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ABSTRACT: Chronic obstructive pulmonary disease (COPD) has a dramatic impact on
patients’ health-related quality of life and physical and emotional wellbeing. Patient
expectations of COPD management include improvements in symptoms, exercise toler-
ance, health status, exacerbations and mortality. Even small improvements in care may
have significant and important benefits for patients. Therefore, measuring the success of
COPD management strategies from the patients’ perspective is crucial.

Aprerequisite of any chronic obstructive pulmonary disease management strategy is to
include patient-recognised outcomes in order to measure accurately the effect of thera-
peutic intervention. In terms of therapy, in the absence of currently available, clinically
effective disease-modifying pharmacological agents, patients may benefit from multi-
modal individualised programmes, incorporating existing therapies and nonpharmaco-
logical interventions.
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Chronic obstructive pulmonary disease (COPD) has a dra-
matic impact on patients’ health-related quality of life (HRQL),
sometimes called health status, and on their physical and emo-
tional wellbeing [1, 2]. Given the disabling and serious nature
of the disease, patients have a right to expect compassion and
access to diagnostic tests and management strategies that enable
them to feel as well as possible. Evidence-based guidance on
how best to do this is now available from the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) [3]. GOLD is
an international initiative designed to raise awareness of the dis-
ease and improve its diagnosis, management and prevention.
Regional and national guidelines are also being developed, such
as those proposed jointly by the American Thoracic Society and
the European Respiratory Society, which address issues specif-
ic to clinical practice in these geographical areas.

From the patients’ perspective, there are certain expectations
of COPD management. These expectations concern improving
symptoms, exercise tolerance, health status, exacerbations and
mortality. The goal of any intervention, be it pharmacological or
nonpharmacological, should address these expectations. As a
consequence, GOLD has proposed several objectives of COPD
management to reflect the needs of patients (table 1). 

This paper will discuss the measures of success of current
COPD management strategies viewed from a patient’s perspec-
tive and how these strategies can be refined in order to further
improve outcomes. 

Measuring the success of current management strategies

COPD patients are often neglected because of a lack of health
initiatives to help them manage their symptoms and a lack of
resources to fund the care that they need [4]. As a result, a rather
fatalistic attitude towards COPD has been adopted by both doc-
tors and patients. However, small improvements in care can

have significant and important benefits for patients, highlighting
the need to define appropriate outcomes by which the success
of therapeutic interventions can be measured from a patient’s
perspective. 

Although improving lung function is an important goal of
COPD management, patients do not complain of poor lung
function per se and it is unlikely that they would see this as an
important outcome by itself. Instead, determinants such as exac-
erbations, symptoms, exercise tolerance and mortality are more
readily appreciated outcomes by which patients determine
whether treatment has been successful.

Exacerbations

Exacerbations of COPD, which can be defined in various
ways [1], have a dramatic adverse effect on patients’ lung func-
tion, daily activities and HRQL [5, 6] and can significantly
increase the risk of hospitalisation and death [7]. HRQL is
worse in patients who have frequent exacerbations [6].
Hospitalisations for exacerbations have a huge impact on the
healthcare costs associated with COPD [1, 8–10], while the eco-
nomic impact is greater with increasing disease severity [8].

Table 1. – Global Initiative for Chronic Obstructive Lung Disease
(GOLD) objectives for the management of patients with COPD

Prevent disease progression
Relieve symptoms
Improve exercise tolerance
Improve health status
Prevent and treat exacerbations
Prevent and treat complications
Reduce mortality
Minimise side effects of treatment

Table modified with permission from [3].
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COPD management strategies that reduce the frequency of
exacerbations have a profound positive impact on HRQL [11].
Thus, prevention and treatment of exacerbations are of para-
mount importance in any COPD management strategy [1]. 

Symptoms

Symptoms of COPD cause a significant degree of disability,
emotional disturbance and restriction of normal daily and social
activities [12–15]. These symptoms can be assessed relatively
easily using patient diaries. The most frequent complaint from
COPD patients, and probably the most prominent symptom
limiting health status and activities of daily living, is dyspnoea
during customary activity [3, 16–18]. 

