
Introduction
COPD is frequently under- or misdiagnosed,1-7 but
the scale of the problem is unclear, and attempts to
address it raise further issues. Should we implement
primary care screening programmes to diagnose
COPD earlier?  And if detected early, can anything be
done to stop or slow disease progression?  As the
global health and cost implications of COPD, one of
the few diseases whose prevalence is rising, continue
to increase, awareness of the condition must be raised.
Primary care can play a significant role in the
management of COPD and other respiratory diseases.
For example, Blainey reported that 74% of hospital
admissions due to severe respiratory problems could
have been prevented by more effective primary care.8
This review summarizes a symposium addressing
these issues (COPD: The role of primary care in
effective diagnosis, treatment, and management) held
at the World IPCRG conference on 7 June 2002.

COPD: a global epidemic
COPD is the fastest rising cause of death in the
developed world, and an increasing problem in the

developing world.
The Global Burden
of Disease (GBD)
study,9 initiated in
1992, predicted
that COPD will
rise from fifth
place in 1990 to
third in 2020 in the
global ranking of
causes of death
(after ischaemic
heart disease and
cerebrovascular
disease). The GBD
study developed
the internationally
standardized
concept of
Disability Adjusted
Life Year (DALY)
to demonstrate
disease impact on
premature death
and disability - it
represents the sum
of years of life lost
because of

premature mortality plus years of life lived with
disability, adjusted for disability severity. Thus, one
DALY is one year of healthy life lost. The study
estimated that COPD will leap from the twelfth
leading worldwide cause of DALYs in 1990 to the
fifth in 2020.9

Smoking
Smoking trends remain the most important predictor
for COPD prevalence.  Worldwide, deaths attributable
to smoking are estimated to triple from 1990 to 2020,
with tobacco expected to kill more people than any
single disease (Figure 1).9 In developing areas of
Asia, where tobacco smoking is just beginning to
fully influence COPD prevalence, deaths will rise
almost fourfold.  Prolonged cigarette smoking causes
more deaths by other diseases, such as vascular
disease, than by lung cancer.10

China accounts for one-third of the world's cigarette
consumption; between 1985 and 1992, consumption
increased by 20%.11 Deaths attributable to smoking in
China amount to 750,000 per year. 

Epidemiology
The single largest management cost in COPD relates
to hospital admissions and emergency care.12-14

Epidemiological studies show that inpatient care
approximates half the direct costs attributable to
COPD (Figure 2).  Interestingly, outpatient and
primary care costs in the USA and UK seem very low
compared with inpatient care costs.

Indirectly, millions of working days are lost to COPD.
In addition, lost productivity due to early retirement
or death before retirement (up to 25% of deaths from
COPD occur before retirement age) contribute to the
enormous financial impact of COPD.13-15 For
example, indirect costs associated with COPD were
£2,100 million in the UK in 1995/613 and 1699
million krona in Sweden in 1991.14 

COPD has a greater impact on death rates and
treatment costs than does asthma.16 COPD patients
are more likely to be hospitalised, and for longer, than
asthma patients.  Furthermore, treatment costs rise
dramatically with increasing disease severity.

The prevalence of COPD is probably underestimated,
as many patients only seek medical advice at a late
stage, when their symptoms become intolerable. Stang
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Summary
Chronic obstructive pulmonary disease (COPD) is a major global
problem and its prevalence is increasing; yet under- or misdiagnosis
is widespread, possibly due to clinical misinterpretation of
symptoms, or lack of symptom reporting by patients. 

Increasing awareness of COPD, and the implementation of effective
screening programmes and treatment strategies in primary care could
significantly improve management of the disease.
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et al developed and validated a model, which
estimated that, in the USA, over 15 million people
have COPD (about 5.5% of the population), [US
population estimated at 275 million in 2000, therefore
5.5% of the population will have COPD based on 15
million having the disease] of whom between 56 and
85% remain undiagnosed.17

Effective COPD identification in primary care
Improved detection methods and increased awareness
in primary care may account for a proportion of the
increase in recorded cases of COPD. In The
Netherlands, the prevalence of airways disease
increased from 19% in 1977 to 31% in 1992, detected
by screening the general population.18 Generally, only
25-50% of people with COPD are known to their
primary care physician (PCP),17-19 so improved
detection of COPD presents a major management
challenge. 
Possible reasons for underdiagnosis of COPD
PCPs may not recognise symptoms, while patients can
become accustomed to their symptoms, and fail to
present to their PCP.  The Detection Intervention and
Monitoring COPD and Asthma (DIMCA) project20

compared the underpresentation of symptoms with
underdiagnosis by PCPs.  From a random sample of
1,155 adults, 86 (7%) had objective airflow
obstruction, as measured by forced expiratory volume
in 1 second (FEV1), with symptoms suggestive of
asthma or COPD.  Only 29 (34%) of these had ever
presented to their PCP. 

