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ABSTRACT: There are now many guidelines that provide direction for the diagnosis
and management of asthma and chronic obstructive pulmonary disease (COPD).
However, both diseases are still underdiagnosed (or misdiagnosed) and undertreated.
There is considerable evidence that treatment with anti-inflammatory drugs reduces

morbidity and mortality in asthma. The evidence is growing regarding their effect on
slowing the remodelling that occurs in subsets of asthmatics. COPD is more
challenging. There are no disease-modifying drugs available yet that will change the
natural history of COPD.
However, there is overwhelming evidence that smoking cessation will slow the

progression of disease. Until better drugs are available for the treatment of COPD,
emphasis must be placed on primary and secondary prevention by reducing exposure to
noxious agents (cigarette smoke in particular).
Inhaled corticosteroids appear to have a place in the management of severe chronic

obstructive pulmonary disease, perhaps by decreasing the frequency of exacerbations.
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Until recently, the presence or absence of reversi-
bility was thought to be the major distinction between
asthma and chronic obstructive pulmonary disease
(COPD), with reversible airflow obstruction being the
hallmark of asthma and mainly irreversible airflow
obstruction the hallmark of COPD. Over the past
few years, the thinking about COPD has changed
appreciably. Consequently, there are now new defini-
tions for both asthma and COPD that acknowledge
the overlap and highlight the similarities and dif-
ferences between them. The key to this change in
thinking has been the recognition that chronic
inflammation underlies both diseases. The nature of
the inflammation differs, however, as does the
response to anti-inflammatory medications.

Definitions

Asthma

In the recent Global Initiative for Asthma (GINA)
Guidelines [1] asthma is defined as follows: a chronic
inflammatory disorder of the airways in which many
cells and cellular elements play a role. The chronic
inflammation causes an associated increase in airway
hyperresponsiveness that leads to recurrent episodes
of wheezing, breathlessness, chest tightness and cough-
ing, particularly at night or in the early morning.
These episodes are usually associated with widespread
but variable airflow obstruction that is often rever-
sible, either spontaneously or with treatment.

Chronic obstructive pulmonary disease

In the recent Global Initiative for Chronic
Obstructive Lung Disease (GOLD) Guidelines [2],
COPD is defined as follows: a disease state charac-
terised by airflow limitation that is not fully reversible.
The airflow limitation is usually progressive and
associated with an abnormal response of the lungs
to noxious particles or gases.

Similarities and differences

Asthma and COPD have important similarities and
differences [3]. Both are chronic inflammatory diseases
that involve the small airways and cause airflow
limitation [4–9], both result from gene-environment
interactions and both are usually characterised by
mucus and bronchoconstriction.

The similarities are striking, but the differences are
also striking. For example, different anatomical sites
are involved [8]; COPD affects both the airways and
the parenchyma, whilst asthma affects only the air-
ways. Both asthma and COPD involve the small
airways and the structural changes in the small air-
ways are responsible for much of the physiological
impairment that occurs in these diseases [10–12].

Perhaps the most important difference between
asthma and COPD is the nature of inflammation,
which is primarily eosinophilic and CD4-driven in
asthma, and neutrophilic and CD8-driven in COPD
[1, 2, 13–15]. This is a very important distinction
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because the nature of the inflammation affects the
response to pharmacological agents. There is now
ample evidence that inhaled corticosteroids are effec-
tive against the eosinophilic inflammation in asthma
but largely ineffective against the primarily neutro-
philic inflammation seen in COPD [16–18]. One fact
not acknowledged in the definitions is that airway
remodelling can occur in long-standing asthma [13,
19–22] and results in partially reversible airflow
obstruction. Therefore, in many (but not all) patients
with long-standing asthma there is a component of
chronic irreversible airflow obstruction with reduced
lung function and incomplete response to a short-acting
bronchodilator or to an oral or inhaled corticosteroid.
This makes the diagnosis of asthma sometimes chal-
lenging in older adults and it requires the adjustment
of the goals of treatment with respect to the patient9s
age, as maintenance of normal lung function can no
longer be a realistic goal.

It is also not often acknowledged that both diseases
often co-exist in an individual, so it is not uncommon
to see the characteristics of both diseases. It is there-
fore often challenging for the clinician to know which
disease a patient has or what mix of diseases, since
COPD is not one disease but rather a spectrum of
diseases involving both the airways and parenchyma
[2, 23].

