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Chronic obstructive pulmonary 
disease
RUTh MORROW, ADVANCED NURSE PRACTITIONER IN PRIMARY CARE AND 
REGISTERED NURSE PRESCRIBER

COPD, a common preventable and treatable disease, is 
characterized by persistent airflow limitation that is 
usually progressive and associated with an enhanced 
chronic inflammatory response in the airways and 
the lung to noxious particles or gases. COPD is a 

preventable and treatable disease. It has two components:
•	 its pulmonary component is characterised by airflow 

limitation that is not fully reversible
•	 FEV1:FVC ratio <70%, post-bronchodilator (measured via 

spirometry)
•	 its extrapulmonary effects (weight loss, nutritional 

abnormalities, skeletal muscle dysfunction, and increased risk 
for myocardial infarction, osteoporosis, etc.) contribute to the 
severity in individual patients.

Epidemiology 
An estimated 210 million people have COPD worldwide. Ireland 
has an estimated 110,000 COPD patients (Murtagh et al, 2005). The 
worldwide prevalence of COPD is >10%. More than 3 million people 
died of COPD in 2005, accounting for 5% of all deaths globally that 
year. Worldwide COPD ranked as the 4th leading cause of death and is 
expected to become the 3rd leading cause by 2030. Total deaths from 
COPD are projected to increase by >30% in the next 10 years without 
interventions to cut risks, particularly exposure to tobacco smoke.

There is an increasing prevalence of COPD in women (MMWR, 
2008) with an increased risk of COPD in the economically deprived 

(Prescott et al, 1999) as socioeconomic status is inversely related to 
risk of COPD. 

In relation to other diseases, COPD is the 4th leading cause of 
morbidity and mortality, the leading cause of disability and the 
6th in prevalence of major conditions (table	1) (GOLD, 2013)

Risk factors
The risk factors for COPD include:
•	 Exposure to particles such as tobacco smoke, occupational 

dusts, organic and inorganic, indoor air pollution from heating 
and cooking with biomass in poorly ventilated dwellings and 
outdoor air pollution

•	 Lung growth and development
•	 Gender – males are more susceptible than females
•	 Age – risk increases with age
•	 Respiratory infections
•	 Socioeconomic status
•	 Asthma/bronchial hyper-reactivity
•	 Chronic bronchitis

Pathophysiology of COPD
COPD is characterised by airflow limitation, air trapping and 
decreased exercise tolerance. Frequently, by the time the patient 
presents with symptoms, many have progressed to moderate 
COPD. Many patients who have mild COPD on their spirometry 
will not have symptoms. When airflow is limited, air gets trapped 
in the lungs which is first recognised by the patient on exercising. 
Air trapping impacts on the patient by effecting their ability to 
inhale. It also affects their exercise tolerance and causes patients 
to limit their activities. 

table	1:	Prevalence	of	coPd	in	relation	to	other	major	conditions
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Diagnosis and assessment
The diagnosis and assessment of COPD involves assessing 
symptoms, airflow limitation, risk of exacerbations and co-
morbidities.

Assessing symptoms
The characteristic symptoms of COPD are chronic and 
progressive dyspnoea, cough, and sputum production that can 
be variable from day-to-day. Dyspnoea is usually progressive, 
persistent and characteristically worse with exercise. Patients 
may have an intermittent and/or unproductive cough but many 
patients will commonly cough up white/clear non-purulent 
sputum. Symptoms can be assessed using the COPD Assessment 
Tool (CAT test) and the Medical Research Council Dyspnoea 
(MRC) scale. The CAT test is an 8-item measure of health status 
impairment in COPD (http://catestonline.org). The MRC scale is 
illustrated in table	2.

table	2:	Medical	research	council	Scale

PLEASE TICk IN ThE BOX ThAT APPLIES TO yOU
(ONE BOX ONLy)

mMRC Grade 0. I only get breathless with 
strenuous exercise. 

mMRC Grade 1. I get short of breath when 
hurrying on the level or walking up a slight hill. 

mMRC Grade 2. I walk slower than people of the 
same age on the level because of breathlessness, 
or I have to stop for breath when walking on my 
own pace on the level.



mMRC Grade 3. I stop for breath after walking 
about 100 meters or after a few minutes on the 
level.



mMRC Grade 4. I am too breathless to leave 
the house or I am breathless when dressing or 
undressing.



