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COPD in nonsmokers: the biomass
hypothesis - to be or not to be?
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Never-smoker COPD remains open to research of the aetiology of lung function impairment
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The Global Burden of Disease study estimated that exposure to particulates resulting from household solid
fuel or biomass burning is the third leading risk factor for global disease burden between 1990 and 2010,
and that 5% of the world’s disability-adjusted life-years could be attributed to those exposures [1]. Based on
population surveys and census data on households using solid fuels for cooking, the report draws public
health attention to what is a prevalent, yet preventable or modifiable, health risk for some major lung and
heart diseases (respiratory tract and lung cancers, chronic obstructive pulmonary disease (COPD), and
cerebrovascular and ischaemic heart disease). The message is of particular interest for developing countries
where the exposure is more common and the estimated attributable burden of disease is considerably higher
than in developed countries.

In 2010, the American Thoracic Society (ATS) published an official policy statement inviting us to think of
COPD differently. Novel risk factors for COPD, in addition to cigarette smoking, were proposed, including
exposure to indoor air pollution due to biomass combustion for domestic purposes [2]. The statement was
supported by increasing ecological evidence and epidemiological studies suggesting that chronic respiratory
disease is more common in populations where the use of biomass is widespread, and that nonsmoking
COPD in particular is higher among women cooking with open-fire stoves in unventilated rooms [3].

Two major systematic reviews and meta-analyses combining 15 and 23 adult studies on chronic lung disease
epidemiology were subsequently published in 2010. They report an overall 2.3-2.8-fold significantly
increased odds for chronic airflow obstruction (CAO) in adults exposed to unclean fuels (coal, charcoal,
wood, dung or crop residues) or, in some cases, to clean fuels (liquefied petroleum gas, electricity or gas
stoves) [4, 5]. Similar findings for COPD were reported by a third meta-analysis of studies in rural women
[6]. The report by Hu et al. [5] presents, in addition, some dose—response relationship of disease with length
of exposures, suggesting possible causality. However, the authors acknowledge some degree of publication
bias, particularly for studies where COPD was diagnosed on lung function criteria. While the limitation of
predominantly cross-sectional data was stressed, the need for longitudinal cohort studies or studies of
personal exposure measurements was recognised for ascertainment of causal links.

In this issue of the European Respiratory Journal, SMITH et al. [7] report recent findings from the China
Kadoorie Biobank, a study of >300 000 nonsmoking Chinese adults living in 10 rural and urban areas. The
authors show that the presence of airflow obstruction is common in never-smokers, particularly in rural
areas, and it was associated with low socioeconomic status, a history of tuberculosis and low body mass
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index. They also show associations of low lung function with cooking with coal in the current house (OR
1.10, 95% CI 1.04-1.17) or always (OR 1.29, 95% CI 1.14-1.47), and with heating the house with unknown
fuels (OR 2.65, 95% CI 2.15-3.27), but only in women. The authors acknowledge that the effect attenuation
after adjustment for confounding and for region, and any possible effect modification of ventilation in
relation to certain fuels, cannot ascertain causality of biomass burning. These largely negative results are
perhaps surprising, yet not totally isolated. Two of the other biggest studies to date failed to find any
positive association between confirmed airflow obstruction and exposure to biomass in various
populations, including China [8, 9]. This is by far the largest study of this sort to date, bringing valuable
information towards understanding the epidemiology of nonsmoking COPD. However, it cannot overcome
the limitations of the cross-sectional design, the participant-reported exposure and some possible residual
confounding by a lack of information on never having smoked any cigarette.

It is regrettable that the report is based on pre-bronchodilator lung function data, for which acceptability
and repeatability could not be fully assessed against the ATS/European Respiratory Society criteria. This is
particularly relevant because other common causes of CAO in adult never-smokers (table 1), like bronchial
asthma with fixed airflow obstruction, would have been interesting to disentangle [3, 10-16]. In addition, it
would have been informative to be able to assess how potential selection bias and relatively low response
rates could affect the generalisability of the results.

Given the wealth of the data this study provides, it would have also been very informative to have
information on bronchiectasis, which is also another common cause of CAO in adult never-smokers [18],
but we recognise that reliable diagnosis would have required chest computed tomography, which, due to the
ethical implications related to radiation exposure and given the general population design of the Kadoorie
study, would have been beyond the scope of this study.

There is growing evidence supporting a positive association between a history of pulmonary tuberculosis
and CAO, independent of cigarette smoking [16]. SMITH et al. [7] found significant, independent
associations of CAO with reported history of tuberculosis and also with low household income. Given that
pulmonary tuberculosis has a well-defined natural history, distinct from tobacco smoking-related COPD,
these associations should be regarded as complications of healed pulmonary tuberculosis and should be
considered as a differential diagnosis of COPD in nonsmoking adults, until a better understanding of causal
links can be established through cohort studies. Whether poverty and use of biomass are associated with

TABLE 1 Causes of chronic obstructive pulmonary disease (COPD) and chronic airflow
obstruction (CAQ) in adult never-smokers

COPD

Indoor air pollution

Occupational exposure

Passive cigarette smoke exposure

Outdoor air pollution

CAO

Common
Bronchial asthma with fixed airflow obstruction
Bronchiectasis
Pulmonary tuberculosis

Uncommon
Connective tissue disease (particularly rheumatoid arthritis)
Chronic hypersensitivity pneumonitis
Respiratory bronchiolitis-associated interstitial lung disease
Cryptogenic organising pneumonia
Pulmonary Langerhans’ cell histiocytosis
Sarcoidosis

Rare
Diffuse panbronchiolitis
Diffuse idiopathic neuroendocrine cell hyperplasia
Inhalation injury (e.g. diacetyl exposure)
Lung or heart-lung transplant recipients with chronic allograft rejection
Haematopoietic stem cell transplant recipients with graft versus host disease
Consumption of uncooked leaves of Sauropus androgynus

Data from [3, 10-18].




EPIDEMIOLOGY | L. GNATIUC AND G. CARAMORI

each other, or whether poverty contributes to developing COPD in nonsmokers through different avenues,
would be an interesting glimpse for public health.

Without doubt, the report by SMITH et al. [7] is a convincing, valuable addition to the current evidence,
even if it challenges the traditional view of burning of biomass as an “established” risk factor for chronic
respiratory disease, including COPD. These results should be replicated by other (ideally) longitudinal
studies and the implications for public health policy to reduce household air pollution should be perhaps
revisited in the light of consistent, comparable and convincing evidence. Understanding the natural history
of COPD in general and of never-smoker COPD in particular [19] remains an open field for researching the
aetiology of lung function impairment and of COPD as a disease, as well as for better understanding clinical
phenotypes of this chronic respiratory disease.
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