Because of the differences in the cells involved in
asthma and COPD, and the relative lack of efficacy of
pharmaceutical agents that can alter the progression
of COPD (disease-modifying), the approach to the
treatment of asthma and COPD is different. The
essential difference is that the treatment of asthma is
driven by the need to suppress the chronic inflamma-
tion, whereas in COPD, treatment is driven by the
need to reduce symptoms.

The treatment algorithm is based on severity for
both asthma and COPD. For asthma, severity is based
on symptom frequency and severity, lung function
and healthcare utilisation [1]. For COPD, the stages of
severity are defined by lung function [2].

Staging and treatment of asthma

The goals of long-term management of asthma
should include the following: 1) achievement and
maintenance of control of symptoms; 2) prevention
of asthma exacerbations; 3) maintenance of pulmo-
nary function as close to normal levels as possible;
4) maintenance of normal activity levels, including
exercise; 5) avoidance of adverse effects from asthma
medications; 6) prevention of the development of
irreversible airflow limitation; and 7) prevention of
asthma mortality.

The recommended GINA treatment algorithm,
together with the clinical features and staging of
severity of asthma, are available on the GINA website
[1]. It is important to note that the forced expiratory
volume in one second (FEV1) levels are before
treatment, i.e. in the unmedicated state.

Until the advent of anti-inflammatory drugs,
asthma was treated on an as-needed basis and treated
as an acute disease rather than a chronic disease. With

the recognition that asthma is a chronic inflamma-
tory disease, there has been a gradual move towards
treating it more aggressively and earlier in the hope
that this may change the natural history of asthma
and prevent some of the remodelling that sometimes
occurs.

Since asthma therapy is guided by the need to con-
trol the inflammation, anti-inflammatory medications
are the drugs of choice for all except mild intermittent
asthma. The choice of treatment should be guided by
the following: 1) severity of the patient9s asthma; 2) the
patient9s concurrent treatment; 3) pharmacological
properties and availability of the various forms of
asthma treatment; and 4) economic considerations.

There has been fairly rapid uptake of the need for
treating asthma as a chronic inflammatory disease.
However, asthma is still undertreated for the most
part. The ideal should be minimal or almost no use of
rescue medications with control being maintained by
anti-inflammatory drugs [24]. With this approach, the
recognition that asthma control and asthma severity
are conceptually distinct has emerged [24–26]. For
example, although mild asthmatics have disease that
is, by definition, relatively easy to control with rescue
medications, they will occasionally suffer from acute
exacerbations during which their level of control may
be very poor. Similarly, individuals with moderate-to-
severe asthma require more intensive treatment to
control their symptoms, but with proper therapy they
can experience good symptom control. From the
perspective of the practicing clinician, level of control
may be the more relevant measure because the
objective of therapy will be to control symptoms and
minimise the impact of the disease on patient func-
tioning (i.e. to achieve a good level of control) [24].
Also, from the perspective of population-based dis-
ease management, asthma control could serve as a
good indicator of the adequacy of healthcare provided
to a population, as well as serving as an indicator of
patients who may benefit from more aggressive
management.

The clinician is faced with the question of how
aggressively to treat a patient with asthma. Inherent in
this question is the balance between the pros and cons
of aggressive (and early) treatment. The argument in
favour of early treatment is that it may reduce (or
possibly prevent) the remodelling that occurs in
asthma and allow lung growth and senescence to be
normal.

The significance of the subepithelial fibrosis in
asthma is not clear [20, 21]. The correlation with
asthma duration is good but the correlation with
asthma severity is poor. The reason why there is so
much interest and focus at present on the remodelling
in asthma is the hope that early aggressive treatment,
before subepithelial fibrosis is established, may change
the natural history of asthma [27–29].

Staging and treatment of chronic obstructive
pulmonary disease

The stages of COPD are defined primarily by lung
function [2]. This emphasises the important clinical
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message that the diagnosis of COPD requires the
measurement of lung function. The stages of COPD
suggested in the GOLD Guidelines [2] are as follows.
Stage 0: At risk, cough or sputum present but lung
function normal. Stage 1: Mild COPD, FEV1/forced
vital capacity (FVC) v70%, with an FEV1 ¢80%
predicted, with or without chronic symptoms. Stage 2:
Moderate COPD, FEV1/FVCv70% and FEV1 % pred
w30% andv80%. Stage 2 is split at an FEV1 of 50%
pred since the existing data support the value of
inhaled corticosteroids below an FEV1 of 50% pred
but not above. Stage 3: Severe COPD, FEV1 v30%
pred and FEV1/FVCv70%.