Air trapping in COPD

Normal COPD

Assessing airflow limitation
Airflow limitation is assessed by spirometry. An FEV₁/FVC ratio 
post bronchodilator of less than 70% indicates airflow limitation. 
The severity of airflow limitation is then assessed by the FEV₁. 
(table	3). The bronchodilator of choice used for reversibility 
testing is Salbutamol 200mcg – 400mcg via spacer device with the 
spirometry repeated 15 minutes port administration. 

table	3:	gold	(2014)	classification	based	on	fEv1

In patients with FEV1/FVC < 70%:

GOLD 1: Mild FEV1 ≥ 80% predicted

GOLD 2: Moderate 50% ≤ FEV1 < 80% predicted

GOLD 3: Severe 30% ≤ FEV1 < 50% predicted

GOLD 4: Very Severe FEV1 < 30% predicted

*Based on Post-Bronchodilator FEV1

Assessing risk of exacerbations
If the patient has had two exacerbations or more within the last 
year or an FEV1 <50 % of predicted value, they are considered 
high risk for exacerbations in the future. 

Assessing co-morbidities
Patients with are at increased risk for: 
•	 Cardiovascular diseases
•	 Osteoporosis
•	 Respiratory infections
•	 Anxiety and depression
•	 Diabetes
•	 Lung cancer

These co-morbid conditions may influence mortality and hospitali-
zations and should be looked for routinely, and treated appropriately 
(GOLD, 2014)

Combining assessments and classification of COPD
GOLD (2014) recommend combining the assessments from air-
flow limitation, risk of exacerbations and symptoms (table	4) to 
classify patients as A, B, C, or D (table	5). This classification assists 

Small airway

Loss of alveolar attachments 
Loss of elasticity (emphysema)

Inflammation

Inspiration

Expiration

Thickened airway

Airway closure

Alveolar attachments
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There is an increasing 
prevalence of COPD 
in women with an 
increased risk of COPD 
in the economically 
deprived as 
socioeconomic status 
is inversely related to 
risk of COPD. 

table	5:	classification	of	coPd	(gold,	2014)

Patient Characteristic Spirometric Classification Exacerbations per 
year

mMRC CAT

A Low risk
Less symptoms

GOLD 1-2 ≤1 0-1 <10

B Low risk
More symptoms

GOLD 1-2 ≤1 >2 ≥10

C High risk
Less symptoms

GOLD 3-4 >2 0-1 <10

D High risk
More symptoms

GOLD 3-4 >2 >2 ≥10

table	4:	combined	assessment	of	coPd	(gold,	2014)

Symptoms
(mmrC	or	CAT	score)
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the healthcare professional with treatment options and it ensures 
that patients are prescribed the most appropriate medication for 
the degree of severity of their COPD

Other investigations
Chest X-ray: Seldom diagnostic but valuable to exclude 
alternative diagnoses such as malignancy and establish the 
presence of significant co-morbidities such as heart failure
Lung Volumes and Diffusing Capacity: Help to characterize 
severity, but not essential to patient management. These test are 
carried out in pulmonary function laboratories.
Oximetry and Arterial Blood Gases: Pulse oximetry can be 
used to evaluate a patient’s oxygen saturation and need for 
supplemental oxygen therapy. 
Alpha-1 Antitrypsin Deficiency Screening: Should be performed 
when COPD develops in patients of Caucasian descent under 45 
years or with a strong family history of COPD. 

Exercise Testing: Objectively measured exercise impairment, 
assessed by a reduction in self-paced walking distance (such as 
the 6 min walking test) or during incremental exercise testing in 
a laboratory, is a powerful indicator of health status impairment 
and predictor of prognosis.

Differential diagnosis
Asthma is the primary differential diagnosis (table	4). Other 
differential diagnoses include congestive cardiac failure, lung 
cancer, TB, alpha one antitrypsin deficiency and cor pulmonale.