The severity of dyspnoea is often under-estimated.
According to the Confronting COPD International Survey of
>3,000 COPD patients across North America and Europe per-
formed in 2000; a significant disparity was evident between
patients’ perception of disease severity and the degree of sever-
ity as indicated using a more objective breathlessness scale [19].
More than two-thirds of patients with the most severe breath-
lessness, which rendered them unable to get dressed or leave the
house, described their condition as only mild or moderate.
These patients had adapted their lifestyles to their symptoms
over time. Some patients, as a consequence of adapting their
behaviour to suit their symptoms, may appear to be free of
symptoms. However, the goal of any management strategy
should be to enable patients to carry out normal, simple daily
tasks while controlling their symptoms.

Other chronic symptoms (cough, sputum production, night-
time awakenings) associated with COPD have an important
effect on the daily lives of patients and their families [3]. Sleep
disturbance is a common complaint among patients, particular-
ly the elderly, with chronic airway diseases [20]. According to
the British Lung Foundation’s ‘Breathe Easy’ survey of COPD
patients in the UK, 31% of respondents woke up every night
because of their COPD, while 72% claimed their illness affect-
ed their ability to take a holiday [21]. 

Exercise tolerance

Exercise tolerance is beginning to gain recognition as an
important non-invasive patient-centred outcome. There is a
close association between dyspnoea and exercise tolerance, and
both influence patients’ health status, regardless of disease
severity [22–25]. Validated instruments, such as the Transitional
Dyspnoea Index (TDI) and the 6-minute walking test, are
responsive to changes in dyspnoea and exercise capacity [22,
26] in relation to disease progression or therapeutic interven-
tion. Exercise tolerance can also be measured by recording end-
expiratory and end-inspiratory lung volume before, during and
after physical exertion. A recent study in patients with sympto-
matic but stable COPD found that some individuals developed
dynamic hyperinflation during exercise, i.e. their end-expirato-
ry lung volume rose; the expected physiological abnormality in
advanced COPD [27]. However, in the remaining patients,
exercise was accompanied by a fall in end-expiratory lung vol-
ume, which mimicked the normal change in healthy people,
while there was no tendency towards dynamic hyperinflation.
These differing patterns of response to exercise in COPD

patients may reflect diverse disease mechanisms, although all
mechanisms have similarly disabling consequences. More
importantly, they may require different treatment strategies to
obtain maximum benefit for the patient.

Health-related quality of life

Most measures of COPD, symptoms, exacerbations and lung
function, are associated with, and impact on, HRQL [6, 11].
Changes in HRQL are apparent to patients with COPD [16] and
even small improvements that enable patients to become more
active may be meaningful to the individual, allowing him or her
to live a more normal, independent life. Setting patient goals
(e.g. walking to the shops, being able to do the gardening) may
be important to measure the success of interventions on an indi-
vidual basis. As a consequence of the effect of COPD on daily
activities, HRQL affects the psychological and emotional status
of individuals. Validated instruments, such as the St George’s
Respiratory Questionnaire (SGRQ), may be used effectively to
quantify changes in HRQL [12, 28]. 

Mortality

In 2000, COPD was the fourth leading cause of mortality
worldwide [29]. One of the objectives of any future COPD
management strategy, according to GOLD recommendations,
should be to reduce mortality [3]. Mortality rates can be
reduced with effective management of the disease. In a retro-
spective analysis of patients receiving inhaled corticosteroids
(ICS) following discharge from hospital, mortality rates were
decreased by 29% and readmission rates were reduced by 24%
compared with patients who did not receive ICS [30].
Pharmaco-epidemiological studies suggest a reduction in mor-
tality with ICS/long-acting β2-agonist (LABA) combinations
compared with a reference population and patients receiving
ICS or LABA alone [31, 32]. A large, prospective randomised
clinical study, TOwards a Revolution in COPD Health
(TORCH), is underway to determine whether adding an ICS to
a LABA increases survival in patients with moderate to severe
COPD (GOLD stages II/III) [33]. The study, which spans a
period of 3 yrs, includes patients randomised to receive a com-
bination of ICS and LABA, ICS alone, LABA alone or place-
bo.

