
Prevention, timely diagnosis and evidence-based 
management of exacerbations of chronic obstructive 
pulmonary disease (COPD) are crucial in primary 
care, to maintain the wellbeing of people living  
with COPD.

C hronic obstructive pulmonary disease (COPD) is a 
 common preventable and treatable disease that is  
a leading cause of death globally. Smoking is the most 
important modifiable contributing risk factor, and 

smoking cessation can slow decline in lung function.1,2 COPD 
exacerbations are defined as an acute worsening of respiratory 

symptoms that require a change in management. This manage-
ment can be through self-management by the patient using their 
COPD action plan, GP care or, for more severe exacerbations, 
emergency department and hospital care.  Prevention, timely 
diagnosis and effective management of exacerbations of COPD 
are of the utmost importance in primary care, to maximise the 
wellbeing of people living with COPD. 

This article discusses the steps in diagnosis and the primary 
care management of patients with an exacerbation of COPD. It 
also outlines the recommended components of a strategy to 
prevent further COPD exacerbations. 

Epidemiology of COPD exacerbations
Exacerbations of COPD are the major cause of morbidity and 
mortality in patients with COPD and contribute significantly to 
healthcare costs in Australia. In 2018, 7113 people (3783 men and 
3330 women) died from COPD, making it the fifth leading cause 
of death.3 In 2015-16, COPD cost the Australian health system an 
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    KEY POINTS
• Exacerbations of COPD can be infective (bacterial or viral) 

or noninfective.
• Early diagnosis and treatment of exacerbations is crucial to 

prevent hospital admission and delay decline in lung 
function.

• Principles of management are to reverse 
bronchoconstriction (with bronchodilators) and 
inflammation (with corticosteroids), reduce dyspnoea 
(through airway clearance, controlled oxygen therapy and 
ventilatory assistance) and treat or remove triggers  
(with antibiotic therapy).

• Prevention of exacerbations is important, encompassing 
both pharmacological and nonpharmacological treatment 
in a stepwise approach.
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estimated $977 million: $536 million for 
hospital care, $189 million for nonhospital 
medical services and $252 million for 
 pharmaceuticals.3 An 18-fold variation in 
hospitalisation rates for COPD is seen across 
jurisdictions nationally, emphasising the 
need to achieve better equity of healthcare 
access for all Australians with COPD.4

Causes of COPD exacerbations
A range of factors can trigger COPD 
 exacerbations, most commonly bacterial 
or viral infections and ambient pollution.5 
Nearly half of COPD exacerbations are 
caused by bacterial infection.6 Respiratory 
viral infections may become more serious, 
with bacterial coinfections worsening 

the  exacerbation. The most frequent 
 bacterial causes of COPD exacerbations 
are  Haemophilus influenzae, Streptococcus 
 pneumoniae, Moraxella catarrhalis and 
Pseudomonas aeruginosa. 

Conventional culture-based methods 
have confirmed the role of bacteria in the 
progression of lung disease. Further, 
 investigations into the lung microbiome, 
which includes bacterial, fungal and 
viral elements, have found that complex 
 microbial communities interact with the 
host immune system to influence clinical 
 outcomes.7,8 Exacerbations and respiratory 
infections are significant clinical features 
in progression of COPD.9 The composition 
of the lung microbiome changes with smok-
ing and stage of COPD severity,  during 
exacerbations and with treatment of COPD 
during stability and acute episodes.10

Air pollutants, including fine particle 
matter, ozone, nitrogen dioxide and  
sulfur dioxide, have been associated with 
increased exacerbations and increasing 
mortality.11 Extremes of temperature, both 
hot and cold, have also been implicated.12 
Other causes of acute respiratory distress, 
including heart failure, pulmonary embo-
lism and pneumothorax, should also be 
considered in the differential diagnosis of 
COPD exacerbations.

