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Chronic obstructive pulmonary disease (COPD) is a progres-
sive illness defined as airway obstruction that is not fully

reversible. It is usually the result of cigarette smoking or occu-
pational exposure to smoke leading to chronic inflammation in
the airways; however, 5 per cent of those diagnosed with COPD
have never smoked.1

COPD is associated with a significant disease burden both
in primary and secondary care, with a prevalence of 900 000
diagnosed cases and an estimated two million undiagnosed
cases in the UK.2 COPD is a major cause of morbidity and mor-
tality in the UK, with around 25 000 deaths per year, and costs
of more than £800 million to the NHS and 24 million lost work-
ing days per annum.3 It is the most common reason for hospital
admission for respiratory disease.4

Diagnosis
Diagnosis of COPD requires a combination of history, physical
examination and confirmation of airway obstruction with post-
bronchodilator spirometry. There is no single diagnostic test:
COPD should be considered in patients over the age of 35 years
who have a risk factor, eg smoker or exsmoker, and who present
with exertional breathlessness, chronic cough, regular sputum
production, or frequent winter “bronchitis” or wheeze.
Examination may be normal or may reveal signs of a hyper -
inflated chest, wheeze or decreased air entry, use of accessory
muscles or pursed lip breathing, hypoxia or cyanosis.

The MRC dyspnoea scale helps grade breathlessness
according to the level of exertion required to elicit it (see Table
1).5 The degree of impairment caused by COPD can be graded
using this score.

Investigations
Postbronchodilator spirometry should be assessed as this
allows airflow obstruction to be quantified. Spirometry is manda-
tory for diagnosis and staging according to the Global Initiative
for COPD (GOLD) and BTS guidelines, and helps to differentiate
from asthma.6 Airway obstruction is defined as a reduced post-
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bronchodilator forced expiratory volume (FEV1)/forced vital
capacity (FVC) ratio <70 per cent and FEV1 <80 per cent pre-
dicted (see Table 2). Disability and quality of life in COPD can
be poorly represented by the FEV1 but this gives some idea of
severity and prognosis. Spirometry values must be compared
with the predicted normal values, which depend on the patient’s
age, height and sex.

Other investigations to consider include:
• chest X-ray to exclude an alternative diagnosis, eg malignancy
• alpha-1 antitrypsin level if the patient is young, has a strong
family history or little smoking history
• body mass index (BMI) 
• haemoglobin to exclude anaemia/polycythaemia
• serial peak flow monitoring to exclude asthma 
• ECG if there are signs of right heart failure
• sputum culture if expectorating large amounts of sputum.

The BODE (BMI, airflow Obstruction, Dyspnoea, Exercise
capacity) index helps to make an assessment of clinical out-
comes including exacerbations, hospital admissions and mor-
tality in patients with stable COPD (see Table 3). Here, exercise
capacity is measured objectively using the six-minute walk test.

Management
Management of an individual patient’s COPD should be guided
by the symptoms and disability that they experience. Patients
with COPD should be involved in informed decisions about their
care to encourage adherence and help educate them about
their condition. COPD is a multisystem disease; it can lead to
right heart failure (cor pulmonale), peripheral muscle wasting
and mood or cognitive changes that should also be addressed.9

The management of COPD is likely to be shared between
healthcare professionals in both primary and secondary care.
Most patients with mild and moderate symptoms and those
who are not having frequent exacerbations may be managed
predominately in primary care.10 Increasingly, patients with
more severe disease may also be followed up in the community
but there may be a need for ready access to secondary care
services.

Stopping smoking 
Stopping smoking is the most important intervention for
patients at any stage of disease and should be encouraged at
every opportunity using a combination of medication (nicotine
replacement therapy, varenicline or bupropion), counselling and
support. These measures require the input of a multiprofes-
sional trained team. Ongoing smoking leads to a more rapid
decline in lung function over time, which can worsen symptoms
and survival.11

Immunisation
All patients with COPD should be offered a pneumococcal vac-
cination and annual influenza vaccination. A study comparing
vaccinated to unvaccinated people with chronic lung disease
over three influenza seasons demonstrated a 52 per cent reduc-
tion in hospitalisations for both pneumonia and influenza and
a 70 per cent reduction in risk of death in vaccinated patients.12

