
EDITORIAL

Defining chronic obstructive pulmonary disease… and

the elephant in the room
D.M. Mannino

C
hronic obstructive pulmonary disease (COPD) is one of
the leading causes of disability and death in both the
developed and developing world [1]. We are starting

to understand about pathogenesis, progression and prognosis
in COPD, but the understanding of any disease starts with
defining what one is actually talking about [2].

So what constitutes disease in COPD? Combinations of the
forced expiratory volume in one second (FEV1), forced vital
capacity (FVC) and the slow vital capacity (SVC) are used to
help classify lung disease. What is normal? What reference
equations does one use? Is the lower limit of normal (LLN) for
the FEV1/FVC more accurate than the fixed ratio of 0.70? Does
lung function have to be measured after bronchodilation? All
of the factors mentioned contribute to the determination of
COPD prevalence in populations, as is seen in the article by
SHIRTCLIFFE et al. [3] in the current issue of the European
Respiratory Journal.

What is ‘‘normal’’? An online dictionary lists the following
definitions: ‘‘Conforming with, adhering to, or constituting a
norm, standard, pattern, level, or type; typical. Functioning or
occurring in a natural way; lacking observable abnormalities or
deficiencies. Occurring naturally and not because of disease,
inoculation, or any experimental treatment’’ [4]. A related
question is: what constitutes ‘‘disease’’? In discussing COPD,
SNIDER [2] defined disease as: ‘‘a condition or state in a group
of persons who have specified characteristics by which they
differ from the norm in a way that is biologically disadvanta-
geous.’’ One can get into philosophical discussions over what
actually constitutes disease in contrast to normal variation,
affects of ageing or artefacts of how medical information is
captured. While there is no clear-cut answer to what
constitutes disease, it could be argued that a finding that
predicts a bad event or premature death probably represents
disease. For example, there is nothing intrinsically problematic
with a person walking around with a diastolic blood pressure
of 100 mmHg. This person may well look like and function as
well as a person with a diastolic pressure of 80 mmHg. The
problem with the first person relates to their prognosis and risk
of stroke and premature mortality [5].

In the article by SHIRTCLIFFE et al. [3], local reference equations
are used. There is certainly a rationale for this in that
equipment, procedures and anthropomorphic characteristics
of the population may vary from one area to another.
However, a risk of local prediction equations is that if a large
part of the population has exposures or abnormality then the
ability to find this abnormality is lost. If a population was used
in which everyone was a smoker, prediction equations from
this population would be less likely to find an effect of
smoking on lung function. While this seems an unlikely
scenario, it is entirely possible that prediction equations from
parts of the developing world where virtually the entire
population is exposed to biomass smoke might miss this effect
by focusing on the local ‘‘norms’’.

Is the LLN for the FEV1/FVC more accurate than the fixed ratio
of 0.70? Global initiative for chronic Obstructive Lung Disease
(GOLD) criteria recommend the fixed ratio [6], whereas the
American Thoracic Society/European Respiratory Society
guidelines recommend the LLN [7]. The rationale for the
GOLD schema is based on the desire for simplicity, since
perception of the complexity of spirometry and its interpreta-
tion has been one of the barriers to more widespread uptake of
this simple clinical tool. The perceived risk of using the fixed
ratio is ‘‘overdiagnosing’’ disease in the elderly and ‘‘under-
diagnosing’’ disease in younger adults [8, 9]. A recent long-
itudinal study of an elderly cohort showed that subjects
classified as normal using the LLN but abnormal using the
fixed ratio were more likely to die and to have a COPD-related
hospitalisation during follow-up [10].

How important is the use of post-bronchodilator lung
function? The GOLD guidelines recommend this, and some
have argued that the ‘‘ceiling’’ of lung function (i.e. the best
possible lung function that a person might have) is what is
important in classifying disease [11]. Post-bronchodilator can
lower the estimate of COPD prevalence by 30–50% [12, 13]. In
contrast, studies that have looked at the relationship between
COPD and adverse outcomes, such as lung cancer and death,
have frequently used pre-bronchodilator lung function, since,
in most longitudinal databases, post-bronchodilator lung
function is not available [14–16]. Is post-bronchodilator lung
function a better predictor of mortality in COPD? This is an
open question. In one asthma cohort the ‘‘best FVC’’ predicted
mortality [17], whereas in another asthma cohort subjects with
.50% reversibility in FEV1 had the highest mortality [18].

In the study by SHIRTCLIFFE et al. [3], the agreement between the
different strategies of classifying COPD (i.e. the GOLD criteria
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(fixed ratio of 0.70 for FEV1/FVC), pre-bronchodilator LLN for
the FEV1/FVC, post-bronchodilator LLN for FEV1/FVC, and
post-bronchodilator LLN for FEV1/SVC) was actually pretty
good, with kappa values ranging 0.66–0.89 (table 4 in [3]).
These different stratification schemes resulted in variation in
age-adjusted COPD prevalence (among people aged o40 yrs)
of 9.0–15.2% (table 3 in [3]).

So what is the elephant in the room? In the analysis conducted
by SHIRTCLIFFE et al. [3], ‘‘diagnosed’’ COPD had almost no
relation to any measure of spirometrically determined COPD,
with kappa values ranging from a dismal 0.06 to 0.09. For
reference, a kappa value of 0 would translate to absolutely no
relation between ‘‘diagnosed’’ COPD and that measured with
spirometry. This is not a unique finding. COPD, defined using
spirometric measures, has been consistently underdiagnosed
in sites in which this has been evaluated, sites as diverse as the
USA [19], England [20], Central and South America [21], Korea
[22] and now New Zealand [3].

Splitting hairs over the most precise definition of COPD while
many people with disease are undiagnosed and untreated,
because primary care providers are confused by the multi-
plicity of these definitions, is a disservice to patients and the
medical community. I cast my vote for simplicity and support
both the fixed ratio of 0.70 and pre-bronchodilator lung
function to classify most individuals. This is a concept that is
easy to understand and can be quickly explained to medical
students, physician assistants and other care providers. I also
support the idea that any type of intervention (other than the
cessation of smoking) must be based on factors other than
GOLD criteria or other criteria classifying lung function
impairment. Specifically, an elderly person with mild impair-
ment according to GOLD criteria but no symptoms will not
receive additional treatment in my clinic.

The best way to improve the detection of chronic obstructive
pulmonary disease in the populations we treat is to increase
the use of spirometry in primary care settings. Doing this in a
way that yields reliable results has proven challenging, but
improvements in technology are helping to achieve this goal.
Simple and reasonably accurate classification schemes that
primary care providers can understand and apply will,
ultimately, result in improved detection of disease and
outcomes for our patients.
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