In the GOLD guidelines, Stage 0 is a newly defined
stage that was included to give a strong public health
message that symptoms of chronic cough and sputum
production should alert the clinician to the presence
of an ongoing pathophysiological process even when
lung function is normal. This may progress to clini-
cally significant COPD in a proportion of those
exposed (in particular to tobacco smoke) [30]. The
analogy that is perhaps most relevant is that mild
hypertension in some but not all (or indeed the
majority), with mild elevation of blood pressure will
progress to clinically significant hypertension.

The treatment goals for COPD [2] are as follows:
1) the prevention of disease progression; 2) the relief
of symptoms; 3) improvement in exercise tolerance;
3) improvement in health status; 4) the prevention and
treatment of exacerbations; 5) the prevention and
treatment of complications; 5) a reduction in mortal-
ity; and 6) minimisation of side-effects from treatment.

As already emphasised, the approach to the manage-
ment of COPD is driven by the need to control
symptoms [2]. At all stages, every attempt should be
made to reduce exposure to risk factors, including the
following. 1) Avoiding noxious agents, including
tobacco smoke, indoor air pollution and occupational
exposures. The key strategy here is to encourage
smoking cessation. 2) Reducing the impact of asthma
exacerbations. The most effective preventive approach
is to ensure annual influenza vaccination.

The striking effect of smoking cessation on slowing
the progression of COPD has been illustrated vividly
by the Lung Health Study (LHS-1), shown in figure 1
[31, 32]. In this 5-yr study involving almost 6,000
smokers with mild-moderate COPD over the 5-yr
follow-up, those who continued to smoke had a dec-
line in FEV1 ofy60 mL?yr-1. Those who were consis-
tent quitters over the same period showed, on average,
a small increase in FEV1 followed by a dramatically
slowed rate of decline of FEV1 ofy30 mL?yr-1.

There is ample evidence that brief interventions
have an appreciable impact on smoking cessation
rates [33–36]. The approach that is recommended is
called the five "A9s" as follows. Ask: systematically
identify all tobacco users with every visit. Advise:
strongly urge all tobacco users to quit. Assess: deter-
mine willingness to make quit attempt. Assist: aid
the patient in quitting. Arrange: schedule follow-up
contact.

Bronchodilator medications are central to the
symptomatic treatment of COPD [2]. They are given
on an as-needed basis, or regular basis, to prevent or

reduce symptoms. The principal bronchodilator treat-
ments are b2-agonists, anticholinergics, theophylline
and a combination of these drugs. The choice between
b2-agonists, anticholinergics, theophylline or a com-
bination of therapy depends on the individual response
(in terms of symptom relief and side-effects), the avail-
ability of the drugs and their cost. As with asthma,
combining bronchodilators with different actions, e.g.
b-agonists and anticholinergics, may improve efficacy
and decrease the risk of side-effects compared to
increasing the dose of a single bronchodilator.

The place of inhaled corticosteroids in the manage-
ment of COPD has long been controversial. The
GOLD guidelines recommend that inhaled cortico-
steroids be used in stages 2B and 3, i.e. when the FEV1

isv50% pred and the patient has repeated exacerba-
tions requiring treatment of antibiotics and/or oral
glucocorticosteroids. The basis for this recommenda-
tion is that inhaled corticosteroids have not been shown
to change the rapid decline of FEV1 in COPD. This
result is consistent across four major clinical trials
[37–40]. Inhaled corticosteroids can, however, reduce
the frequency of exacerbations in individuals with
frequent exacerbations [41]. They can also reduce the
bronchial hyperresponsiveness associated with COPD
[40] and may decrease mortality from COPD [42].

Assessing outcomes in asthma and chronic obstructive
pulmonary disease

Asthma

The clinical benefits of inhaled corticosteroids in
asthma include a decrease in airway hyperresponsive-
ness, an improvement in lung function and a reduction
in severity of symptoms, frequencyof exacerbations, the
need for rescue medication, hospitalisation and
asthma deaths, and an increase in symptom-free days
[1]. There is strong evidence that treatment of anti-
inflammatories improves asthma control and reduces
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Fig. 1. –Mean postbronchodilator (post-BD) forced expiratory
volume in one second (FEV1) for participants in the smoking
intervention and placebo groups who were sustained quitters (#)
and continuous smokers ($). The two curves diverge sharply
after baseline. Reproduced with permission from [31].
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bronchial hyperresponsiveness [17–19, 43]. This can be
illustrated by following weekly peak expiratory flow in
the morning and evening following the initiation of
inhaled corticosteroids The time course of reducing
airway hyperresponsiveness may be months rather
than weeks [24] (fig. 2). Night-time symptoms respond
first, followed by FEV1, morning peak flow and,
considerably later, airway hyperresponsiveness.

