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Pneumonia is a common condition seen in the community 
and is associated with significant morbidity and mortality. 
In 2020, lower respiratory tract infection caused 100,388 
hospitalisations (a rate of 390 per 100,000 people) and 2467 

deaths in Australia.1 Presentations with community-acquired pneu-
monia have likely increased with the COVID-19 pandemic, which 
has also shown the value of rapid nucleic acid amplification techniques 

for diagnosis and management. Appropriate triage and early treat-
ment are important to protect our patients.

This article explores what primary care providers need to know 
to assess and manage patients with community-acquired pneumonia, 
incorporating local and international guidelines and our clinical 
experience. The guidance applies to nonimmunocompromised 
adults with minimal comorbidities and no significant underlying 
lung disease. The main decisions for the primary care provider at 
the first presentation of a patient with suspected pneumonia are: 
Should I give antibiotics? Should I organise a chest x-ray, viral PCR 
test or sputum culture? Does the patient need to go to hospital? How 
should they be followed up? 
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Community-acquired pneumonia is common and most 
patients can be managed in the community. Management 
decisions for GPs include: Does the patient need to go to 
hospital? Should I organise a chest x-ray, viral PCR testing 
or sputum culture? What antibiotics should I prescribe? 
How should the patient be followed up? 

Key points

•	Amoxicillin remains the empirical antibiotic of choice 
to treat patients with community-acquired pneumonia.

•	Pulse oximetry is noninvasive and readily available and 
should be used in initial patient assessment to help 
determine disease severity.

•		 An episode of pneumonia presents an opportunity to
modify the patient’s risk factors, including smoking, 
high alcohol intake and poor dental hygiene.

•	 If a chest x-ray shows abnormalities, it should be
repeated at six weeks to confirm resolution. 
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What is pneumonia?
Pneumonia refers to acute inflammation of the lung parenchyma 
caused by an infectious micro-organism, resulting in tissue damage 
and physiological derangement. It is defined by compatible clinical 
symptoms and radiological confirmation of pulmonary consolidation. 
In primary care, it is difficult to differentiate pneumonia at first pres-
entation from other causes of lower respiratory tract infection, such as 
bronchitis, bronchiolitis and exacerbation of airways disease (asthma, 
chronic obstructive pulmonary disease and bronchiectasis).

Pneumonia is commonly caused by viruses or bacteria, and less 
often by fungal organisms. In cases of viral infection, the upper 
respiratory tract symptoms of rhinitis and laryngitis and systemic 

symptoms may accompany the presentation. Viral pneumonia can 
cause dysfunction in the usual protective mechanisms in the lung 
and lead to superimposed bacterial infection.

Micro-organisms can access the lower respiratory tract and cause 
infection by two main routes. The main route for typical bacteria, 
including Streptococcus pneumoniae, is microaspiration of naso-
pharyngeal organisms, particularly during sleep. Viruses and atypical 
organisms (Legionella spp. and Mycoplasma spp.) reach the lower 
respiratory tract via inhalation in the setting of environmental 
exposure. These micro-organisms overcome local innate defences, 
including mucus trapping, the mucociliary ‘escalator’ and local 
immune cells, to cause tissue injury and an exacerbated inflammatory 
response. Core pathogens that cause community-acquired pneu-
monia are listed in Box 1.2-5

Modifiable risk factors for pneumonia include smoking, alcohol 
misuse, being underweight, regular contact with children and poor 
dental hygiene.6 Nonmodifiable risk factors include increasing age 
and comorbid conditions; those associated with the highest risk 
include previous pneumonia, chronic respiratory disease and chronic 
cardiovascular disease.6

Pneumonia presents with a combination of shortness of breath, 
cough, sputum production, fever, malaise, anorexia, pleuritic chest 
pain and confusion. Acute bronchitis and exacerbation of airways 
disease can have similar symptoms. Accompanying symptoms of 
wheeze, chest tightness or change in the usual sputum colour or 