A similar study for pneumococcal vaccine found reductions of
43 and 29 per cent respectively and there seemed to be a syn-
ergistic effect when both vaccines were given together;13 how-
ever, randomised controlled trials (RCTs) for pneumococcal
vaccine have shown no benefit, including a Cochrane review.14

Self-management
Self-management plans in COPD are important to enable
patients to modify their lifestyle and respond appropriately to
the first signs of an exacerbation. Recognising exacerbations
early and prompt use of a rescue pack of oral steroids, inhaled
short-acting beta2-agonists (SABAs) and/or antibiotics may lead
to reduced hospital admissions.15 However, there is limited evi-
dence for their efficacy and patients should be advised to seek
medical attention should they fail to respond.

Management of anxiety and depression
COPD leads to disabling and distressing symptoms that can
lead to a patient becoming socially isolated and unable to take
part in activities they may previously have enjoyed. This can lead
to anxiety or depression, which often displays similar symptoms
to the patient’s COPD and may be overlooked, but can have a
significant effect on their quality of life. This in turn may exac-
erbate the pre-existing symptoms as the patient is less able to
cope with them and may also worsen the psychosocial impact
of COPD.16,17

Studies show that patients with COPD have a 2.5 times
greater risk of suffering from depression, which worsens as the
severity of COPD progresses and leads to more hospital admis-
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Table 1. MRC dyspnoea scale (after reference 5)

Grade Degree of breathlessness related to activities

1 Not troubled by breathlessness except on
strenuous exercise

2 Short of breath when hurrying or walking up a 
slight hill

3 Walks slower than most people on the level,
or stops for breath when walking at own 
pace

4 Stops for breath after walking about 100m
or after a few minutes on level ground 

5 Too breathless to leave the house, or
breathless when dressing or undressing

FEV1/FVC ratio FEV1 Severity (GOLD classification)

<70% ≥80% mild 

<70% 50–79% moderate  

<70% 30–49% severe 

<70% <30% very severe 

Table 2. Global Initiative for COPD (GOLD) classification of severity
of airway obstruction7



sions.18 Psychological and psychosocial interventions for
depression should be used before antidepressant drugs are
considered.

Pharmacological therapy
Stepwise maintenance therapy according to FEV1 is outlined in
Figure 1.

Inhaled therapy
Although COPD is characterised by irreversible airflow obstruc-
tion, bronchodilators are the mainstay of pharmacological ther-
apy.19 Beta2-agonists act directly on bronchial smooth muscle
to cause bronchodilation whereas anticholinergic drugs inhibit
resting bronchial tone. 

As well as improving breathlessness through direct bron-
chodilator effects, both classes of drugs also appear to reduce
hyperinflation, explaining why clinical benefits may be seen with-
out significant changes in the FEV1.

Short-acting bronchodilators 
SABAs, eg salbutamol, and short-acting muscarinic antagonists
(SAMAs), eg ipratropium, are the most commonly employed
bronchodilators in COPD and can be used on a regular or as-
required basis. The effect of short-acting bronchodilators on air-
way calibre can last for up to four hours. As-required short-acting
bronchodilators should be the initial treatment for the relief of
breathlessness and exercise limitation in COPD.

Long-acting bronchodilators 
Tiotropium, a once-daily long-acting muscarinic antagonist
(LAMA), increases health-related quality of life and FEV1 com-
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0 1 2 3

FEV1 (% predicted) ≥65 50–64 36–49 ≤35

Distance walked in 6
minutes (m) 

≥350 250–349 150–249 ≤149 

Dyspnoea score (MRC
Grade) 

0–1 2 3 4

BMI measure >21 ≤21 — — 

Table 3. BODE (BMI, airflow Obstruction, Dyspnoea, Exercise capacity) index
point values; total values range from 0 (best) to 10 (worst). A 1-point increase in
the BODE score is associated with a 34 per cent increase in all-cause mortality
and a 62 per cent increase in respiratory mortality for COPD patients8

FEV1 ≥50% FEV1 <50%

LABA LAMA
discontinue SAMA
(offer LAMA in 
preference to 
regular SAMA 
4 times daily)

LABA + ICS
in a combination
inhaler
(consider LABA +
LAMA if ICS 
declined or not 
tolerated)

LABA + ICS
in a combination
inhaler
(consider LABA +
LAMA if ICS 
declined or not 
tolerated)