Pathology and pathophysiology
Respiratory infections and inhaled irri-
tants increase inflammation (especially 
infiltration by inflammatory cells) and 
excess respiratory secretions in the airway 
lumen. These pathological features in the 
airway during an exacerbation lead to 
the  pathophysiological changes of 
 worsened airflow obstruction, dynamic 
hyper inflation and sputum production. 
The end result is a cascade of increasing 
symptoms, fatigue and respiratory failure, 
particularly in more severe exacerbations. 

Diagnosis of COPD exacerbations 
A COPD exacerbation should be suspected 
in patients with an acute change in breath-
lessness, with or without a change in 
 sputum production or colour or fever. 

Figure 1. Algorithm for managing exacerbations in primary care (https://lungfoundation.com.au/
resources/managing-exacerbations-algorithm/).
© Lung Foundation Australia. Reproduced with permission.

ALGORITHM
PATIENT IS FEELING UNWELL

They are finding it harder to breathe than usual or 
experiencing any of the following:

• More coughing

• More phlegm

• Thicker phlegm than usual. 

PATIENT IS FEELING BETTER

5 days after treatment commenced:

 • Step down short acting bronchodilator use

 • Cease oral prednisolone and/or antibiotics after 
5 days and continue usual daily prescribed medicines

 • Check and correct inhaler device technique

 • Review and reinforce use of the COPD Action Plan. 

PATIENT STILL UNWELL

5 days after treatment commenced:

 • Review by GP or specialist

 • Review and reinforce use of the COPD Action Plan

 • Check and correct inhaler device technique.

PATIENT IS FEELING WORSE

If 3-4 hourly SABA not relieving symptoms adequately,  
commence oral prednisolone 30-50mg daily (in 
addition to daily prescribed medicines) for  
5 days, then stop.

SEND TO HOSPITAL

Send to hospital if any of the following:

• Marked increased intensity of symptoms

• New or worsening peripheral oedema

• Worsening of hypoxaemia from usual (if known)

• SpO2 <92% if not on home oxygen

• Shortness of breath that is worsening and/or at rest

• High fever

• Altered mental state (confusion, slurred speech, 
drowsiness)

• Chest pain

• Worsening of co-morbidities (e.g. heart failure,

• ischaemic heart disease, diabetes)

• Inability to perform daily activities and/or manage safely 
at home

• Increased anxiety (feeling scared/afraid).

PATIENT IS FEELING BETTER

MANAGING  
EXACERBATIONS

Recommend start using more short-acting 
bronchodilator (SABA) e.g. salbutamol 4-8 puffs 
(400-800 mcg), via MDI and spacer every 3-4 hours, 
titrated to response.

Recommend:

 • Step down short-acting bronchodilator use

 • Return to usual daily prescribed medicines

 • Check and correct inhaler device technique

 • Review and reinforce use of the 
COPD Action Plan.

If clinical features of infection are present:

• Fever

• A change in colour and/or volume of phlegm

Also commence oral antibiotics 
(amoxicillin or doxycycline) for 5 days.

If patient has frequent exacerbations, consider whether 
further optimisation of daily prescribed medicine is required.

Based on COPD-X Plan: Australian and New Zealand Guidelines for the Management of
COPD; Australian Therapeutic Guidelines. Visit www.copdx.org.au for further details.

Publication date: October, 2018
1800 654 301  |  Lungfoundation.com.au
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Early diagnosis and treatment of exacer-
bations is crucial as it can prevent hospital 
admission and delay decline in lung 
function.13,14 

In a mild exacerbation, physical exami-
nation at rest may have unremarkable 
results; however, exertional dyspnoea or 
wheeze may be unmasked after walking a 
short distance. In moderate to severe exac-
erbations, observation may show an 
increased respiratory rate, hypoxia, tachy-
cardia and fever. On chest auscultation, a 
wheeze or crackles may be present. The 
patient should be thoroughly examined, and 
other potential causes of acute breathlessness 
should be considered, including congestive 
cardiac failure, cardiac arrhythmia and, less 
commonly, pulmonary embolism.15 Further 
diagnostic testing with an ECG, basic blood 
tests and chest x-ray is often warranted to 
guide further treatment. 