1. Core respiratory pathogens causing
community-acquired pneumonia2-5

Gram-positive bacteria
•	 Streptococcus pneumoniae
•	 Methicillin-susceptible Staphylococcus aureus
•	 Streptococcus pyogenes
•	 Other streptococci

Gram-negative bacteria
•	 Haemophilus influenzae
•	 Moraxella catarrhalis 
•	 Enterobacteriaceae (e.g. Klebsiella pneumoniae, Escherichia coli)

Atypical bacteria
•	 Legionella pneumophila
•	 Mycoplasma pneumoniae
•	 Chlamydophila pneumoniae
•	 Coxiella burnetii

Respiratory viruses
•	 Influenza virus
•	 SARS-CoV-2
•	 Respiratory syncytial virus
•	 Parainfluenza virus
•	 Human metapneumovirus
•	 Rhinovirus
•	 Adenovirus
•	 Other common human coronaviruses
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amount may point to an exacerbation of underlying airways disease. 
It is difficult to determine whether this lower respiratory syndrome 
reflects pneumonia or to identify the causative organism without 
imaging or microbiological investigation. Although certain features 
may lead physicians to consider less common causative organisms, 
the terms ‘typical’ and ‘atypical’ pneumonia are discouraged because 
clinical examination and radiology are not sensitive or specific 
enough to be able to determine the cause.7

Pulse oximetry is readily available and can assist in the rapid 
assessment of pneumonia severity. Hypoxaemia, tachypnoea and 
new or worsening confusion indicate more severe disease. Signs of 
haemodynamic stability should be sought through blood pressure 
and heart rate measurement. Other examination findings in pneu-
monia include local signs of lung parenchymal involvement with 
crepitations, rales and dullness to percussion. 

Who should be sent to hospital?
Clinical assessment of the patient at the bedside is essential in deter-
mining whether the patient can be safely treated in the community 
or needs hospitalisation, and their risk of deterioration. Several 
scoring systems have been designed to identify patients at higher 
risk of mortality from pneumonia, and these can be used to supple-
ment clinical assessment and decision making. 

The Pneumonia Severity Index (PSI) is supported by the most 
evidence and is the preferred score to determine the location of care.8 
Developed in the US, the PSI assesses 20 variables to stratify patients 
into risk categories based on 30-day mortality. However, the CRB65 
score is easier to apply in the community; it includes five risk factors, 
each of which scores one point to a maximum score of 5: new-onset 
confusion, respiratory rate 30 breaths per minute or greater, low 
systolic (less than 90 mmHg) or diastolic (60 mmHg or less) blood 
pressure, and age over 65 years.9 The CURB65 score includes an 
additional risk factor, urea level greater than 7 mmol/L. A meta-analysis 
showed no significant differences between the PSI, CRB65 and 
CURB65 scores in predicting mortality.10 

British Thoracic Society guidelines recommend assessment of 
the CRB65 score; patients with a CRB65 score of 0 can be managed 

in the community, those with a score of 2 should be considered 
for hospital assessment and those with a score of 3 or more need 
urgent hospital assessment.11 For patients with a score of 1, clinical 
judgement and discussion with the patient are recommended. If the 
patient’s CRB65 score is low and they have no red flags (Box 2),12 we 
recommend outpatient management with early follow up.

Who needs a chest x-ray?
Although a chest x-ray showing pulmonary consolidation is required 
to make the diagnosis of pneumonia, most patients with suspected 
pneumonia managed in the community do not need chest imaging, 
as they are generally healthy with mild symptoms that resolve with 
empirical treatment. Chest radiography should be performed in all 
patients presenting to hospital with symptoms consistent with pneu-
monia. In the outpatient setting, a chest x-ray can be considered 
when the diagnosis is in doubt, when the patient is not improving 
as expected and there is suspicion of multilobar pneumonia, an 
effusion or other complications, and when the patient is at risk of 
underlying lung cancer.11 It is also reasonable to perform a chest 
x-ray in patients with a CRB65 score greater than 0, which can help 
with decisions about location of care.

