on the data presented here.
For thisreason, it cannot be extended to our setting, even
though infantsmay havesimilar clinical presentations.

Conclusion: Azithromycin appearsto reducetheduration
of respiratory episodes in infants presenting with a
combination of symptoms and signs suggesting an acute
respiratory illness (although it is not similar to an acute
asthmaor bronchiolitis episode).
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Microbiol ogist’s Perspective

Inthe present study [1], theresearchers made two groups,
one in which azithromycin was administered and a
placebo group. However, did they actually isolate the
mentioned group of implicated organisms from the
placebo group? Did theauthorsdocument if at all and how
many patients were immunized for H.influenzae and
Pneumococcus in the azithromycin group, especially
when both vaccines are given under the national
immunization program of Denmark? It may be possible
that azithromycin may have somebronchodilator effectin
the alveali of patientsin a country with lower pollution
[2], but then how and why woul d azithromycin act against
respiratory viruses? Besides, colonization may be an
established risk factor for infection but not for
bronchoconstriction. Once such questions are
introspected, why should anyone replace a simple
bronchaodilator with azithromycin? Without establishing
answersto these questions, it would beunfair to prescribe
azithromycin, especialy when there are reports of high
minimum inhibitory concentrations of azithromycin in
Salmonellain Indiaand also considering the side effect of
prolonged QT interval with azithromycin[3].
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Pediatric Asthma Experts' Viewpoint

Acute episodes of asthma-like symptoms are truly
troublesomein children lessthan 5 years and account for
major morbidity and health care expenses. Thus, all
research directed towards el ucidation of underlying cause
and appropriate treatment is as much needed as
appreciated. The current double blind randomized
controlled trial (RCT) on the use of azithromycin for
episodes of asthma-like symptomsin children 1-3 yearsof
age concluded that those who received azithromycin for
such episodes had significantly shorter duration of
episodes compared to the placebo group, more so with
early initiation of treatment [1].

Very few studies have been done to demonstrate a
beneficial effect of macrolidesin amelioration of ‘acute
asthmaexacerbations', especialy in children, and overall
they show afavourable response to their use [2-5]. The
postulated mechanism have been antibacteria,
immunomodul atory and potential anti-viral properties of
themacrolides, but no conclusive evidence of the sameis
available [6]. Much more literature exists for use of
azithromycin in ‘persistent asthma’, both in adults and
children, but the results are conflicting [7,8]. The reason
for such incongruous resultsis the heterogeneous nature
of asthmaitself. Macrolides have shown to be effectivein
severe neutrophilic asthma but this effect was lost when
non-severe non-neutrophilic cases were analyzed
together [4]. Children with moderateto severe asthmadid
not respond to macrolides[9]. Infact, certain studieshave
shown that wheezing and asthma may be enhanced by
macrolide use in early childhood [10]. Thus, it is
imperative to search for targeted groups amongst the
children with acute-asthma like symptoms, to minimize
antibiotic resistance, drug toxicity and an unnecessary
economic burden.

Another important issue is to identify bacterial
pathogens as the possible cause of asthma-like episodes.
Though the study by Stockholm, et al. [1] hasidentified
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the commoner bacteria, no isolation of the atypical
bacteria was done. Studies have shown Chlamydia and
Mycoplasma to be triggers of acute asthmalike
symptomsin all age groups[11-15]. It is possible that a
higher presence of these organismsin the response group
confounded the results. Moreover, detection of these
atypical bacteria is challenging and requires a
combination of PCR and serology, despite which the
sensitivity of detectionisvariable[16].

Thus, macrolide usefor acute asthma-like symptoms
in children should be viewed with cautious optimism.
More trials are needed to establish its usefulness and
identify the cohort of patientswho would benefit the most,
apart from deciding which macrolide to use, the optimal
dose and duration.
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