LAMA + LABA 
+ ICS
in a combination
inhaler

LAMA
discontinue SAMA
(offer LAMA in 
preference to 
regular SAMA 
4 times daily)

Breathlessness
and exercise limitation

Exacerbations or
persistent breathlessness

Persistent exacerbations
or breathlessness

SAMA – short-acting muscarinic antagonist
SABA – short-acting beta2-agonist
LABA – long-acting beta2-agonist
LAMA – long-acting muscarinic antagonist
ICS – inhaled corticosteroid

FEV1 – forced expiratory volume in 1 second
* SABA (as required) may continue at all stages

offer therapy (strong evidence) 
consider therapy (less strong evidence)

SABA or SAMA as required*

Figure 1. Stepwise maintenance therapy according to FEV1; adapted from NICE CG101
57



pared with placebo20 and reduces exacerbation rates compared
with both placebo20 and salmeterol.21 The newer LAMAs glycopy-
rronium and aclidinium have efficacy data similar to tiotropium
when compared with placebo,22,23 but only glycopyrronium has
data to show equivalence in a head-to-head trial with
tiotropium.24

There has been some concern over increased cardiovascu-
lar risk with LAMAs, particularly the tiotropium mist-inhaler
device (Respimat).25 However, the largest RCT of HandiHaler
versus Respimat did not show any effect.26 The device should
be used with caution in patients with a history of arrhythmia,
and all patients should be reminded not to exceed the stated
dose.

Indacaterol is a once-daily long-acting beta2-agonist (LABA)
that is at least equivalent to tiotropium at reducing FEV1;27,28

however, a meta-analysis including existing twice-daily LABAs,
eg salmeterol, showed that LAMAs are more effective at reduc-
ing exacerbations and hospitalisation,29 and LAMAs are there-
fore considered a better first-line maintenance inhaler.

Inhaled combination therapy 
Combinations of inhaled corticosteroids and LABAs have been
shown to reduce the rate of exacerbations in COPD and provide
a small increase in quality of life (budesonide/formoterol),30 and
a trend towards mortality improvement that was not statistically
significant (fluticasone/salmeterol).31 Other combinations have
more recently become available for treatment of COPD:
beclometasone/formoterol has equivalence to budesonide/for-
moterol in reduction of exacerbation rates32;
fluticasone/vilanterol has not been tested against other inhaled
corticosteroid/LABA combinations but reduced exacerbations
compared with vilanterol alone.33

Combination inhaled corticosteroids/LABAs reduce exacer-
bation rates by about 24 per cent per annum, but they increase
the risk of pneumonia from 3 to 4 per cent per annum compared
with LABAs alone.20,34 There appears to be no significant differ-
ence in the rate of hospitalisation but more research is
needed.35

Two combination LAMA/LABAs exist: umeclidinium/
vilanterol and glycopyrronium/indacaterol. The former combi-
nation showed a slight improvement in FEV1 compared with its
constituent drugs and tiotropium, but the clinical relevance of
this is unclear;36 the latter combination demonstrated a very
small reduction in exacerbation rates compared to glycopyrro-
nium alone in severe COPD.37

Inhaler devices 
Drug delivery devices are as important as the drugs themselves;
incorrect use of the device will limit effectiveness of therapy.
Handheld inhalers (metered-dose inhalers preferably with spac-
ers or dry powder inhalers) are most commonly used. It is impor-
tant to assess inhaler technique regularly to check that the
inhaler is being used appropriately. A prior study in elderly
patients showed those who acquired adequate technique with
a particular device demonstrated inadequate technique when
assessed a month later.38

Nebulised therapy
In severe disease, patients cannot use inhalers. However, there
is no clear evidence of benefit of nebulised over inhaled therapy;
nebulised medication is costly, takes time to administer and
may restrict patients’ activity and increase the risk of side-
effects, thereby reducing quality of life. It should not be used
as a replacement for inhaled therapy where operation of the
inhaler is impaired, although a nebuliser can be operated by
carers. A small subgroup of patients may benefit from home
nebulised therapy on a trial basis.39

Oral therapy
Mucolytic therapy, eg carbocisteine or erdosteine, may be pre-
scribed if a patient with COPD has a chronic productive cough
as it increases expectoration of sputum by reducing its viscosity.
There may also be an antioxidant effect. It can be continued if
there is symptomatic benefit.40

The role of theophylline in COPD remains controversial and
it should only be used after a trial of short-acting and long-acting
bronchodilators, or in patients who are unable to use inhaled
therapy. It is believed to have effect on relaxing airway smooth
muscle, increasing mucociliary clearance and strengthening
the diaphragm.41 However, it carries risks of interactions with
other medications and potential toxicity; there is therefore a
need to review for interactions and monitor plasma levels. 