Also, patients may poorly perceive their own
symptoms. For example, in the DIMCA project, 47 of
the 86 people with reduced lung function were
investigated further regarding their perception of
dyspnea,20 as scored on the Borg scale during a
histamine provocation test. 'Good' perceivers were
defined as those in whom a decrease in FEV1 was
accompanied by a Borg score increase. Of the 16 who
did present to their PCP, only one was categorized as a
'poor' perceiver of dyspneoa, whereas 26% of the 31
people who had not presented to their PCP were 'poor'
perceivers (p=0.08; Figure 3).20

Detecting COPD in primary care
In most countries, PCPs are in a prime position to
identify and diagnose COPD. How can this be
achieved?  Several studies have shown that general
population screening is a possibility.5,6,18,20 The cost
per detected case of COPD in one active screening
programme was relatively low ($564 per detected
case) compared with screening programmes for other
diseases, such as breast cancer ($5700-23,400 per
detected case).5 Case-finding among patients with
known risk factors, such as smoking, may be a more
effective approach. Typical COPD patients are usually
over 40 years of age, are current or past heavy
smokers, and have intermittent or daily cough and
dyspnea that is worse upon exercise.  Current smokers,
who were not receiving pulmonary medication, were
selected for a case-finding study in general practices in
The Netherlands,21 and 18% were found to have
airway obstruction (FEV1 < 80% predicted). Cough
and age were found to be the most important

predictors for detecting
COPD in this population
(Figure 4). A mean of 4
minutes were needed to
assess 1 patient
(including spirometry); it
therefore took
approximately 23
minutes to detect 1
patient with obstruction
from this population of
smokers, at a cost of €5-
€10. 

Spirometry is required to
confirm the diagnosis of
COPD (and to
differentiate from
asthma), and in addition
may also be used to
screen asymptomatic
smokers. With
appropriate training,
practice assistants can
measure lung function
cost-effectively. 

Guidelines for effective
disease management
The goals, according to
the Global Initiative for
Chronic Obstructive
Lung Disease (GOLD)
Workshop Report, are to prevent disease progression,
relieve symptoms, improve exercise tolerance,
improve health status, prevent and treat
complications/exacerbations, and reduce mortality.22

GOLD recommends a step-wise increase in treatment,
depending on disease severity, as well as health
education  to help patients cope with their condition
and improve their health status.23

Delaying COPD progression 
Only smoking cessation has been proven to delay or
halt COPD progression.  Evidence suggests that the
decline in lung function can be reversed when patients
with mild-to-moderate COPD stop smoking.24,25 In
the Lung Health Study (LHS), patients who stopped
smoking experienced an average of 47mL
improvement in lung function (FEV1) in the year after
quitting, with an annual rate of decline in FEV1
comparable to that of people who had never smoked,
and half that of patients who continued to smoke.26

Smokers are much more motivated to stop smoking
when they know that they are at risk of developing a
chronic lung disease such as COPD.27

Reducing smoking prevalence has likely cost benefits.
A study estimating the healthcare costs of asthma and
COPD in The Netherlands28 modelled three different
scenarios of the impact of smoking cessation on
COPD progression and projected illness costs: 
1) a reference scenario, primarily predicting the
impact of ageing; 
2) an "attainable" health promotion-driven smoking
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reduction scenario; and 
3) an "extreme" smoking reduction campaign scenario.
The study predicted that smoking rates would fall
from 32.8% in 1993 to 30.2%, 20.5% and 8.0%,
respectively, in 2010 for each scenario, and
corresponding total direct medical costs of treatment
would increase by 60%, 57% and 48% from 1993 to
2010. 

Pharmacotherapeutic management of COPD
Our understanding of the underlying disease processes
of COPD has improved in recent years.  COPD has an
inflammatory component that attracts neutrophils and
macrophages to the airways, triggering a cascade of
events, including further recruitment of neutrophils,
plasma leakage, increased mucus secretion and,
ultimately, bronchoconstriction and dyspnoea.
According to GOLD, COPD is a disease state
characterised by airflow limitation that is not fully
reversible. The airflow limitation is usually both
progressive and associated with an abnormal
inflammatory response of the lungs to noxious
particles or gases.22 This definition acknowledges that
there is a small reversible component in COPD,
suggesting that this can and should be targeted with
bronchodilator treatment.  However, there is no known
disease-modifying medication for COPD, and
currently available pharmacotherapy mainly reduces
symptoms and/or complications. 

Bronchodilators
Inhaled bronchodilators are central to the symptomatic
management of COPD, and are given to improve lung
function and to relieve or prevent symptoms.22 The
main bronchodilator classes are anticholinergics, ß2-
agonists, theophylline, or combination treatments,
though some are more effective than others. For
example, long-term treatment (12 months) with the
long-acting ß2-agonist, formoterol (given as 12µg and
24µg), was shown to be more effective at either dose
than oral slow-release theophylline in improving
airflow in COPD patients.29

Ipratropium, a four-times daily anticholinergic, and
salmeterol, a twice-daily long-acting ß2-agonist, had
similar peak FEV1 responses compared with
placebo,30 though salmeterol gave a more consistent,
continuous response because of its longer duration of
action.