Patients with a severe exacerbation 
presenting with significant hypoxia, res-
piratory distress or altered mental status 
require additional supports and should 
be referred to the local emergency depart-
ment for review.16 

Management of COPD 
exacerbations
Early identification and treatment of a 
COPD exacerbation are important, as each 
exacerbation can contribute to progressive 
loss of lung function and reduction in 
 quality of life.17 Treatment usually begins 
with a patient self-management plan 
(https://lungfoundation.com.au/resources/
copd-action-plan/) and may require med-
ical review in primary care (Figure 1) or 
 hospitalisation (Figure 2). 

Principles of management of a COPD 
exacerbation are to: 
• reverse bronchoconstriction

(with bronchodilators)
• reverse inflammation

(with corticosteroids)
• reduce dyspnoea (through airway

clearance, controlled oxygen therapy
and ventilatory assistance) and

• treat or eliminate triggers
(with antibiotic therapy).

Bronchodilators
The initiation of a regular short-acting 
beta-agonist (e.g. salbutamol) is recom-
mended for all patients with a COPD 
exacerbation as it provides immediate 
relief of dyspnoea, although high-quality 
supporting evidence is limited.2 A 
long-acting bronchodilator in the form of 

a long-acting muscarinic antagonist 
(LAMA) can be either continued during 
the exacerbation or temporarily replaced 
by a short-acting muscarinic antagonist 
(ipratropium). 

Bronchodilators can be delivered via 
either a metered-dose inhaler with spacer 
or a nebuliser. A Cochrane review found 

Figure 2. Checklist for managing a COPD exacerbation (https://lungfoundation.com.au/resources/
managing-copd-exacerbation-checklist/).
© Lung Foundation Australia. Reproduced with permission.

Smoking status Review status and implement smoking cessation strategies.

Medication Reassess adherence and review inhaler technique.

COPD Action Plan Review and discuss as appropriate.

Vaccinations
Ensure influenza and pneumococcal vaccinations  
are up to date.

Pulmonary rehabilitation Ask about attendance and re-refer if necessary. 

Oxygen therapy
Review need for long term oxygen  
therapy (LTOT) in patients discharged  
from hospital on oxygen.

Referral
Consider need for referral for additional  
services including peer support.

Inhaled bronchodilators Use short-acting bronchodilators as appropriate to improve symptoms.

Oral corticosteroids
Consider use of oral corticosteroids (5 days, oral route, short 
course, no tapering) to reduce readmission and length of stay. 

Oral antibiotics
Prescribe if clinical features of infection are present.  
Oral antibiotics are preferred over IV antibiotics.

Oxygen therapy Aim for oxygen saturation of 88-92% in hypoxaemic patients.

Non-invasive 
ventilation (NIV)

Consider NIV to reduce length of stay and mortality due to 
hypercapnic respiratory failure. 

Physiotherapy
Encourage physical activity and introduce the most appropriate 
airway clearance technique for patients who have difficulty 
clearing sputum. 

Smoking status
Review current status and implement smoking cessation 
strategies including referral to Quitline (13 78 48).

IN HOSPITAL

PRIOR TO LEAVING HOSPITAL

ONGOING CARE 1-4 WEEKS POST DISCHARGE

MANAGE 
COMORBIDITIES
especially cardiovascular 
disease, anxiety, 
depression, lung cancer 
and osteoporosis.

Smoking cessation 
support

Ensure smoking cessation strategies are in place.

Spirometry Perform and/or arrange spirometry.

Inhaler technique
Check technique and ensure patient is able to use each inhaler 
correctly.

COPD Action Plan Provide or update where one already exists.