Long-term steroids are not recommended as they are less
effective against neutrophils, which are predominant in COPD;42

if they are used, however, osteoporosis prevention is recom-
mended in all patients aged over 65 years. Antitussives are not
recommended as there is insufficient evidence for their use.
There is some evidence of benefit from prophylactic macrolide
antibiotics: one study43 showed an increase in time to first exac-
erbation with daily azithromycin (266 versus 174 days) but at
the expense of a slight increase in reported hearing impairment;
their use is not yet standard practice. 
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Case one: Asthma, not COPD

Mr A, a 46-year-old man with a 25-pack per year smoking his-
tory, was seen in the chest clinic with breathlessness over
the preceding three years. He had been diagnosed with
asthma as a child but this had settled and he was not on any
inhalers. On review in clinic, his postbronchodilator spirome-
try showed an FEV1 of 1.4 litres (52 per cent predicted), FVC
2.3 litres (62 per cent predicted), and FEV1:FVC ratio 60 per
cent. He was thought to have COPD given his smoking history
and started on tiotropium and budesonide/formoterol
inhalers. On his next clinic review, he felt much improved. His
repeat spirometry showed an FEV1 of 2.6 litres (98 per cent
predicted), FVC 3.5 litres (94 per cent predicted). The
improvement of his spirometry to normal with treatment with
inhaled corticosteroids and bronchodilators implied he had
asthma rather than COPD. Had his spirometry improved, but
not to normal, this might have suggested co-existing asthma
and COPD.



Newer medications
Roflumilast is a selective long-acting phosphodiesterase-4
(PDE4) inhibitor with anti-inflammatory effects. It is licensed as
an adjunct to bronchodilators for the maintenance treatment
of patients with moderate-severe COPD associated with frequent
exacerbations, but is currently recommended only for use in
clinical trials.44 Its side-effects include headache, gastrointesti-
nal symptoms, insomnia and weight loss.

Pulmonary rehabilitation
Pulmonary rehabilitation is a multidisciplinary programme
including physical training, disease education and nutritional,
psychological and behavioural intervention in order to optimise
a patient’s physical and social independence.45 Outpatient pro-
grammes contain a minimum of six weeks and a maximum of
12 weeks of interventions. It is offered in moderate to severe
COPD and aims to prevent deconditioning to allow the patient
to cope better with their disease. Most programmes are hospital
or community based and comprise individualised exercise pro-
grammes and educational talks.

Pulmonary rehabilitation should be offered to all patients
who remain functionally disabled (MRC Grade 3 and above)
including all those who have had a recent hospital admission
for exacerbation. There is good evidence for the benefits of pul-
monary rehabilitation but most programmes require optimisa-
tion of medical therapy prior to enrolment. Pulmonary
rehabilitation is not suitable for patients who are unable to walk,
have unstable angina or who have had a recent myocardial
infarction. 

Pulmonary rehabilitation leads to statistically significant
improvement in quality of life, exercise capacity and dyspnoea.
There is also a trend in decreased number of days in hospital

after successful completion of pulmonary rehabilitation com-
pared with the previous year,46 although the length of this ben-
efit varies between studies. In addition, there is evidence that
repeated pulmonary rehabilitation courses lead to further tem-
porary improvements in breathlessness and exercise capacity
and reduced exacerbations.

Oxygen therapy
As COPD progresses, many patients become hypoxaemic and
once the PaO2 falls below 8kPa they may start to develop signs
of cor pulmonale, which is a poor prognostic indicator. Some
patients become hypoxaemic only on exertion and oxygen can
improve exercise capacity and reduce disability. 

Oxygen should be used with caution in patients with COPD
as some patients’ respiratory drive depends on their degree of
hypoxia and uncontrolled oxygen therapy can result in respira-
tory depression and carbon dioxide narcosis.