COPD ASThMA

Onset in mid-life Onset early in life  
(often childhood)

Symptoms slowly 
progressive

Symptoms vary  
from day to day

Long smoking history Symptoms worse at night/
early morning

Allergy, rhinitis, eczema 
present

Family history of asthma
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to quit results in smoking quit rates of 5-10%. Smoking cessation 
should be encouraged at all severities of the condition. 

Nicotine replacement therapy (nicotine gum, nasal spray, trans-
dermal patch, sublingual tablet, or lozenge) as well as treatment 
with Varenicline reliably increases long-term smoking abstinence 
rates and are significantly more effective than placebo (GOLD, 2014).

2. Pulmonary rehabilitation
Pulmonary rehabilitation has been proven to provide significant 
benefits in reducing dyspnoea, fatigue and exacerbations and 
improving quality of life in people with COPD. Although an effective 
pulmonary rehabilitation programme is 6 weeks, the longer the 
programme continues, the more effective the results. If exercise 
training is maintained at home, the patient’s health status remains 
above pre-rehabilitation levels. 

Pharmacological management of stable COPD
Maintaining and maximising bronchodilation is key in COPD. This is 
done by the use of long-acting bronchodilators (LABAs), long-acting 

Management

Key Points for therapeutic options for COPD (GOLD, 2013)

Smoking cessation has the greatest capacity to influence the 
natural history of COPD. Healthcare providers should encour-
age all patients who smoke to quit. 

Pharmacotherapy and nicotine replacement reliably increase 
long-term smoking abstinence rates.

All COPD patients benefit from regular physical activity and 
should repeatedly be encouraged to remain active.

Appropriate pharmacologic therapy can reduce COPD symp-
toms, reduce the frequency and severity of exacerbations, and 
improve health status and exercise tolerance. 

None of the existing medications for COPD has been shown 
conclusively to modify the long-term decline in lung function.

Influenza and pneumococcal vaccination should be offered 
depending on local guidelines.

Counseling delivered by physicians and other health profes-
sionals significantly increases quit rates over self-initiated 
strategies. Even a brief (3-minute) period of counseling to urge 
a smoker to quit results in smoking quit rates of 5-10%. 

Nicotine replacement therapy (nicotine gum, inhaler, nasal 
spray, transdermal patch, sublingual tablet, or lozenge) as well 
as pharmacotherapy with varenicline, bupropion, and nortrip-
tyline reliably increases long-term smoking abstinence rates 
and are significantly more effective than placebo. 

Non-pharmacological therapeutic management of COPD

1. Smoking cessation
Smoking cessation is of paramount importance in the management 
of COPD regardless of disease severity. Support given by health pro-
fessionals significantly increases quit rates over self-initiated strate-
gies. Even a brief (3-minute) period of counseling to urge a smoker 

table	7:	Pharmacological	therapeutic	options	for	stable	coPd	(gold,	2014)

Patient Recommended
First choice

Alternative choice Other Possible
Treatments

A SAMA prn
or 
SABA prn

LAMA 
or
LABA 
or
SABA and SAMA

Theophylline

B LAMA 
or 
LABA

LAMA and LABA SABA and/or 
SAMA
Theophylline

C ICS + LABA
or
 LAMA

LAMA and LABA or
LAMA and PDE4-inh. or
LABA and PDE4-inh. 

SABA and/or 
SAMA
Theophylline

D ICS + LABA
and/or 
LAMA

ICS + LABA and LAMA or 
ICS+LABA and PDE4-inh. or
LAMA and LABA or
LAMA and PDE4-inh.

Carbocysteine
SABA and/or 
SAMA
Theophylline

table	6:	coPd	vs	asthma

Key Points for diagnosis & assessment of COPD 
(GOLD, 2013)

•	 A clinical diagnosis of COPD should be consid-
ered in any patient who has dyspnoea, chronic 
cough or sputum production, and a history of 
exposure to risk factors for the disease.

•	 Spirometry is required to make the diagnosis; 
the presence of a post-bronchodilator FEV1/
FVC < 0.70 confirms the presence of persis-
tent airflow limitation and thus of COPD. 

•	 The goals of COPD assessment are to deter-
mine the severity of the disease, including 
the severity of airflow limitation, the impact 
on the patient’s health status, and the risk of 
future events. 

