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Persistent asthma can lead to chronic airflow obstruction independently of smoking but
smoking increases the risk http://ow.ly/GV{I]

Cigarette smoking is the most prevalent risk factor for the development of adult-onset respiratory diseases
associated with airflow obstruction, namely emphysema and chronic bronchitis, commonly called chronic
obstructive pulmonary disease (COPD). Regrettably, childhood asthma does not reduce the likelihood of
initiation of smoking [1] but it is not fully clear how smoking impacts pre-existing airway diseases such as
asthma. Does smoking worsen asthma or superimpose another disease? How does asthma itself,
irrespective of smoking, impact lung function in adulthood? What characteristics of asthma increase the
risk of smoking-induced worsening of airflow obstruction? Does asthma lead to COPD?

Classically, the term COPD has been used for a cluster of diseases characterised by a combination of
respiratory symptoms (cough, sputum production, dyspnoea and wheezing) with airflow limitation detected
by spirometry, with incomplete reversibility. However, many studies of the prevalence of COPD conducted
over the last decade have defined COPD physiologically, using a fixed cut-point for the post-bronchodilator
forced expiratory volume in 1 s (FEV1)/forced vital capacity (FVC) ratio of 0.7 and an FEV1 below 80% of
the predicted value to indicate airflow obstruction, without considering accompanying symptoms [2, 3].

The use of a fixed ratio for defining airflow obstruction has been strongly criticised [4, 5], as the normal
ratio declines with increasing age and height even in healthy nonsmokers, resulting in up to 50%
overdiagnosis above the age of 45 years. In contrast, in younger adults, the fixed ratio underestimates the
presence of airflow obstruction [6]. Support for a revised definition of airflow obstruction based on
age-specific lower limits of normal (LLNs) for the FEV1/FVC ratio was provided by the Third National
Health and Nutrition Examination Survey (NHANES III), in which a ratio less that the fifth percentile of
the distribution of Z-scores correctly identified persons with an increased risk of death and prevalence of
respiratory symptoms [7].

Data from Wave 2 of the UK Household Longitudinal Survey and the Health Survey for England 2010
were used to determine the prevalence of chronic airflow obstruction in 7879 participants aged 40—
95 years without diagnosed asthma and good-quality spirometry data [8]. Three definitions were applied:
self-reported physician-diagnosed COPD; an FEV1/FVC cut-point of 0.7; and an age-, sex-, height- and
ethnicity-specific LLN of the FEV1/FVC ratio. Of those studied, 22.2% had chronic airflow obstruction
according to the fixed ratio cut-point, compared with 13.1% when using LLN criteria and, remarkably,
only 2.8% reported physician-diagnosed COPD.

In this issue of the European Respiratory Journal, AANErUD et al. [9] present data from the
general-population-based European Community Respiratory Health Survey (ECRHS) to address the
impact of smoking on the development of chronic airflow obstruction defined by FEV1/FVC <0.7 in the
presence of known pre-existing airway disease. Data from over 15000 persons aged 20-56 years were
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examined, including almost 9000 who underwent spirometry in both the initial phase of ECRHS and in a
follow-up assessment 9 years later. A significant limitation of the study is that only pre-bronchodilator
data were available. Nonetheless, there are several pertinent findings adding to the current knowledge of
the effects of smoking on asthma and chronic airflow obstruction.

Firstly, and not surprisingly, smoking is associated with the development of chronic airflow obstruction.
Among subjects without asthma, current smokers had a 4.5 times higher risk of airflow obstruction
compared with never-smokers. The actual prevalence rates of airflow obstruction among those with no
asthma were low in this relatively young age group: 0.3% in nonsmokers and 1.5% in smokers. In a
somewhat older population (NHANES IIT), VoLLMER [10] reported a prevalence of airflow obstruction, age
adjusted to all study participants, of 25.8% in current smokers versus 8.1% in never-smokers, again using
the fixed FEV1/FVC ratio of 0.7 as the definition. In 40-95-year-olds in the UK, the prevalence of airflow
obstruction among smokers was 37.0% and among nonsmokers was 14.7% using FEV1/FVC <0.7, but
substantially lower (29.8% versus 6.8%) using LLN criteria [8].

Secondly, early-onset asthma is associated with the development of chronic airflow obstruction
independent of smoking. Those with asthma with an onset before age 10 years had a 20-fold increase in
the prevalence of adult airflow obstruction, independent of smoking status (never smokers: OR 21.0, 95%
CI 12.7-35; current smokers: OR 23.7, 95% CI 13.9-40.6). These results are consistent with other data
showing that asthma per se can lead to chronic airflow obstruction mimicking COPD. Study members
followed in a longitudinal birth cohort in Dunedin, New Zealand, had lung function measurements
available from the age of 9 years into adult life [11]. Those with persistent asthma at the age of 26 years
showed significant airflow obstruction, with an FEV1/FVC ratio 9-10% lower than their healthy peers in
the cohort. Tracking their lung function backwards in time revealed that this degree of airflow limitation
had been consistently present from the age of 9 years and the slope of the decline suggested it began
much earlier in childhood. At the age of 38 years, almost 9% of Caucasians in this population-based,
non-high risk cohort had a degree of fixed airflow obstruction, with a post-bronchodilator FEV1/FVC
ratio more than two standard deviations below the mean ratio for nonasthmatic, nonsmoking study
members [12].

