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EDITORIAL

Asthma, COPD and bronchitis are just
components of airway disease
F.E. Hargreave and K. Parameswaran

iseases of the airways of the lungs are common and
include asthma, chronic obstructive pulmonary disease
(COPD) and bronchitis, as well as emphysema and
bronchiectasis. Their diagnosis is often inaccurate because
appropriate measurements are not made [1–3] and the
definition of airway disease is still imprecise. For example,
the Global Initiative for Asthma (GINA) definition of asthma
describes components but fails to give a primary definition
which distinguishes the disease from others [4]. The Canadian
definition of COPD includes partly reversible airflow limitation, which is what many would define as asthma [5].
Therefore, it seems appropriate to reconsider how we diagnose
and define airway disease; this is important in order to
optimise treatment.

D

COMPONENTS OF AIRWAY DISEASES
The components (characteristics, features, etc.) of airway
disease include symptoms, variable airflow limitation, airway hyperresponsiveness, chronic airflow limitation and
airway inflammation, as well as emphysema and bronchiectasis (fig. 1). They can exist in various combinations. Airway
inflammation is central to all other components. It is a cause of
symptoms, variable airflow limitation through release of
bronchoconstrictor mediators, and chronic airflow limitation
through remodelling with structural changes. It also increases
airway responsiveness. These components correlate poorly
with one another [6–9]. The best correlation is between the
diurnal variation of peak expiratory flow (PEF) and airway
responsiveness [10], which is not surprising since the latter is
an important determinant of the former. Symptoms of chest
tightness, wheezing, dyspnoea, cough and sputum are all
nonspecific since they can result from each of the other
components, as well as other respiratory and nonrespiratory
conditions. Hence, measurements are needed to be certain as to
what the symptoms are associated with.
MEASUREMENTS IN AIRWAY DISEASES
The following measurements are widely available: 1) spirometry with the effect of an inhaled b-agonist to measure

reversibility; 2) PEF, especially to measure diurnal variation of
airflow limitation; 3) post-b-agonist spirometry for chronic
airflow limitation; and 4) methacholine (or indirect stimuli)
tests to measure airway responsiveness (fig. 2). More recently,
quantitative spontaneous or induced sputum cell counts and
exhaled nitric oxide (NO) have been introduced to measure
airway inflammation, although they are not yet widely
available [11, 12].
Sputum cell counts provide the most comprehensive and valid
clinical measurement of airway inflammation as they specifically identify different types of inflammation that are a result of
different causes and mechanisms and which result in different
pathophysiology [13]. The types and causes are as follows: 1)
eosinophilic, resulting from sensitisation and reactions to
inhaled allergens or occupational chemical sensitisers, reduction of corticosteroid treatment, or unknown; 2) neutrophilic,
due to viral or bacterial infections, cigarette smoke, cystic
fibrosis, a1-antitrypsin deficiency, or atmospheric or occupational exposures; or 3) both eosinophilic and neutrophilic, or
neither. Most of these causes are common, one or more may be
present at the same time and these may vary from one time to
another. Therefore, it is to be expected that airway disease will
commonly be heterogeneous.
Other respiratory and nonrespiratory conditions
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FIGURE 1.

Relationships between components of airway diseases. Airway

inflammation influences all other components, including emphysema and
bronchiectasis, which are not shown. Airway hyperresponsiveness is an important
determinant of variable airflow limitation and is itself also influenced by the presence
of airflow limitation.
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FIGURE 2.

Diseases’ equal components (see fig. 1). Asthma is variable airflow

limitation, chronic obstructive pulmonary disease (COPD) is chronic airflow
limitation and bronchitis or bronchiolitis is airway inflammation.

Exhaled NO, while it increases with eosinophilic inflammation,
is not specific for eosinophilia and is unable to reliably identify
noneosinophilic inflammation, which is a common cause of
exacerbations. Nonetheless, its use in clinical practice can be an
advantage over only using symptoms and spirometry to guide
corticosteroid treatment [12, 14], but is not as effective or
discriminative as the use of sputum cell counts [11, 15].
DEFINITIONS AND DISEASES
Between 1959 and 1971, a number of working groups sought to
define asthma, COPD, emphysema and chronic bronchitis [16–
19]. SCADDING [20] highlighted that there needs to be a primary
defining characteristic, which may be of several different sorts,
depending upon the point that has been reached in a
diagnostic process, which moves towards but frequently stops
short of causation, its desirable end-point. The simplest
definition of a disease is based on symptoms or signs and is
known as a syndrome, e.g. as with a common cold. The best
primary definition of a disease is based on a cause, e.g.
tuberculosis. In between, definitions can be based on a
unifying abnormality of function or of pathology.
Hence, if we consider asthma, the definition cannot be based
on symptoms or signs because, as stated previously, these are
not specific. Neither can it be based on a cause because there
are several causes, e.g. hypersensitivity to inhaled allergens or
viral infections or unknown. Furthermore, it cannot be based
on pathology because, at least with current understanding,
there is not a unifying pathology. Therefore, SCADDING [20]
proposed that asthma be defined by an abnormality of function
as ‘‘a disease characterised by wide variations over short
periods of time in resistance to flow in intrapulmonary
airways’’, and this is widely accepted. The wide variations in
resistance to flow are objectively validated by improvement in
forced expiratory volume in one second (FEV1) after inhaled
rapid-acting b-agonist, by an increase in the diurnal variability
of PEF (which best incorporates the effect of a rapid-acting bagonist [10]), or, especially when the FEV1 is normal, by an
increased tendency for the FEV1 to fall after a bronchoconstrictive stimulus (i.e. airway hyperresponsiveness).

