
Outcomes consequent to “early” COPD
for interventional studies

To the Editor:

The recent paper by ÇOLAK et al. [1] and colleagues adds to the growing body of information relating to
early COPD. The study confirms the importance of symptoms among individuals prior to meeting the
arbitrary threshold of forced expiratory volume in 1 s (FEV1) to forced vital capacity ratio <0.7, and that
these individuals are at risk for serious morbidity and mortality. Importantly, this is demonstrated in a
population-based sample. The authors clearly address the difficulty in distinguishing “early” from “mild”
COPD, but have included younger individuals, which suggests that “early” disease is present in many.
Recognition of this group at serious risk for subsequent events invites consideration of interventions
designed to alter the disease course. To date, attempts to alter natural history of COPD have been powered
on changes in airflow assessed by FEV1. Alternative outcomes could be very useful: could Çolak and
colleagues estimate the sample sizes for interventional studies designed to alter the course of COPD using
the outcomes they assessed?
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From the authors:

We thank S.I. Rennard for the interest in our study. We observed that individuals with chronic respiratory
symptoms and normal spirometry had an increased risk of hospitalisations and death due to respiratory
disease [1]. S.I. Rennard was particularly interested in estimating the sample size required for an
intervention trial in individuals with early COPD based on the outcomes used in our study. Since COPD
develops gradually over many years [2], identification of younger adults at high risk of developing COPD
could lead to implementation of preventive measures before disease onset and thereby halt progression to
improve long-term prognosis [3–5]. However, attempts to alter the natural history of COPD have mainly
focused on lung function decline and development of chronic airflow limitation, rather than clinical
outcomes such as respiratory hospitalisations or death.

Recently, an operational definition of early COPD has been proposed by an international group of experts [6].
Accordingly, early COPD could be defined as age <50 years with ⩾10 pack-years of tobacco consumption with
one or more of the following: 1) forced expiratory volume in 1 s (FEV1)/forced vital capacity (FVC) less than
the lower limit of normal (LLN); 2) compatible computed tomography abnormalities, i.e. visual emphysema,
air trapping or bronchial thickening graded mild or worse; and/or 3) evidence of accelerated FEV1 decline of
⩾60 mL per year. In a newly published study, we found that 15% of individuals aged <50 years with ⩾10
pack-years of tobacco consumption fulfil criteria of early COPD in Copenhagen General Population Study [7].
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FIGURE 1 Estimating sample size for an intervention trial against COPD-related clinical outcomes. Power calculation are based on 5-year
incidence of hospitalisations due to exacerbation of obstructive lung disease and pneumonia in a, b) individuals aged ⩾20 years with normal
spirometry defined as forced expiratory volume in 1 s (FEV1)/forced vital capacity (FVC) ⩾0.70 reporting at least one chronic respiratory symptom
in form of dyspnoea, chronic mucus hypersecretion, wheezing, and cough, and c, d) in individuals aged 20–50 years with FEV1/FVC less than the
lower limit of normal (LLN) and smoking history ⩾10 pack-years. RCT: randomised controlled trial.
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Individuals defined with early COPD more often had chronic respiratory symptoms and an increased risk of
acute respiratory hospitalisations and early death.

To determine the sample size required for an intervention trial, we need assumptions on incidence of
outcomes and expected intervention effects. Thus, based on our data, we investigated statistical power in
two hypothetical populations, i.e. 1) individuals aged ⩾20 years with normal spirometry reporting at least
one chronic respiratory symptom in form of dyspnoea, chronic mucus hypersecretion, wheezing, and
cough, and 2) individuals aged 20–50 years with FEV1/FVC <LLN and smoking history ⩾10 pack-years.
For the expected intervention effect, we chose a 50% or 20% reduction in hospitalisations due to
exacerbation of obstructive lung disease and pneumonia over a 5-year invention period. We estimated
sample sizes based on 80% power, two-sided p-value <0.05, and 5-year incidence rates for the outcomes
observed for the two hypothetical populations.

In individuals aged ⩾20 years with normal spirometry reporting at least one chronic respiratory symptom,
expected intervention reductions of respectively 50% and 20% would require 18700 and >50000
individuals for exacerbation hospitalisations and 2400 and 23200 individuals for pneumonia
hospitalisations in an intervention trial (figure 1b). Correspondingly, in individuals aged 20–50 years with
FEV1/FVC <LLN and smoking history ⩾10 pack-years, 3100 and 29700 individuals for exacerbation
hospitalisations and 2300 and 22500 individuals for pneumonia hospitalisations would be required in an
intervention trial, respectively (figure 1c). We also investigated all-cause mortality in both studies, an
unspecific outcome for COPD. For the two designs, sample sizes of 16300 individuals and 46400 would
be required for 80% power assuming a 20% effect size; however, it is difficult to imagine interventions,
other than smoking cessation, that could reduce mortality in these scenarios.

We hope that the provided sample size estimation in different interventional settings against important
COPD-related outcomes in susceptible individuals at risk of developing COPD later in life and/or have
early COPD can be useful. However, with the number of individuals required in an intervention trial, the
clinical utility may be limited.
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