•	 Comorbidities occur frequently in COPD pa-
tients, and should be actively looked for and 
treated appropriately if present. 

Dyspnoea is usually 
progressive, 
persistent and 
characteristically 
worse with exercise.
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HOW MUCH IS TOO MUCH?
•  43% of mature* drinkers consume alcohol two or more times a week1

•  During any single drinking occasion 51% of female and 30% of male
mature* drinkers consumed at a high risk level1 

*  Aged 30+. 10g alcohol = 1 standard drink. Irish standard drink approximations are one ½ pint of beer; one small glass of wine (12.5% volume); 
or one pub measure of spirits (35.5 ml). One bottle of wine contains 8 standard drinks.3

References: 
1. Empathy Research 2013.  2. Adapted from acute problems EMA/CHMP/EWP/20097/2008.  3. Accessed August 2013 www.hse.ie/eng/health/az/A/Alcohol-misuse

SEL1/8/13

Daily risk levels of drinking2 Women Men

Very High Risk
      Over 6  
    standard 
       drinks

           Over 10  
     standard drinks

High Risk
4-6 standard drinks 6-10 standard drinks

Why not discuss 
drinking habits 
with your 
patients today? 
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table	8:	Bronchodilator	and	anti-muscarinic	(cholinergic)	inhaler	options

DRUG NAME FORMULATION DOSE FREQUENCY SIDE EFFECTS AVAILABILITY AS 
COMBINATION THERAPY

Salbutamol (SABA)
Ventolin
Gerivent
Novolizer Salbutamol
Salamol
Salbul

Inhaler, syrup, 
nebule, 
intravenous 
infusion/
injection

Up to 4 times per 
day

Tachycardia, skeletal muscle tremor, 
headache and irritability. At very 
high doses, hyperglycaemia, 
hypokalemia.

Systemic administration with 
syrup or intravenous increases the 
risk of side effects.

Yes – with Ipratropium 
bromide (Combivent)
(available only as UDU’s)

Terbutaline (SABA)
Bricanyl

Inhaler, 
injection

Up to 4 times per 
day

No

Salmeterol (LABA)
Serevent

Inhaler Twice daily Yes – with Fluticasone 
(Seretide )

Formoterol (LABA)
Oxis

Inhaler Twice daily Yes – with Fluticasone 
(Flutiform) and with 
Budesonide (Symbicort)

Indacterol (LABA)
Onbrez

Inhaler Once daily Yes – combined with 
Glycopyrronium (Ultibro)

Ipratropium bromide
Atrovent

Inhaler, nebule Up to four times 
per day

Mouth dryness, bad taste in mouth

Yes – with Salbutamol
(Combivent)
(available only as UDU’s)

Tiotropium bromide
Spiriva
Olodacterol Striverdi

Inhaler Once daily No

Glycopyrronium
Seebri

Inhaler Once daily Yes – combined with 
Indacterol (Ultibro)

Aclidinium bromide
(EkliraGenuair)

Inhaler Twice daily Headache, cough, sinusitis, 
nasopharyngitis, 

No

table	9:	combined	therapeutic	options

DRUG NAME FORMULATION DOSE 
FREQUENCY

Fluticasone and Salmeterol 
(Seretide )
Budesonide and Formoterol
(Symbicort)
Budesonide and Formoterol
(Bufomix)
Fluticasone and Formoterol 
(Flutiform)

Inhaler Twice daily

Vilanterol and Fluticasone 
fuorate (Relvar)

Inhaler Once daily

table	10:	Xanthine	preparations

DRUG NAME METHOD OF 
ADMINISTRATION

DOSE 
FREQUENCY

SIDE EFFECTS

Theophylline
Uniphyllin

Oral Twice daily GI upset, 
arrythmias, 
tremors, 
transient 
increased 
urination

Aminophylline
Phyllocontin

Oral Twice daily Nausea, gastric 
irritation, CNS 
stimulation, 
headache

muscarinic agents (LAMAs), short-acting bronchodilator (SABAs) 
and sort-acting muscarinic agents (SAMAs). Other bronchodilator 
treatments include theophyllines which require regular patient 
monitoring as these agents interact with other commonly used 
drugs. tables	7,	8	and	9 illustrate the inhaled treatment options for 
patients with COPD.