Pulmonary 
rehabilitation

Refer to pulmonary rehabilitation, discuss benefits and 
encourage attendance.

General Practitioner
Arrange follow-up appointment with nominated GP. Prepare and 
provide summary of inpatient treatment to nominated GP.

Medication
Reassess adherence and step up therapy as appropriate  
e.g. consider need for inhaled corticosteroids and adding second
long-acting bronchodilator.

Support services Establish support required at home or place of residence.

COPD Information Pack
Provide patient with Lung Foundation Australia COPD  
Information Pack. 

Refer patients to  
Lung Foundation 
Australia for 
information and 
support 
FREECALL  
1800 654 301
Lung Foundation Australia 
has a range of resources 
to promote understanding 
of COPD and assist with 
management. Contact 
details of local pulmonary 
rehabilitation programs 
and Support Groups are 
also available.

It is recommended that 
you consult the suite 
of COPD-X Guidelines 
for further information 
when using this Checklist 
(COPD-X Plan: Australian and 
New Zealand Guidelines for 
the Management of COPD; 
COPD-X Concise Guide; 
Stepwise Management of 
Stable COPD).  
Visit www.copdx.org.au  
for further details.

MANAGING A COPD EXACERBATION CHECKLIST
This Checklist is supported by the use of STEPWISE MANAGEMENT OF STABLE COPD available at www.lungfoundation.com.au/stepwise.

1800 654 301  |  Lungfoundation.com.au ©
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Refer to STEPWISE MANAGEMENT OF STABLE COPD  
resource available at www.lungfoundation.com.au/stepwise.
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no significant difference in outcomes of 
patients in a nonintensive care setting 
between these two methods of delivery.18 
Thus, the method of delivery should be 
determined by infectious risk, cost and 
the patient’s ability to co-ordinate an 
inhaler with spacer. The dose and 
 frequency can be titrated to symptom 
severity. 

Corticosteroids
Systemic corticosteroids (e.g. predniso-
lone) suppress airway inflammation to 
improve airflow, reduce the risk of treat-
ment failure by over half compared with 
placebo, shorten the duration of hospital-
isation and lower the rate of relapse at one 
month.19,20 Oral administration is usually 
preferred, as there is no significant differ-
ence in outcome compared with paren-
teral administration.21 A five-day course 

of prednisolone is recommended (e.g. 30 
to 50 mg daily, not tapered), with a 
Cochrane meta-analysis showing no dif-
ference in treatment efficacy compared 
with longer courses, which are associated 
with an increased risk of sepsis and 
 corticosteroid-related complications.22 
Evidence is also emerging supporting 
individualised treatment according to 
blood eosinophilia count, as eosinophilic 
inflammation is more likely to be 
corticosteroid-responsive.23

Antibiotics
Infective exacerbations of COPD should 
be suspected in patients presenting with 
increased sputum production and a 
change in sputum colour, with or without 
fever. Therapeutic guidelines recommend 
treatment with oral amoxicillin or doxy-
cycline for five days for patients whose 

clinical presentation suggests a bacterial 
exercerbation.24 

Noninfective and viral exacerbations 
of COPD are common and can be chal-
lenging to distinguish from bacterial 
infection. Inflammatory markers, includ-
ing C-reactive protein, can be measured 
to guide antibiotic therapy.25 PCR testing 
of swabs for respiratory viruses including 
SARS-CoV-2 can be considered, as viral 
coinfection is detected in 25% of infective 
exacerbations.25 Sputum culture is not 
routinely recommended for exacerbations 
because persistent colonisation of the 
lower  airways in many patients means 
that positive culture results do not always 
indicate active infection.1

Airway clearance
Airway clearance techniques (ACTs) may 
be considered for patients with an 
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 exacerbation or with daily  sputum pro-
duction.2 ACTs help optimise sputum 
clearance to reduce coughing, slow decline 
in lung function and reduce the frequency 
of exacerbations. ACTs that utilise positive 
expiratory pressure resistance may be of 
greater benefit than other therapies.26 
Referral to a chest physiotherapist is 
 recommended for patient education and 
training in ACTs. 

