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Primary ciliary dyskinesia (PCD) is a chronic suppurative lung disease that is recessively inherited and has
marked clinical phenotypic heterogeneity [1]. The autosomal recessive inheritance and impaired
mucociliary clearance secondary to ciliary dysfunction mean the condition is often compared to cystic
fibrosis both in terms of outcomes [2] and management [3]. Indeed, even though both are chronic
suppurative lung diseases associated with bronchiectasis, to date PCD has often been considered mild and
relatively benign compared to cystic fibrosis.

This assumption is brought into question by the data presented in the article by HALBEISEN et al. [4] in the
current issue of the European Respiratory Journal. The international PCD (iPCD) Cohort is a
retrospectively collected data set that contains diagnostic test results, clinical phenotype, growth and lung
function [5]. The iPCD Cohort contains data on over 3000 patients with a clinical phenotype of PCD
from 18 countries. Reliable data for spirometry were analysed from 991 patients aged ⩾6 years in the
current study by HALBEISEN et al. [4], and compared to reference values for age-matched healthy
individuals and to published data from patients with cystic fibrosis. All PCD patients, regardless of age or
country of origin, had lower lung function than healthy controls. Children had the best lung function,
which deteriorated with increasing age. Interestingly, at age 6–9 years, spirometry was reduced to a similar
extent to that seen in children with cystic fibrosis. However, the impact of early diagnosis and
management on lung function outcomes remains uncertain, since there was no significant relationship
between age at diagnosis and current lung function. Despite this, the findings of a reduction in lung
function in early childhood similar to that in cystic fibrosis, and lower lung function in adults than
children, highlight the importance and need for aggressive early management. Interestingly, and akin to
the early functional abnormalities reported by HALBEISEN et al. [4], airway pathological changes assessed in
endobronchial biopsies from age-matched children with PCD and cystic fibrosis have also shown similar
inflammation and remodelling [6], suggesting structural damage also occurs early and to the same extent
as in cystic fibrosis. Although the data highlight pathophysiological similarities between PCD and cystic
fibrosis and the need for early and aggressive therapy for PCD, the need for unified, multicentre
randomised controlled trials that will provide specific evidence for efficacy of therapeutic interventions in
PCD remains. A recent trial of hypertonic saline in PCD has been undertaken and should be commended
[7], but it was a single-centre study and underpowered, thus limiting any definitive conclusions about the
impact of this intervention on the chosen primary outcome. It is encouraging to see that a multicentre

Received: July 19 2018 | Accepted after revision: July 25 2018

Copyright ©ERS 2018

https://doi.org/10.1183/13993003.01365-2018 Eur Respir J 2018; 52: 1801365

| EDITORIAL
PAEDIATRIC PULMONOLOGY

mailto:s.saglani@imperial.ac.uk
http://ow.ly/JMCE30l8YVa
http://ow.ly/JMCE30l8YVa
https://doi.org/10.1183/13993003.01365-2018
http://crossmark.crossref.org/dialog/?doi=10.1183/13993003.01365-2018&domain=pdf&date_stamp=


European interventional trial, including both children and adults, is being undertaken to assess the efficacy
of maintenance azithromycin therapy in confirmed PCD [8]. This will help to provide information about
the role of the anti-inflammatory and anti-infective actions of azithromycin in improving outcomes in
PCD. It would be wrong to extrapolate findings from trials in cystic fibrosis and assume benefit in PCD.

A significant relationship between specific microtubular ultrastructural defects and low lung function
measured by spirometry was found in the current study by HALBEISEN et al. [4], which is in line with a
recent report that has shown a relationship between worse lung clearance index and microtubular
ultrastructural defects [9]. The fact that two reports (which have used different lung function measures)
show a relationship between specific ultrastructural defects and lung function raises interesting mechanistic
questions about disease severity and a spectrum of effective mucociliary clearance mediated by the specific
ultrastructural defect. The marked disease heterogeneity within PCD is recognised [1] and may partly be
explained by efficiency of ciliary function determined by specific ultrastructural defects. For now, the data
relating worse lung function to microtubular defects should at least alert clinicians to the potential need
for more aggressive management in these patients to try to minimise progressive decline.

The results presented in the current study by HALBEISEN et al. [4] undoubtedly demonstrate the advantages
of multicentre collaboration and data collection for rare lung diseases. The time and resources required for
such efforts are not small, but have already shown significant benefit [5, 10, 11]. However, the limitations
of the study, which are acknowledged by the authors, and include a lack of information relating lung
function to airway structure from imaging, absence of relationships between spirometry and airway
pathogens and the absence of longitudinal data showing change in the same patients over time, underscore
the need for such data collection to be undertaken prospectively [12]. The advantages of imaging
techniques include the ability to visualise regional disease compared to the global abnormalities detected
by spirometry. Although computed tomography (CT) imaging has been used clinically in cystic fibrosis,
studies reporting changes in PCD with specific relationships between structural and functional
abnormalities are lacking. However, there is some evidence of similar magnetic resonance imaging (MRI)
and lung function changes in PCD and cystic fibrosis subjects with mild pulmonary disease [13]. Inclusion
of CT imaging and MRI is being encouraged in randomised controlled interventional trials in cystic
fibrosis to allow improved assessments of cystic fibrosis disease progression [14]. Given that spirometry
was less impaired in young adults with PCD in the study by HALBEISEN et al. [4], inclusion of imaging
modalities to allow investigation of longitudinal change in structure–function relationships, especially to
assess disease progression and regional or focal changes, needs to be encouraged for PCD. The current
study was a retrospective analysis of data that had been collected at different centres and, although the
parameters included were all objective and robust, it is a shame to miss the opportunity for maximal data
acquisition when not undertaken prospectively. Prospective and longitudinal data collection, which
includes unified assessments and time-points at all centres, will be invaluable to understand the long-term
prognosis and to provide direction towards genotype- and phenotype-guided interventions. The
relationship between ciliary ultrastructural defect and lung function found by HALBEISEN et al. [4] presents
an example of how future mechanistic studies might be designed to investigate epithelial and mucociliary
function in specific ultrastructural phenotypes to identify novel therapeutic interventions.
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