In stable COPD, oxygen can be administered for long periods
during the day and night (long-term oxygen therapy, LTOT), as
ambulatory oxygen (either as part of LTOT or on its own to facil-
itate exercise) or as short-burst therapy to relieve symptoms.

Long-term oxygen therapy
LTOT has been shown in studies to confer a survival benefit when
used for more than 15 hours per day.47 LTOT should be pre-
scribed for COPD patients with PaO2 <7.3kPa when stable, or
<8.0kPa with secondary polycythaemia, nocturnal hypoxia, pul-
monary hypertension or concurrent pulmonary fibrosis.48 Oxygen
assessment should be carried out in a specialist unit to decide
on an oxygen prescription based on arterial blood gases on sep-
arate occasions in a patient with optimal COPD treatment. 

Oxygen concentrators are the most convenient and econom-
ical method of providing domiciliary LTOT. Patients should be
warned about risks of fire and explosion if they continue to
smoke when prescribed oxygen. 

Ambulatory oxygen
Ambulatory oxygen provides portable oxygen during exercise
and activities of daily living. It can be considered in patients
who are noted to have desaturation on exertion and in whom
ambulatory oxygen provides some symptomatic benefit or
increased exercise tolerance on a six-minute walk test. 

Short-burst oxygen therapy
Short-burst oxygen therapy has very little proven benefit and is
one of the most expensive therapies used in the NHS. It can be
used in patients who do not meet the requirements for LTOT but
who have episodes of severe breathlessness that cannot be
relieved by any other treatment.49

Palliative care
Multidisciplinary palliative care teams should be involved early
in care planning where a patient’s disease is no longer respon-
sive to curative treatment. The focus of palliative care in COPD
is symptom control and optimising quality of life. Involvement
of palliative care teams can encourage open communication
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Case two: Bronchiectasis

Ms B, a 62-year-old woman, was seen in chest clinic with
breathlessness and cough productive of copious sputum
over the previous two years. She had a 38-pack per year
smoking history. Chest X-ray showed some chronic changes
and postbronchodilatory spirometry showed an obstructive
deficit with FEV1 1.6 litres (72 per cent predicted), FVC 2.4
litres (80 per cent predicted) and FEV1:FVC ratio 68 per cent.
She was thought to have COPD and started on tiotropium,
but continued to require courses of antibiotics for recurrent
exacerbations and a fluticasone/salmeterol inhaler was
started. Her breathlessness improved but repeated sputum
cultures were positive for Haemophilus influenzae and
Moraxella catarrhalis. On her next clinic review, a high reso-
lution CT scan was requested, which showed evidence of
bronchiectasis with dilated bronchi. She was successfully
managed with sputum clearance techniques and bron-
chodilators. A history of cough producing large quantities of
sputum raised the possibility of bronchiectasis.
Postbronchodilator spirometry in bronchiectasis often shows
airflow obstruction, but again COPD may also be present.



with patients regarding their disease severity and prognosis and
help clarify treatment goals.

Opioids can be used in end-stage COPD to help alleviate
symptoms of breathlessness that are unresponsive to other
therapy. Benzodiazepines, tricyclic antidepressants and oxygen
can also be used for breathlessness and to reduce the psycho-
logical impact of the condition. Access to a hospice should be
available for symptom control and end-of-life care.

Multidisciplinary management
Patients with milder COPD can be managed successfully in the
community by their GP, with the assistance of trained practice
nurses. More severe cases are increasingly managed by a multi -
disciplinary team including respiratory specialists, physiothera-
pists, smoking cessation counsellors, and community- and
hospital-based specialist nurses. Although evidence for their ben-
efit is lacking, it is thought that such specialist nurses can ensure
adherence with treatment and help avoid hospital admissions.50

Specialist respiratory physiotherapists can assist in the pro-
vision of pulmonary rehabilitation, and there is some evidence
that breathing retraining exercises can produce a decrease in
symptoms and exacerbation rates.51,52 Advice from dietitians
may help to reduce weight loss, an indicator of higher mortality.53

Occupational therapy and social services input
Respiratory disability has a high prevalence, being the second
commonest cause of major disability in elderly people, but often
the level of support provided to patients with COPD is low.54 This
could be in part due to lack of recognition of the level of disabil-
ity by medical staff. 