Future COPD management strategies should be expected not
only to measure accurately the effect of treatment on these out-
comes, but also to reduce the number of patients who are affect-
ed by the debilitating aspects of the disease.

Improving patients’ daily lives

Probably the most important intervention in COPD is
smoking cessation; however, this on its own is not sufficient to
manage the disease once lung damage and symptoms have de-
veloped [34] and patients should be made aware of this.
Management of COPD should involve several different treat-
ment approaches, all directed at controlling symptoms, improv-
ing exercise capacity, preventing exacerbations and thereby
improving health status and wellbeing [34].

Despite a lack of disease-modifying interventions, it is clear
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that there are drug therapies and nonpharmacological measures
(e.g. smoking cessation, pulmonary rehabilitation, supplemen-
tary oxygen self-management and noninvasive positive pres-
sure ventilation) that can benefit patients, especially in terms of
reducing exacerbations and improving HRQL [3]. The role of
ICS as maintenance therapy in COPD is not yet clearly defined
[35]; however, they do provide a benefit in terms of reducing
exacerbations [36–39]. 

Airflow obstruction is a persistent characteristic of COPD;
therefore, a reasonable approach to managing stable disease is
to try to maintain effective and continuous bronchodilation
[34]. Bronchodilators are essential to the management of
COPD, and are given to relieve or prevent symptoms, reduce
dynamic hyperinflation and improve lung function [40]. The
main classes of bronchodilators used in COPD include β2-agon-
ists (short- and long-acting), anticholinergics (e.g. tiotropium
and ipratropium) and theophylline [35, 41]. Combination ther-
apies, including ICS and LABA (e.g. budesonide/formoterol in
a single inhaler and fluticasone/salmeterol), have been shown to
reduce effectively the frequency and severity of exacerbations
and have a beneficial effect on symptoms [38, 39, 42, 43], such
as night-time awakenings (figure 1). This, in turn, has a benefi-
cial impact on lung function and HRQL [11, 39, 44]. 

Optimal treatment of COPD relies on a greater understand-
ing of the mechanisms underlying COPD and COPD exacerba-
tions and the impact of the disease on health outcomes [1]. 

Improving the management of COPD

It is clear that an improvement in the management of COPD
is needed to help patients feel more positive about their illness.
Pharmacological therapies (e.g. ICS/LABA combinations) are
available that reduce symptoms and the number of exacerba-
tions, improve HRQL and possibly decrease mortality [4, 11,
31, 32, 38, 44]; however, in order to improve disease manage-
ment, these therapies need to be used optimally.

Early intervention of therapy

One possibility for more effective management of COPD is
early therapeutic intervention mediated by early diagnosis.
Early diagnosis may benefit patients since they may receive
effective therapy at an earlier stage of disease as well as being
made aware of the importance of avoiding irritants that aggra-
vate their lung disease and the need to stop smoking [45].
Prompt and accurate diagnosis of COPD depends on the use of
spirometry to detect airflow obstruction and lung disease [46,
47]. Although defined as the method of choice for the diagno-
sis of COPD [3], spirometry is sometimes not used in general
practice [4]. Clinical symptoms and signs, such as abnormal
shortness of breath and increased forced expiratory time, can be
used to help with the diagnosis, as can patient characteristics,
such as age and smoking habit [3]. Some symptoms associated
with COPD, such as a low peak flow, have poor specificity,
since they can also be caused by other lung diseases [3]. 

It is likely that patients would experience significant benefits
through early intervention of therapy. For example, early inter-
vention with prophylactic, nonpharmacological interventions
that can prevent or delay the time to exacerbations, will clearly
have benefits for the patient in terms of the decline in lung func-
tion and health status. As mentioned previously, an important
aspect of COPD management is smoking cessation. Further to
this, however, is the maintenance of a healthy lifestyle with reg-
ular exercise and good nutrition, which should help to maintain
a healthy weight [48].