The use of inhaled corticosteroids in patients with COPD has 
been debated at length in recent years and should be reserved for 

patients who experience more than 2 exacerbations per year as 
combined therapy is associated with an increased risk of pneumo-
nia (GOLD, 2014)

Phosphodiesterases 4 (PDE4s) are the ‘new kids on the block’ in 
COPD and are yet to become available in Ireland. Cilomilast and 
Roflumilast are currently in development. PDE4 is expressed in air-
way smooth muscle and, in vitro, PDE4 inhibitors relax lung smooth 
muscle. They also address the inflammatory process associated 
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Managing co-morbidities
Many patients with COPD will have other co-morbidities. The 
presence of co-morbities should not alter COPD treatment and 
co-morbities should be managed as if the patient does not have 
COPD. Co-morbidities include ischaemic heart disease, atrial 

fibrillation, heart failure, hypertension, osteoporosis, anxiety, 
depression, lung cancer, metabolic syndrome and diabetes 
mellitus. Many patients will have more than one co-morbidity 
and consideration should be given to length of appointment 
when reviewing these patients.

Conclusion
COPD is a complex multiple system condition whereby patients 
can experience severe limitations to their quality of life. Patients 
require a skilled practice nurse to assist them in optimising their 
full potential. Education, empowerment and self-management 
are key to the success of preventing exacerbations and avoiding 
hospital admission. Practice nurses are well placed to provide 
these supports to patients by ensuring optimal inhaler technique, 
educating the patient in recognition of acute exacerbations and 
management of these and assisting with smoking cessation. With 
the development in recent times of a number of new therapies, 
people with COPD now have much more therapeutic options 
available to them and health professionals have much more to 
offer.
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with COPD which is quite different to the inflammatory process in 
asthma. Selective PDE4 inhibitors are being developed for treating 
COPD (Brown, 2007) and will become available in Ireland in the near 
future.

All patients with COPD should be encouraged to have the 
seasonal Influenza vaccine. Pneumococcal polysaccharide vaccine 
is also recommended for COPD patients 65 years and older and for 
COPD patients younger than age 65 with an FEV1 < 40% predicted.

The use of antibiotics, other than for treating infectious exac-
erbations of COPD and other bacterial infections, is currently not 
indicated (GOLD, 2013). Patients with viscous sputum may benefit 
from mucolytics but the overall benefits are very small. Antitussives 
are not recommended (GOLD, 2014). 

Other therapeutic options for COPD include long term oxygen 
therapy (LTOT). The long-term administration of oxygen (> 15 hours 
per day) to patients with chronic respiratory failure has been shown 
to increase survival in patients with severe and resting hypoxemia. 
Patients require assessment for LTOT and should be referred to a 
respiratory physician for assessment and suitability for LTOT. The 
combination of noninvasive ventilation (NIV) with long-term oxygen 
therapy may be of some use in a selected subset of patients, particu-
larly in those with pronounced daytime hypercapnia (GOLD, 2014).

Management of acute exacerbations of COPD
An exacerbation is “an acute event characterized by a worsening 
of the patient’s respiratory symptoms that is beyond normal 
day-to-day variations and leads to a change in medication.” The 
most common causes of COPD exacerbations are viral upper 
respiratory tract infections and infection of the tracheobronchial 
tree. Diagnosis relies on the clinical presentation of the patient 
complaining of an acute change of symptoms that is beyond 
normal day-to-day variation. The aim of treatment is to minimize 
the impact of the current exacerbation and to prevent the 
development of subsequent exacerbations (GOLD, 2013). For 
every exacerbation the patient has, he/she will have a further 
decline in their FEV₁. 

The treatment of exacerbations involves maximizing short-
acting bronchodilator therapy with or without short-acting 
anti-cholinergic therapy. Systemic corticosteroids and antibiotics 
can shorten recovery time and improve lung function and 
hypoxemia.

The consequences of acute exacerbations are illustrated in 
figure	1.

figure	1:	consequences	of	acute	exacerbations
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