Long-term COPD clinical trials show that tiotropium
maintenance therapy significantly improves lung
function (measured by FEV1 and forced vital capacity
[FVC]) compared with placebo31 and ipratropium over
1 year.32 Another 6-month, placebo-controlled study
confirmed the efficacy of tiotropium and salmeterol in
improving lung function in COPD patients; however,
after 6 months' treatment, FEV1 response was
significantly greater with once-daily tiotropium than
with twice-daily salmeterol (p<0.05).33 Tiotropium
also demonstrated improvements in health status,
being significantly superior to placebo in improving
the St George's Respiratory Questionnaire34 Impacts
domain and Total scores (p<0.05), while salmeterol
was not significantly different from placebo.33

However, another placebo-controlled trial showed that
salmeterol 50µg twice daily, but not 100µg twice
daily, did improve health status in COPD (p=0.0007
versus placebo).35 Additionally, a retrospective
analysis of preliminary data from 1-year placebo-
controlled studies suggested that tiotropium might
reduce the decline in trough FEV1 compared with
placebo.36 Further large, longer term studies are
needed to confirm these observations. 

Inhaled corticosteroids 
The inflammatory process in COPD is physiologically
different from that in asthma,37 and little evidence
exists to support the use of inhaled corticosteroids
(ICS) as maintenance therapy in COPD. Furthermore,
long-term studies with ICS showed that they did not
alter the rate of decline in lung function in COPD
patients.26,38-41 GOLD guidelines recommend that
regular ICS treatment be reserved for patients who
have previously demonstrated a response to
corticosteroids, and for those who have severe disease
(FEV1 <50% predicted) with repeated exacerbations
requiring antibiotics and/or oral glucocortico-
steroids.26,37,40,42

Prevention and treatment of exacerbations in
COPD 
Exacerbation prevention is now recognized as an
important COPD treatment goal.43-45 One of the
simplest means of reducing the risk of exacerbations
in COPD is to ensure that all patients receive flu
vaccination.46 Reducing the frequency and severity of
exacerbations now appears to be possible with long-
term bronchodilator and/or ICS treatment.30,32,40,41

For example, patients treated with tiotropium for 1
year had a reduced number of exacerbations (24%
reduction; p=0.006) and fewer days with exacerbation
(39% reduction; p=0.002) compared with patients
treated with ipratropium.32 Additionally, there was a
trend toward reductions in the number of
hospitalisations and days spent in hospital due to
COPD exacerbations compared with ipratropium.32

The reduction in exacerbations with tiotropium may be
due to its continuous, 24-hour bronchodilation.
Some studies have shown that the frequency and/or
severity of exacerbations may be reduced with regular
ICS use in patients with more severe COPD,40,41

while others have not shown benefit.38 Although short
courses of systemic glucocorticosteroids can reduce
exacerbation severity and duration,47 chronic
administration should be avoided because of the high
incidence of adverse events and their unfavourable
benefit-to-risk ratio.48

Antibiotics are useful in exacerbations with a bacterial
aetiology. A retrospective cohort analysis of 173
COPD patients showed a reduced relapse rate in
patients who received antibiotics for their acute
exacerbation of COPD compared with those who did
not.49 

Other, non-pharmacological approaches to the
management of COPD, such as pulmonary
rehabilitation and exercise training programmes, may
be beneficial in improving symptoms, exercise
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capacity and quality of life for COPD patients at all
stages of disease.50

Step-wise approach to treatment of COPD based on
disease severity
The GOLD committee has recommended therapy for
each stage of COPD, based on evidence available at
the time of publication (2001; Figure 5);22 the first
update is expected in early 2003.51

"At risk" patients (Stage 0) with no spirometric
abnormalities do not require treatment, other than
smoking cessation advice.  

For patients with mild disease (Stage 1), short-acting
inhaled bronchodilators taken as needed may be
sufficient to alleviate occasional symptoms. 

In moderate disease (Stage 2A or 2B), patients
probably have daily symptoms that restrict physical
activity and impair quality of life, requiring additional
maintenance therapy with long-acting inhaled
bronchodilators, such as twice-daily formoterol29 or
salmeterol.30 Once-daily tiotropium is not yet
mentioned in the GOLD guidelines, but evidence from
recent publications31-33 suggest its possible future
inclusion as first-line maintenance therapy in COPD. 

Rehabilitation and exercise training programmes
should be undertaken in addition to pharmacotherapy
by patients with moderate to severe disease.  As
discussed previously, regular treatment with inhaled
glucocorticosteroids is recommended only for patients
experiencing frequent exacerbations or with a
documented spirometric response to corticosteroids.
In advanced disease (Stage 3), when patients have
unremitting symptoms despite maximal bronchodilator
therapy, long-acting theophylline added to the pre-
existing maintenance therapy may provide additional
benefit.  Long-term oxygen therapy is advised for
certain patients when chronic respiratory failure is
present.

Conclusions

Although a major global healthcare problem, COPD is
a treatable disease, and early diagnosis will allow steps
to be taken to prevent or delay disease progression
with smoking cessation. Healthcare professionals in
primary care are ideally placed to play a significant
role in effectively identifying COPD patients and
delivering effective disease management.
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