The important question of whether treatment with
anti-inflammatories changes the natural history of
asthma, especially in children, is still unresolved.
Perhaps the best information comes from the
Childhood Asthma Management Program (CAMP)
carried out in the USA, in which lung function in
children aged 5–12 yrs was followed over a period of
4–6 yrs [43]. A total of 311 of the children were on
inhaled corticosteroids and 418 on placebo. The
CAMP Study showed that inhaled corticosteroids
improve asthma control in children with mild-to-
moderate asthma, together with an improvement in
pre-bronchodilator FEV1, reduced airway hyper-
responsiveness, improvement in symptom scores and
symptom frequency, fewer courses of corticosteroids
and lower hospitalisation. However, inhaled cortico-
steroids did not change the post bronchodilator
FEV1, which is considered to be a surrogate measure
of lung growth (fig. 3). This was interpreted as
evidence that inhaled corticosteroids do not affect
lung remodelling, at least in the age range covered
by the CAMP Study (5–12 yrs). This does not, of
course, answer the question of whether the institution
of inhaled corticosteroids before 5 yrs may have a
different effect.

As noted above, there is increasing evidence that
combining an inhaled corticosteroid with a long-
acting b-agonist can improve asthma control [44–46].
One large study that evaluated the effect of an
inhaled corticosteroid and a long-acting b-agonist on
exacerbations for asthma is the Formoterol and

Corticosteroids Establishing Therapy (FACET) study
[47], in which 852 patients being treated with inhaled
corticosteroids were randomly assigned to one of four
treatments (100 mM budesonide plus placebo, 100 mM
budesonide plus 12 mM formoterol, 400 mM budeso-
nide plus placebo or 400 mM budesonide plus 12 mM
formoterol). Treatment was continued for 1 yr and the
outcomes followed were the frequency of exacerba-
tions of asthma, symptoms and lung function in the
four groups. The FACET Study reported that the
rates of severe and mild exacerbations were reduced
by 26% and 40%, respectively, when formoterol was
added to the lower dose of budesonide.

Chronic obstructive pulmonary disease

Up to this point, there are no disease-modifying
drugs available that can change the natural history of
COPD. Smoking cessation is the only intervention
that has clearly been shown to be effective in slowing
the accelerated rate of decline of lung function that
is the hallmark of COPD. The LHS-1 explored the
question of whether an anticholinergic broncho-
dilator, ipratropium bromide, would slow the rate of
decline of FEV1 in COPD [31, 32]. It did not. Several
years later, four large-scale clinical trials addressed the
question of whether inhaled corticosteroids would
slow the progression of COPD [31, 37–39]. All found
that inhaled corticosteroids did not slow the rate of
decline of lung function. However, the ISOLDE trial
[39] showed that they did decrease the frequency of
exacerbations in those with very low lung function
and also slowed the relentless, rapid decline in health
status in severe disease [41].

There is also some information from a retrospective
database study using the administrative databases in
Ontario, Canada, that inhaled corticosteroids may
reduce morbidity and mortality in elderly patients
[42]. Conversely, oral corticosteroids are associated
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Fig. 2. –Rate of improvement in measures of asthma control with
inhaled corticosteroid treatment, based on a clinical trial starting
with high-dose budesonide. —: no night symptoms; ?????: forced
expiratory volume in one second; -----: morning peak expiratory
flow; –?–: no short acting b-agonist use use; –??–: airway
hyperresponsiveness. Reproduced with permission from [24].
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Fig. 3. –Mean values for forced expiratory volume in one second
(FEV1), postbronchodilator (post-BD) 1–4 yrs of follow-up in the
budesonide (-----), nedocromil (??????) and placebo (—) groups.
The numbers of observations used to calculate means at annual
intervals were as follows: n=267–416. Reproduced with permission
from [43].
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with increased mortality [2], probably because of
steroid myopathy, which contributes to muscle weak-
ness, decreased functionality and respiratory failure in
advanced chronic obstructive pulmonary disease.
Bursts of oral corticosteroids for treatment of acute
exacerbations, however, shorten recovery time and
help to restore lung function more quickly [48, 49].
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