by pathology or cause. While cigarette smoking is a common
cause, COPD can occur in nonsmokers. It can be associated
with different kinds of airway inflammation of different
causes, e.g. eosinophilic inflammation [22] or neutrophilic
inflammation due to infection [23]. It can also be associated
with asthma as defined by an abnormality of function [24].
The other component of asthma or COPD is airway inflammation. This is bronchitis or bronchiolitis which can also, and
commonly does, occur without asthma or COPD. As such,
bronchitis is a disease that can be clinically validated by
quantitative sputum cell counts.
When considered in this way, the diseases asthma and COPD
are just physiological components of airway disease and
bronchitis is the inflammatory component (fig. 2). A patient
with asthma may or may not have an eosinophilic bronchitis
and, in a nonsmoker, as well as a smoker, may or may not
develop COPD. The smoker with COPD may have an
eosinophilic bronchitis or asthma. A neutrophilic bronchitis
due to infection can occur in any situation. Hence, the diseases
are not necessarily mutually exclusive; combinations commonly occur and can vary from one patient to another. Their
recognition is important to rationalise and optimise minimum
treatment to achieve the best results with the least side-effects
and cost.
TREATMENT
The treatment of airway disease is determined by the disease(s) present and its (their) severity. The asthma component is
treated with bronchodilators of which the most effective is the
b-agonist. If this is associated with eosinophilic bronchitis,
which can increase variable airflow limitation (including
airway hyperresponsiveness), it will also respond to corticosteroid treatment [25] or treatment of its cause. Eosinophilic
bronchitis with COPD [22, 24, 26] or an isolated chronic cough
[27] will also be expected to respond to these measures.
Bacterial infective neutrophilic bronchitis benefits from treatment with an antibiotic. So far, viral noneosinophilic, usually
neutrophilic [28, 29], bronchitis resolves spontaneously and
requires only palliative treatment of any exacerbation of
asthma. There is no effective treatment of COPD without
eosinophilia other than limited and transient benefit from
anticholinergic treatment in some, avoidance of causal factors
and treatment of complications.

In a similar way to asthma, COPD has also been defined, and
still is, as an abnormality of airway function as a ‘‘disease
state characterised by airflow obstruction that is not fully
reversible’’ [21]. Like asthma, this cannot be primarily defined

The severity of asthma is the magnitude of variable airflow
limitation. The severity of COPD is the degree of chronic
airflow limitation. The severity of eosinophilic bronchitis is
reflected by the percentage of sputum eosinophils and the
minimum dose of corticosteroid required to control it. Of
course, eosinophilic bronchitis can also determine the severity
of airflow limitation and variable airflow limitation, which can
be reduced by controlling it. The poor correlation between the
presence and severity of variable airflow limitation and
eosinophilic bronchitis means that asthma may be absent or
mild when eosinophilic bronchitis is severe, or vice versa. A
patient with severe eosinophilic bronchitis might need maintenance prednisone treatment but no regular bronchodilator. A
patient with a severe increase in airway responsiveness and
variable airflow limitation may require daily long-acting bagonist, but little or no corticosteroid.
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CONCLUSION
There is widespread difference in opinion about the meaning
of asthma, which is due to a failure to appreciate that the
primary definition must be based on an abnormality of
function that distinguishes it from other diseases. Other
components of the disease, such as airway inflammation and
chronic airflow limitation, may also be present but these can
occur without asthma and so are not defining characteristics.
The airway inflammation and chronic airflow limitation
components also define the diseases of bronchitis and COPD.
Hence, the components are the diseases present. None of them
are mutually exclusive and they commonly occur together.
Their recognition through measurement rationalises and helps
to optimise minimum treatment.
This point of view supports the Dutch hypothesis that was put
forward in the 1960s by ORIE et al. [30] and reviewed recently
by POSTMA and BOEZEN [31]. This suggested that the various
types of airway diseases should not be considered as separate
diseases but as one disease entity, the components of which are
influenced by host (genetic) and environmental factors.
Clinical evaluation should be of the components and causes
in order to rationalise, individualise and optimise treatment.
We agree, but propose that the names asthma, chronic
obstructive disease and bronchitis are retained for what they
are, components of airway disease.
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