Predicting exacerbations

It is important to understand the triggers and mechanisms of
exacerbations to predict their onset [1]. Several factors are
linked to exacerbations of COPD and may possibly be useful
for predicting their occurrence [1]. Changes in symptoms that
patients can detect may appear to be useful predictors of exac-
erbations in populations of patients, but their variability within
individual patients makes them unreliable on a patient-by-
patient basis [1].

Adjustable dosing

Therapy that allows for adjustable dosing has proven effec-
tive in the management of asthma and it may be feasible to
extrapolate these results to the COPD setting. For example,
adjustable maintenance dosing with budesonide and formoterol
in a single inhaler has been shown to improve asthma symptom
severity, reduce the number of asthma exacerbations and reduce
healthcare costs [49–52]. If proven effective, adjustable dosing
in COPD could form part of a self-management programme.

Design of clinical studies

Well-designed clinical studies are essential for the accurate
evaluation of therapies. For instance, in some clinical studies it
can be difficult to determine whether the improvement
observed in patient-centred outcomes, such as health status, is
due to closer attention from healthcare professionals or is a
result of the treatment itself. A study by CALVERLEY et al. [44]
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Fig. 1.  –  Data presented as mean difference from run-in of budesonide/formo-
terol (        ); budesonide (        ); or formoterol (        ) versus placebo. Use of
combination therapy with budesonide/formoterol in a single inhaler increases
the number of nights without awakenings when compared with budesonide and
formoterol given alone in patients with chronic obstructive pulmonary disease
(COPD).  p<0.05 for combination therapy versus budesonide or formoterol
given alone. ***: p<0.001 versus placebo. Data taken from a 12-month, ran-
domised, placebo-controlled, double-blind study involving 1,022 patients with
COPD (GOLD stage III–IV) [44]. 
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was designed with the intention of minimising such ambiguity
by using symptom-control measures. In this study of budes-
onide/formoterol combination therapy versus placebo and
monocomponents, COPD patients received intensified treat-
ment with inhaled formoterol and oral steroids for two weeks
before entering into the study [44]. Thus, a more realistic com-
parison was possible between the effect of treatment on health
status. Differences between treatment groups were more pro-
nounced in this study: in particular, the additional clinical ben-
efit of budesonide/formoterol in a single inhaler in terms of time
to first exacerbation requiring medical intervention and HRQL
(qualified using the SGRQ) (fig. 2) were greater compared with
placebo and budesonide or formoterol given alone. 

The design of clinical studies in the future should perhaps
include more accurate questionnaires, so that a more precise
interpretation of the extent to which study treatment is effective,
or otherwise, can be made. The use of data collated from diary
cards completed by patients may be of great importance. These
data have both clinical and statistical validity, since changes in
health status are often reflected in symptom-based information
given by patients.

A prerequisite of any future COPD management strategy is
to include the most appropriate outcomes in order to measure
accurately the effect of therapeutic intervention. Patient-centred
outcomes may be appropriate measures of quantifying the
efficacy of therapy as these are outcomes that patients can
recognise. Such outcomes include symptoms, exercise toler-
ance, HRQL, exacerbations and ability to perform activities of
daily living [53, 54].  A holistic approach to COPD manage-
ment may be required to further improve outcomes.

Defining outcomes in clinical studies should also reflect the
severity of disease in recruited patients. Some outcomes, for
instance exacerbations, are only documented in patients with

more severe disease; therefore, the effect of therapy in patients
with less severe disease may not be measured accurately unless
other outcomes are considered. Data from CALVERLEY et al.
[38] suggest that symptoms in patients with less severe disease
are improved with the use of a combination of ICS and a
LABA. 

New therapies

Better utilisation of existing therapies, as outlined above,
would improve the benefits of existing drugs in preventing and
reducing the signs and symptoms of COPD, and in reducing the
number and severity of exacerbations. However, there are cur-
rently no therapies available to control the inflammatory
processes underlying the disease.

