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The recent Lancet Commission on Pollution and Health emphasises the considerable health burden
attributable to environmental pollution, including air, water, soil, heavy metal and chemical pollution, and
occupational exposure [1]. All forms of pollution were responsible for an estimated 9 million deaths in
2015, and air pollution, including both household and ambient air pollution, was responsible for the largest
part, with an estimate of 6.5 million deaths [1, 2]. In 2016, air pollution was among the first five risk factors
in terms of attributable disability-adjusted life-years at the global level [3]. Noteworthy, these estimates are
probably underestimates as they account for the well-established associations between air pollution and
disease and do not include unknown or emerging, but still unquantified, health effects of air pollutants.

In this issue of the European Respiratory Journal, CONTI et al. [4] provide evidence for such emerging
health effects of air pollution by investigating, for the first time, the association between chronic exposure
to ambient air pollutants (nitrogen dioxide (NO2), particulate matter with an aerodynamic diameter
<10 μm (PM10) and ozone) and the incidence of idiopathic pulmonary fibrosis (IPF). They identified IPF
incident cases in Lombardy, Northern Italy, from the healthcare administrative database and modelled the
association between area-specific IPF incidence rate and average concentrations of air pollutants. The
results suggest a deleterious effect of NO2 on IPF incidence, with association often marginally significant,
and did not find evidence of any effect of PM10 and ozone.

The authors should be commended for their efforts in merging various existing data sources to investigate,
for the first time, the role of air pollution on the development of IPF. However, no study is totally perfect,
and the results warrant a cautious interpretation given some issues. Regarding the study design, this is an
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ecological study using the community as the unit of observation; therefore, the results are based on
geographical correlations between disease incidence and concentration of air pollutants. This approach has
inherent methodological limitations, in particular poor control of confounding. For example, as
acknowledged by the authors, the model was not adjusted for smoking, although this is a major risk factor
for the development of IPF [5]. Exposure assessment is the major challenge of environmental
epidemiology applied to air pollution. In this study, air pollution was estimated using different approaches
across the pollutants, possibly resulting in differential exposure measurement error across the pollutants,
which might partly explain the association identified with NO2 but not with PM10. With regards to the
definition of the outcome, the accuracy of the IPF incidence based on ICD-9-CM (International
Classification of Diseases, Ninth Revision, Clinical Modification) diagnosis codes is subject to the quality
of this coding. It is challenging to accurately identify IPF patients from administrative records without
access to patient-level test results (e.g. computed tomography scan findings). For example, among the IPF
patients identified by ICD-9-CM diagnosis codes and/or procedure codes in one study, only 65.4% had
visits to pulmonologists on or after diagnosis, and very few (1.9%) underwent surgical lung biopsy to
confirm the diagnosis [6]. In addition, diagnosis is often delayed; some patients with IPF may be
symptomatic for more than 5 years before diagnosis [7].

Nevertheless, although more research is needed before drawing a causal relationship between air pollution
and the development of IPF, this study provides the first evidence on the chronic effects of air pollution
on the incidence of IPF and converges with previous work identifying air pollution as a risk factor for
acute exacerbation and lung function decline in IPF patients [8–10]. These findings expand recent results
from the Multi-Ethnic Study of Atherosclerosis (MESA) cohort, which reported that higher exposure to
oxides of nitrogen and NO2 increased risk of interstitial lung abnormalities and the 6-year progression of
high attenuation areas, two measurements of subclinical interstitial lung disease [11]. From a broader
point of view, this study adds to the literature showing association between air pollution exposure and the
development of chronic lung diseases such as asthma [12], chronic obstructive pulmonary disease [13] or
lung cancer [14]. It remains largely unknown whether some subjects are more sensitive to the effects of air
pollution on the development of chronic lung disease, for example given some specific genetic background,
as suggested for genes involved in the antioxidant pathway [15], or exposure to other environmental
factors possibly interacting with air pollution, as suspected for aeroallergens [16].

Importantly, CONTI et al. [4] identified a potential modifiable risk factor for the development of IPF, a
chronic and progressive disease with a very poor prognosis [17]. The two drugs already available for IPF
treatment (nintedanib and pirfenidone) slow the progression of the disease and most probably improve
survival [18, 19], but IPF still cannot be cured. Prevention of IPF is thus highly desirable. Our current
understanding of the pathophysiology of pulmonary fibrosis is that alveolar epithelial cell injury drives
abnormal repair with recruitment of mesenchymal cells to the lung leading to accumulation of
extracellular matrix and destruction of the normal architecture of the lung [20]. Exogenous factors (such
as air pollutants, drugs or viruses) or endogenous factors (such as an altered microbiome) [21] may
contribute to alveolar epithelial cell injury, and thus fibrosis development, in individuals susceptible to
fibrosis due to genetic predisposition [22, 23] and ageing [20] (figure 1). Exposure to some environmental
factors may participate in this process, such as smoking, and occupational exposure to metal, asbestos

Time
(Ageing)

Genetic
susceptibility

Type 2 pneumocyte

Bacteria
Viruses

Pollutants
Tobacco

FIGURE 1 A schematic model of idiopathic pulmonary fibrosis pathogenesis. Type 2 pneumocytes, susceptible
to injury due to genetic susceptibility and ageing, drive the fibrotic process. Environmental pollutants,
bacteria, viruses and tobacco smoke may act as a trigger of the disease in a genetically susceptible individual.
Ageing is a key driver of the disease.
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[24], wood dust or farming [25]. The data we have, from this study and others, suggests that air pollution,
via oxidative stress, inflammation and telomere shortening, might promote lung fibrosis, trigger acute
exacerbation or accelerate progression of interstitial lung diseases. Overall, controlling air pollution has the
potential to decrease IPF incidence, slow lung function decline and prevent IPF exacerbation. Of course,
preventing exposure to tobacco smoke is also a major leverage to improve the health of populations.

In conclusion, if the term idiopathic means the cause is not known, cumulative evidence suggests that
some environmental factors increase the risk of development of IPF. Air pollution appears to be a
common risk factor for the development of various chronic lung diseases, rare or frequent, in children and
in adults. If the use of air filters can be discussed as a way to reduce the burden of air pollution in selected
patients with chronic lung diseases [26, 27], the only way to limit the impact of air pollution on the
development of chronic disease is to improve our air quality. This study emphasises the importance of
clean air for lung health and advocates for better air quality on a broad population basis.
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