When should I do a viral PCR test and sputum culture?
Guidelines from before the COVID-19 pandemic recommended 
against PCR testing to identify the cause for patients with pneumonia 
in the absence of an influenza outbreak.13 The advice was similar for 
urinary antigen testing in the absence of a legionella outbreak. With 
the experience of SARS-CoV-2, rapid nucleic acid amplification 
technologies have advanced, as well as vaccination and treatment 
of viral illnesses. Viruses are a common cause of pneumonia, and 
the availability or medications that can change the outcome for two 
of these (influenza virus and SARS-CoV-2) has made routine PCR 
testing more appealing. Multiplex nucleic acid amplification panels 
can also target atypical bacteria.4 Further research is needed to 
determine the impact of these tests on outcomes or antibiotic stew-
ardship. However, in a patient with suspected COVID-19 or seasonal 
influenza or whose condition is not improving with empirical therapy, 
a multiplex nucleic acid amplification panel for respiratory viruses 
should be performed. 

Sputum is not routinely cultured from ambulatory patients unless 
there is concern about antibiotic-resistant bacteria (Pseudomonas 
spp. and methicillin-resistant Staphylococcus aureus) or atypical 
organisms (Legionella spp. and Chlamydia spp.) are considered more 
likely based on clinical features. Sputum should be cultured when 
patients do not respond to empirical therapy.

Which antibiotic should I use?
The choice of antibiotic treatment should attempt to cover the most 
likely organisms effectively. Australian Therapeutic Guidelines currently 
recommend monotherapy for patients with low-severity community-
acquired pneumonia (Flowchart).12 This is consistent with the  
American Thoracic Society and Infectious Diseases Society of 
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2. Red flags for hospitalisation in a patient with 
community-acquired pneumonia*

•	 Tachypnoea (respiratory rate >22 breaths per min)

•	 Confusion

•	 Tachycardia (heart rate >100 beats per min)

•	 Hypotension (systolic blood pressure <90 mmHg)

•	 Oxygen saturation <92% (or less than baseline if patient has 
chronic lung disease)

•	 Multilobar involvement on chest x-ray

•	 Vomiting, lack of social supports, unstable comorbidities
* Adapted from Australian Therapeutic Guidelines.12
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America (ATS/ISDA) guidelines.14 The drug of 
choice is amoxicillin 1 g orally 8-hourly because 
of increasing rates of S. pneumoniae resistance 
to macrolides and tetracyclines. If atypical 
pathogens are considered more likely based on 
clinical features, or the patient has hypersen-
sitivity to penicillin, doxycyline 100 mg orally 
12-hourly or clarithromycin 500 mg orally 
12-hourly is recommended. 

If the patient’s condition has not improved 
after 48 hours, escalate to combined therapy 
with amoxicillin plus doxycycline or clarithro-
mycin. For patients who are unable to be 
reviewed at 48 hours after treatment initiation, 
it is reasonable to start with combination 
therapy, given the prevalence of atypical 
organisms. 

The duration of therapy should be five to 
seven days in patients with no complications. 
If there is no improvement at five days, the 
patient should be investigated for complica-
tions, including empyema or lung abscess, 
initially with a chest x-ray, possibly followed by 
a CT scan if there are concerning features. 
Causes of non-resolving pneumonia include 
underlying bronchogenic carcinoma with air-
way obstruction, empyema and infection with 
less common organisms that are not susceptible 
to guideline-directed empirical therapy (e.g. 
tuberculosis), or inflammatory pneumonia 
(e.g. vasculitis, organising pneumonia). 

