
The Challenges of Defining Early Chronic Obstructive Pulmonary
Disease in the General Population

Chronic obstructive pulmonary disease (COPD) remains a huge
global health burden that is projected to become the third-leading
cause of mortality by 2030 (1). Established COPD is highly
heterogeneous with a lack of disease-modifying treatments (2).
A clearer understanding of the condition is often impeded by the high
rate of comorbidities that patients typically exhibit at the point of
diagnosis. It is now apparent that there are a range of subpopulations
at risk for accelerated disease progression (3, 4). The mechanisms
underpinning these varying trajectories that lead to the development
of COPD are highly complex but are significantly influenced by early
life exposures (5). Furthermore, it is now understood that at the point
of diagnosis, individuals with COPD have been symptomatic for at
least 5 years, underlining the critical need for detection of the disease
and efficacious interventions at the early stage (6).

To date, the majority of COPD studies attempting to examine
the concept of early COPD have included populations with mean
ages older than 60 years (7). As Martinez and colleagues highlight in
a recent review, these studies therefore inform on late “mild disease”
as opposed to “early disease” (5). Although the initial events
responsible for ultimate development of pathology currently cannot
be described, this expert group proposed an operational definition
for early COPD based on surrogate end points that encompasses
lung pathology unequivocally associated with subsequent
accelerated lung function decline leading to objectively confirmed
incompletely reversible airflow obstruction and other COPD-related
manifestations (Table 1).

Characterizing the mechanisms underpinning pathogenesis is a
pivotal step toward understanding individuals at risk of COPD and
will hopefully lead to novel targets for treatment. However, to validate
this hypothesis requires serial sampling in well-powered, long-lasting
prospective cohorts.

In this issue of the Journal, Çolak and colleagues (pp. 1245–1256)
investigate the relationship between early COPD and subsequent
development of clinical COPD (8). This well-designed Danish study
leveraged the large contemporary Copenhagen General Population
Cohort to investigate lung function changes in 20- to 50-year-olds
over a 10-year period. The authors identified those with early COPD
by applying age and spirometric criteria (FEV1/FVC ratio less than
lower limit of normal), in line with the operational definition
proposed by Martinez and colleagues in 2017, to investigate the risk
of subsequent clinical disease.

During the study, 5,497 subjects under 50 years old had
spirometry performed 10 years apart. At enrollment, the authors
found 168 (3%) subjects met their definition of early COPD, whereas

104 (2%) of the cohort went on to develop clinical COPD. At first
glance, the number of participants identified with early COPD
appears to be much lower than expected given a recent analysis, also
from the Copenhagen General population, that found 15% of the
general population fulfill the criteria for early COPD (9). However,
the reason is that during modeling, the authors took steps to exclude
established individuals with clinical COPD and those with an
FEV1/FVC ratio less than 0.70 to ensure that subjects with
demonstrable airflow limitation at enrollment were not included in
the analysis, thus explaining the apparent low prevalence. Çolak and
colleagues then go on to stratify according to tobacco exposure to
investigate this effect on COPD development.

In their results, the authors demonstrate that early COPD
increases with age and tobacco exposure. Early COPD is present in
4% of smokers with>10 pack-years, 3% in smokers with,10 pack-
years, and 2% in never-smokers. The group with early COPD also
had lower FEV1 (2.6 vs. 3.4 L) and was more symptomatic. As the
authors correctly identify, there are fewer younger participants found,
and they speculate this is because of the time needed for smokers to
accumulate tobacco consumption, therefore skewing the distribution
toward higher age.

In the early COPD smokers with.10 pack-years group, 24%
went on to develop clinical COPD compared with 4% in individuals
without early COPD.When the effect of tobacco exposure was
removed, sensitivity reduced from 24% to 18%. Overall, this
highlights the challenges in defining subpopulations at risk of
developing COPD. Citing the high 97% specificity they observed,
Çolak and colleagues conclude that the operational definition for
early COPDmay be effective at excluding individuals not likely to
develop clinical COPD later in life. Indeed, as the authors
acknowledge, less than 4% of individuals without early COPD at
baseline developed clinical COPD subsequently. They conclude that
among individuals with early COPD, the odds ratios for clinical
COPD 10 years later were 7.77 (95% confidence interval, 4.10–14.7)
in smokers with>10 pack years and 8.56 (4.92–14.9) in all smokers.
These results were validated independently in the Copenhagen City
Heart Study cohort.

Martinez and colleagues’ definition proposes FEV1 decline.60
ml/yr is part of the early COPD definition. A further interesting
aspect of the study by Çolak and colleagues relates to their evaluation
of this. Individuals with versus without early COPD did not differ
with regard to FEV1 decline (23 ml/yr vs. 22 ml/yr). FEV1 decline
>60 ml/yr was 8% in those with versus 6% in those without early
COPD. However, investigating the group that developed clinical
COPD at follow up demonstrated a mean FEV1 decline of 45 ml/yr
(31% with FEV1 decline>60 ml/yr). It is known that COPD
development follows several lung function trajectories: some cases
develop because of an accelerated lung function decline, whereas
others do not achieve the expected maximally attained lung function
in early adulthood (4).

Limitations of the study must focus on the use of prebronchodi-
lator spirometry, which does not allow the authors to exclude the
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possibility that some of the signal reported is contributed to by
reversible airflow limitation, indicating asthma. This was
unavoidable in this particular study given the cohort
investigates the Copenhagen general population but adds
further weight to the need for a dedicated prospective study,
which assesses both pre- and postbronchodilator spirometry.
Furthermore, despite the large and robust nature of the data set,
only 168 subjects with early COPD were identified. A lack of
available computed tomography data meant that it was not
possible to know if subjects with visual emphysema, air
trapping, and/or bronchial thickening were included. Work
presented by Ritchie and colleagues from a novel cohort of
young smokers highlights that whereas 11 (10.7%) individuals
had an FEV1/FVC ratio below the lower limit of normal, 43 (42.1%)
demonstrated computed tomography abnormalities, suggesting
the possibility of underrepresentation in this Copenhagen cohort
(5, 10).

Overall, the authors should be commended for their
methodological approach to address a clinically important question.
Their hypothesis that early COPD and tobacco consumption risks a
diagnosis of clinical COPD 10 years later is not accepted wholly by
the findings in this intriguing study. That less than 24% of individuals
defined with early COPD at baseline developed clinical COPD at final
examination 10 years later demonstrates the difficulty in defining
early COPD. There is a need for dedicated cohorts designed to
prospectively study lung function change with multiple
measurements and comprehensive sampling to characterize the
mechanisms underpinning the development of COPD. Çolak and
colleagues’ study may herald the beginning of a new era in which we
evolve to understand the formative events that lead to clinical COPD
later in life. Ultimately, the hope is that this increased understanding
will have huge implications for the development of new efficacious
treatments.�
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Table 1. The Operational Criteria for Early Chronic Obstructive Pulmonary Disease

Required One or More of the Following

,50 yr of age FEV1/FVC less than the lower limit of normal
>10 pack-years smoking history Compatible CT abnormalities (visual emphysema, air trapping, or

bronchial thickening graded mild or worse)
Evidence of accelerated FEV1 decline (>60 ml/yr)

Definition of abbreviaton: CT5computed tomography.
Reproduced from Reference 5.
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