Several longitudinal studies confirm that the initial severity of asthma is a major factor predicting
outcomes of persistence and impaired lung function in adult life [13]. Many children with
moderate-to-severe asthma are now adults with persistent airflow obstruction and a degree of
irreversibility. In population studies, these individuals are sometimes classified as having COPD based
solely on their FEV1/FVC ratio [14], which is inappropriate when there is a history of asthma [15].

Thirdly, smoking interacts with asthma, increasing the risk of chronic airflow obstruction. Among those with
onset of asthma after the age of 10 years, the association with adult airflow obstruction was stronger among
current smokers (a 25-fold increase) than never-smokers (an 11-fold increase). Among nonatopic asthmatics,
the risk almost tripled from 5.6% to 14.9%, whereas in atopic asthmatics, the risk increased from 7.1% to
11.8%, which although not statistically significant, is still a 60% increase in risk. Does atopy partially protect
against the impact of smoking, or is the airway of the atopic asthmatic already chronically inflamed such that
the damaging effects of cigarette smoke are less evident [16]? As noted by the authors, atopy itself has been
associated with accelerated decline in lung function in subjects with and without asthma [17].

Finally, AanerUD et al. [9] suggest that the adverse effects of smoking by an asthmatic may be synergistic
and not just additive. Individuals with early-onset asthma had a 20-fold increased risk of chronic airflow
obstruction, but no detectable relative excess risk due to an interaction of current smoking and early-onset
asthma. However, in those with later-onset asthma, there was a 12-fold increased relative excess risk of
airway obstruction due to an interaction between current smoking and late-onset asthma.

It is clear that persons with asthma may develop chronic airflow obstruction and have similar lung function
to those with classical COPD. SexToN et al. [18] undertook a cross-sectional case-comparison study of New
Zealand smokers and nonsmokers aged over 45 years with “COPD” based on spirometric criteria of FEV1/
FVC <0.7. Smokers had more severe airflow obstruction but the prevalence of respiratory symptoms was
similar between the groups. Asthma was nearly universal among the nonsmokers and reported to be “the
commonest identifiable cause of COPD” in that group. Nonsmokers had greater rates of atopy, and elevated
exhaled nitric oxide and eosinophil counts, all consistent with asthma. Similarly, Ar-Kassivi et al. [19]
studied 80 patients in Saudi Arabia aged 40-70 years with >10 pack-years smoking history who fulfilled the
spirometric criteria for COPD, with post-bronchodilator FEV1/FVC <0.7 and FEV1 <80% predicted. The
initial diagnosis was COPD in 46 (57.5%) patients and asthma in 34 (42.5%). After detailed evaluation, the
final classification was steroid-responsive asthma in 48 (60%) patients, irreversible asthma in eight (10%),
COPD in only 16 (20%) and unclassifiable airflow limitation in eight (10%).
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The term asthma-COPD overlap syndrome (ACOS) is increasingly being applied to patients with airflow
obstruction related to smoking who have features of asthma (reversibility, eosinophilia and atopy) or who
have a known past history of asthma. In the COPDGene study, subjects who had had asthma before the
age of 40 years and also had at least 10 pack-years of smoking exposure had more exacerbations, less
emphysema and more airway disease for any degree of lung function impairment compared with those
with COPD alone, suggesting asthma drives both symptoms and pathology in these “ACOS” subjects [20].

The interplay between asthma and smoking, and impact on chronic airflow obstruction have been
examined in the Tasmanian Longitudinal Health Study cohort [21]. Follow-up in adulthood (age 41-
44 years) found, after reweighting to the population, 6.0% had chronic airflow obstruction defined as a
post-bronchodilator FEV1/FVC ratio below the LLN. The association with early-onset (reported at the ages
of 7 or 14 years), current (symptoms in last 12 months) clinical asthma was equivalent to 33 pack-years of
smoking, compared with 24 pack-years for later-onset (reported after the age of 20 years), current clinical
asthma.

Placing the study of AaNErRUD et al. [9] in the context of existing literature, what can we conclude? Two key
messages are that persistent asthma can be associated with reduced lung function, and that chronic airflow
obstruction in adulthood even in smokers should not be considered COPD without giving consideration to
earlier asthma. However, smoking does adversely impact lung function in asthmatics, perhaps by adding
another airway disease, or by worsening existing asthma.
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