Empirical macrolide antibiotic treatment 
for community-acquired pneumonia is con-
troversial. Amoxicillin will treat S. pneumoniae, 
which is the most likely cause. Macrolides are 
reserved for cases where atypical organisms 
are suspected. However, pneumonia caused 
by atypical organisms is also common enough that it can be argued 
to use a macrolide upfront in addition to amoxicillin. Despite this, 
both the Australian Therapeutic Guidelines and ATS/ISDA guidelines 
suggest amoxicillin monotherapy as the first-line treatment for 
community-acquired pneumonia in healthy outpatient adults 
without comorbidities or risk factors for antibiotic resistant 
pathogens.12,14

Early clinical review
When possible, patients with suspected pneumonia should be 
reassessed after 48 hours to confirm improvement and monitor for 
any deterioration.11 If symptoms have worsened or there is clinical 
concern, we recommend performing a chest x-ray and sputum 
culture at this time. If the patient has any red flags or a CRB65 score 
of 2 or more, consider referring them to hospital. If there is no 

improvement despite amoxicillin monotherapy then a tetracycline 
or macrolide should be added to therapy. 

Risk factor modification
An episode of pneumonia presents an opportunity to discuss risk 
factors, particularly smoking. Smoking increases the risk of 
community-acquired pneumonia by a factor of 1.34 for ex-smokers 
and 1.37 for current smokers.15 The risk of developing pneumonia 
is lower in ex-smokers who have quit for more than four years com-
pared with those who have quit within the previous year (odds ratio 
0.39).15 The increase in risk of pneumonia with vaping is not known, 
but it is likely to disrupt airway defence mechanisms against micro-
organisms similarly to smoking. High alcohol intake and poor dental 
hygiene are other modifiable risk factors that should be addressed 
in follow up. 

* Adapted from Australian Therapeutic Guidelines.12

Amoxicillin 1 g 8-hourly PLUS  
EITHER doxycycline 100 mg 12-hourly 
OR clarithromycin 500 mg 12-hourly

Cefuroxime 500 mg 12-hourly PLUS  
EITHER doxycycline 100 mg 12-hourly  
OR clarithromycin 500 mg 12-hourly

•	 Clinical features suggest an atypical organism  
(e.g. Mycoplasma spp., Chlamydia spp.) OR

•	 Patient has penicillin hypersensitivity

Amoxicillin 1g 8-hourly

Treat with first-choice antibiotic monotherapy 

Escalate therapy

Doxycycline 100 mg 12-hourly OR 
clarithromycin 500 mg 12-hourly

Moxifloxacin  
400 mg 24-hourly 
monotherapy

Penicillin hypersensitivity

No improvement after 48 hours of monotherapy

Non-severe hypersensitivity Severe hypersensitivity

A patient presents with low-severity community-acquired pneumonia

Empirical treatment of low-severity community-acquired pneumonia*
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Table. Australian recommendations on vaccination to prevent pneumonia in adults* 

Patient group Vaccination recommendation

Streptococcus pneumoniae

Non-Indigenous adults without risk conditions for pneumococcal disease when 
aged ≥70 years 

Single dose of a pneumococcal conjugate vaccine (13vPCV, 15vPCV or 
20vPCV)

Aboriginal and Torres Strait Islander adults without risk conditions for 
pneumoccoccal disease when aged ≥50 years 

•	 A dose of a pneumococcal conjugate vaccine (13vPCV, 15vPCV or
20vPCV) at age ≥50 years AND

•	 A dose of 23vPPV 12 months later AND
•	 A second dose of 23vPPV at least 5 years later

Patients aged ≥12 months with risk conditions for pneumococcal disease, e.g.:
•	 previous episode of invasive pneumococcal disease
•	 functional or anatomical asplenia
•	 immunocompromise
•	 proven or presumptive cerebrospinal fluid leak
•	 chronic respiratory disease
•	 chronic renal disease
•	 cardiac disease
•	 trisomy 21
•	 chronic liver disease
•	 diabetes
•	 smoking (current or in immediate past)
•	 alcohol misuse

•	 A dose of a pneumococcal conjugate vaccine (13vPCV, 15vPCV or
20vPCV [only people aged ≥18 years are eligible for 20vPCV]) at 
diagnosis (at least two months after any previous doses of a 
pneumococcal conjugate vaccine) AND