It has been noted that disability level is a predictor of recur-
rent hospital admission for COPD and so this is most commonly
assessed at the end of an inpatient stay by an activities of daily
living (ADL) assessment or formal occupational therapy review.55

Patients and carers may be entitled to benefits for disability and
social services should be involved early.

Management of exacerbations
An exacerbation is defined as an acute and sustained worsening
of symptoms compared with the patient’s baseline. Clinical
judgement should be used to determine whether the patient
can be managed in the community or requires admission to hos-
pital; the presence of community-based specialist nurses
and/or ‘Hospital at Home’ schemes in some areas may help to
prevent admission.50

In acute exacerbations, bronchodilation can be achieved
either with nebulisers or inhalers, providing the technique is
good.56 In the community, oral corticosteroids should be con-
sidered where there is increased breathlessness interfering with
daily activity and no contraindication.57 Corticosteroids signifi-
cantly reduce treatment failure and improve breathlessness in
exacerbations, though with a number needed to treat of 10.58

There is no benefit of treating for more than 14 days.59 Antibiotic
therapy (a single antibiotic: either a penicillin, macrolide or tetra-
cycline) should be given where there is a history of increased
sputum purulence.60 

Specialist interventions
Domiciliary noninvasive ventilation
Domiciliary noninvasive ventilation is a method of providing
respiratory support in patients with chronic hypercapnic res-
piratory failure who are adequately treated but require venti-
latory support during an exacerbation or become acidotic with
LTOT. It can be provided via a nasal or full-face mask and
needs assessment and start-up in a specialist centre. Its use
is unproven; however, and remains the subject of clinical
trials.61

Surgery 
Bullectomy can be considered in patients who have a single
large bulla on CT scan and aims to reduce lung collapse in
the surrounding lung caused by the bullous. Lung volume
reduction surgery can be considered in patients with predom-
inant upper lobe emphysema who have an FEV1 >20 per cent
predicted and are still symptomatic and breathless despite
maximal medical therapy. This aims to reduce poorly func-
tioning lung tissue to decrease strain placed on the thoracic
muscles. 

If more homogeneous emphysema is seen on CT scan or if
there is evidence of raised pulmonary artery pressure and pro-
gressive deterioration, patients can be considered for lung
transplantation. Usually, such patients will be relatively young,
eg 60 years or younger for bilateral lung transplant, be well-
motivated with good social support, be free from other signifi-
cant co-morbidity and have stopped smoking for at least six
months.62
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Case three: Delayed COPD

Mr C, a 37-year-old man with an eight-pack per year smoking
history, presented to his GP with symptoms of shortness of
breath and wheeze. His peak expiratory flow rate (PEFR) was
390 litres per minute (62 per cent predicted), and he was
started on beclometasone and salbutamol inhalers for likely
asthma. His symptoms failed to improve and serial PEFR
measurements showed no significant change despite regular
increases in his inhaled medication and the addition of oral
steroids. He was referred to a respiratory specialist. He
underwent postbronchodilator spirometry, which revealed
FEV1 2.3 litres (56 per cent predicted), FVC 4.5 litres (91 per
cent predicted) and FEV1:FVC ratio 51 per cent, suggesting
COPD. Further questioning revealed three family members
had died of emphysema at relatively young ages. His alpha-1-
antitrypsin level was found to be low. His oral steroids were
stopped gradually and his medications were altered to
include tiotropium for COPD. He was referred to a tertiary
centre specialising in alpha-1 antitrypsin deficiency. The
patient’s young age and relatively low smoking history
resulted in the diagnosis of COPD not being considered.
Alpha-1 antitrypsin deficiency should be considered in
patients who present with COPD at a young age, with mini-
mal smoking history or strong family history.



Conclusion
COPD is diagnosed by the pattern of clinical symptoms and
signs in conjunction with quality-assured spirometry.
Management requires a multidisciplinary approach with smok-
ing cessation helping to slow progression and inhaled pharma-
cological therapy and pulmonary rehabilitation reducing
symptoms and exacerbation rates. Specialist interventions,
usually delivered by secondary care, may be required in
selected cases.

Three case studies that provide examples of the common
pitfalls in the diagnosis and management of COPD have been
highlighted in separate boxes. 
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