Respiratory support
In people with COPD, the oxygen satu-
ration target should be in the range 88 to 
92%. Overoxygenation increases mortality 
and the risk of hypercapnia.27 If an acute 
exacerbation leads to hypercapnic respira-
tory failure (PaCO2 >45 mmHg and pH 
less than 7.35 on arterial blood gas assess-
ment) then hospital admission is required 
for noninvasive ventilation, as this reduces 
mortality.28

Care after an exacerbation
Medical review is recommended within 
seven days of hospital discharge. Following 
the patient’s discharge from hospital or 
acute management in primary care, COPD 
management should be  reassessed, includ-
ing the level of physical activity, spirometry 
and referral for  pulmonary rehabilitation 
(Figure 2).  Pulmonary rehabilitation 
reduces breathlessness, improves exer-
cise capacity and wellbeing and reduces 
 exacerbations.29 All medicines should be 
reviewed, as well as inhaler technique 
 (useful video resources are available at www.
lungfoundation.com.au). Pneuomococcal, 
influenza and COVID-19 vaccination status 
should be checked, smoking cessation 
encouraged and the COPD written action 
plan updated. Any chest x-ray abnormalities 
should be reviewed for resolution, with 
repeat chest x-ray in four to six weeks.2 

Prevention of exacerbations
Preventing further exacerbations is crucial 
as exacerbations contribute to disease 
progression and mortality. Exacerbations 
are a strong predictor of future exacer-
bations.30 Prevention of exacerbations 

encompasses both pharmacological and 
nonpharmacological components. 

Smoking cessation is essential. Recom-
mended strategies include combination 
long and short-acting nicotine replace-
ment therapy, medications, such as 
 varenicline, and Quitline referrals for 
counselling. 

Long-acting inhaled medicines 
should be optimised using a stepwise 
approach, along with regular patient 
education on inhaler technique to ensure 
appropriate delivery of medication.2 
 Vaccinations should be kept up to date 
according to Australian Immunisation 
Handbook recommendations, to reduce 
the chance and severity of infective 
exacerbations.31 

All patients with dyspnoea on exertion, 
especially after hospitalisation for an 
 exacerbation, should be offered referral 
to pulmonary rehabilitation (https://lung-
foundation.com.au/patients-carers/ 
support-services/lung-disease-and- 
exercise/pulmonary-rehabilitation/). This 
has been shown to reduce patient symp-
toms and hospitalisations, as well as to 
improve mental health.17 

Areas of uncertainty
The current definition of a COPD exac-
erbation is subjective, defined as the 
 worsening of respiratory symptoms 
requiring a change in management.17 
Diagnosis can be difficult, with many 
comorbidities both mimicking and 
 causing exacerbations. These include 
asthma, pneumonia, pulmonary embo-
lism and cardiovascular events. Predictive 
factors for short-term hospital readmis-
sion have been proposed.32,33 Risk factors 
include comorbidities, frailty, low lung 
function, socioeconomic disadvantage 
and hypercapnic respiratory failure.34 
Emerging evidence suggests that, in 
the  future, artificial intelligence may 
be able to assist with accurate diagnosis, 
 phenotype characterisation and prognosis 
prediction through access to databases 
of electronic medical records on patients 
with COPD.35

Conclusion
A pragmatic, collaborative approach 
to diagnosis and treatment of COPD 
 exacerbations can enhance the partner-
ship between clinicians in primary 
care and tertiary care, to achieve better 
lives for people with COPD. By effec-
tively managing exacerbations and, 
importantly, implementing systematic 
approaches to preventing exacerbations, 
our multi  disciplinary care will keep  people 
with COPD as well as possible in the 
 community.  MT
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