Research into the inflammatory processes involved in the air-
ways of COPD patients has led to the discovery of new poten-
tial ‘disease modifying’ therapeutic agents, including cytokine
and chemokine inhibitors [41, 55, 56]. Anumber of these poten-
tially promising therapies are currently in clinical development
[57]. Increased levels of cytokines, including interleukin (IL)6
and tumour necrosis factor (TNF)-α have been measured in the
sputum of COPD patients [58] and some of these molecules
may be the target of therapy. For instance, IL-5 and IL-13
inhibitors both show promise as therapies for chronic airway
diseases [56]. Inhibition of TNF-α may be useful for treating
severe COPD with systemic features [56]. Several small mole-
cule inhibitors of chemokine receptors are in clinical develop-
ment, including CXCR2 antagonists, which block neutrophil
and monocyte chemotaxis [56].

Interestingly, phosphodiesterase-IV inhibitors also show
potential for the treatment of inflammatory airways diseases,
such as COPD [59] and research into their impact on clinical
measures of COPD is underway. Matrix metalloproteinase
(MMP) inhibitors are another group of compounds that are
under investigation for the treatment of COPD. MMP-9 (gelati-
nase) is an MMP that is present in low quantities in the healthy
adult lung, but is much more abundant in several lung diseases,
including asthma and COPD [60].

Future management of COPD exacerbations

Management of COPD exacerbations in the future is likely to
involve more programmes that care for patients in the commu-
nity, such as the ‘hospital at home’ concept [61]. The ‘hospital
at home’ programme in the study by DAVIES et al. [61] includ-
ed a specialist nurse escorting the patient home from the hospi-
tal; prescription of nebulised ipratropium bromide and salbuta-
mol with a compressor, oral prednisolone for 10 days and
antibiotics for 5 days; visits by nurses both morning and
evening for 3 days and thereafter at the discretion of the nurse;
and evening and night cover provided by district nurses. This
type of management relies on accurate assessment of patients in
the hospital accident and emergency department in order to
identify patients who would be eligible for care at home rather
than in hospital. For instance, patients with a history of asthma,
an impaired level of consciousness, acute changes on radio-
graphy or an electrocardiogram, or who required intravenous
therapy may not be eligible for outpatient care and should be
admitted to hospital [61, 62]. Evidence suggests that patients
are comfortable with this type of outpatient management [61,
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Fig. 2.– Data presented  indicates the mean change in St George’s Respiratory
Questionnaire (SGRQ) total score versus placebo for budesonide/formoterol
(        ), budesonide (        ) or formoterol (         ). Management of chronic
obstructive pulmonary disease (COPD) with the use of budesonide/formoterol
in a single inhaler provides an additional clinical benefit in terms of health
status compared with budesonide or formoterol given alone or placebo. Health
status was quantified by measuring change in St George’s Respiratory Quest-
ionnaire (SGRQ) total score from randomisation versus placebo in a 12-month,
randomised, placebo-controlled, double-blind study involving 1,022 patients
with COPD (GOLD stage III–IV) ([43, 44]). -------- : clinically important dif-
ference relevant to the patient; *: p<0.05 versus placebo; **: p<0.01 versus
placebo; ***: p<0.001 versus placebo; ##: p=0.014; #: p=0.001.
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62]. However, although this represents an effective and practi-
cal alternative to hospitalisation in selected patients, the exact
criteria for eligibility to this type of management are uncertain
[3]. The role of self-management for COPD exacerbations
remains unclear [2].

Conclusions

The future of care for COPD patients in terms of pharmaco-
logical interventions lies with disease-modifying agents.
However, these will not be available for a number of years. In
the meantime, patients may benefit from multi-modal indivi-
dualised programmes including existing therapies and non-
pharmacological interventions. Combination therapy with ICS
and LABA has been shown to offer the greatest benefits for
patients with regard to patient-centred outcomes (reduction in
exacerbations, sustained and clinically relevant improvements
in HRQL, and rapid and sustained relief of symptoms).

Improvements in education, for both patients and healthcare
providers, and access to and utilisation of existing interventions
may enhance the management of COPD and provide the oppor-
tunity for patients to manage their own symptoms, allowing
them to remain at home and maintain their independence.

It is possible to improve our patients’ lives with current ther-
apies and allow them to achieve daily goals that are important
to them. Using appropriate patient-centred measures of success
in current clinical studies is likely to pave the way for improve-
ments in the administration of future therapies, which will be
based on individual patient needs.
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