•	 One dose of 23vPPV 12 months after a pneumococcal conjugate
vaccine (2 to 12 months later is acceptable) AND

•	 A second dose of 23vPPV at least 5 years after the first dose of
23vPPV

Influenza

Everyone aged ≥6 months Annual influenza vaccine

SARS-CoV-2

Adults aged ≥18 years Primary course of COVID-19 vaccine

All adults aged ≥65 years 2023 COVID-19 booster (6-monthly)

Adults aged 18 to less than 65 years with medical comorbidities that 
increase their risk of severe COVID-19

2023 COVID-19 booster (6-monthly)

Adults with disability with significant or complex health needs 2023 COVID-19 booster (6-monthly)

Respiratory syncytial virus (RSV)

Adults aged 75 years and over Single-dose RSV vaccine

Aboriginal and/or Torres Strait Islander people aged 60 to 74 years Single-dose RSV vaccine

Adults aged 60 to 74 years with risk conditions for severe RSV infection  
(use clinical judgement), e.g.:
•	 cardiac disease
•	 chronic respiratory condition
•	 immunocompromising condition
•	 chronic metabolic disorder
•	 chronic kidney disease stage 4 or 5
•	 chronic neurological condition

Single-dose RSV vaccine

All other adults aged 60 to 74 years Consider RSV vaccine

Abbreviations: 13vPCV = 13-valent pneumococcal conjugate vaccine; 15vPCV = 15-valent pneumococcal conjugate vaccine; 20vPCV = 20-valent pneumococcal conjugate vaccine;  
23vPPV = 23-valent pneumococcal polysaccharide vaccine; RSV = respiratory syncytial virus.
* Based on the Australian Immunisation Handbook and the Australian Technical Advisory Group on Immunisation (ATAGI) statement on RSV vaccine.19,20
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An episode of pneumonia is associated with an increased risk of 
cardiovascular disease, particularly in older patients.16,17 It would be 
prudent to assess cardiovascular risk, including lipid status and 
blood pressure, and the need for therapies such as aspirin or 
cholesterol-lowering therapy. 

What follow up is needed?
Uncomplicated, low-severity pneumonia does not require routine 
follow up if all symptoms have clinically resolved and the patient 
is generally healthy with no obvious modifiable risk factors. In 
patients who were sick enough to warrant a chest x-ray, a follow-up 
chest x-ray should be performed at six weeks to ensure resolution 
and evaluate for malignancy as an underlying cause of the infec-
tion. Patients with recurrent infections or persistent radiological 
abnormalities warrant referral to a respiratory physician.

Vaccination
Vaccines are available against S. pneumoniae, influenza virus, SARS-
CoV-2 and respiratory syncytial virus (RSV). A new recombinant 
RSV vaccine was recently approved by the TGA for patients older 
than 60 years. This vaccine has 94.1% efficacy against severe RSV-
related lower respiratory tract disease in community-dwelling patients 
aged over 60 years.18 Current Australian recommendations on vac-
cination to help prevent pneumonia in adults from the Australian 
Technical Advisory Group on Immunisation (ATAGI) are summa-
rised in the Table.19,20 

When should I refer a patient to a respiratory physician?
Most patients with lower respiratory tract infection can be managed 
in primary care. Triggers for referral of patients to specialist care include:
•	 non-resolving pneumonia
•	 recurrent pneumonia
•	 lung abscess
•	 suspected bronchogenic carcinoma
•	 frequent exacerbations of airways disease (two or more moderate

exacerbations per year).

Conclusion
Pneumonia remains a common cause of disease in community 
dwelling adults, both those with chronic disease and those who 
are otherwise well. Most patients with pneumonia can be treated 
in the community, but it is important to recognise indications for 
hospitalisation and for specialist follow up. GPs play a crucial role 
in reducing pneumonia incidence through vaccination of their 
patients and risk factor modification.�   RMT
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