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L egionella was first described in 1976 
when it was identified as the path-
ogen causing an outbreak of a febrile 
illness with pneumonia, associated 

with 221 suspected cases and 34 deaths, at 
an American Legion Convention in Phila-
delphia.1 Legionellosis has since been char-
acterised by two distinct clinical syndromes: 
Legionnaires’ disease, the more common 
pneumonia syndrome; and Pontiac fever, 
an acute, influenza-like, self-limiting illness.2 

Legionella species are ubiq-
uitous in freshwater habitats, 
soils and potting mixes. Free-
living amoebae and biofilms are 
the main environmental reser-
voirs for Legionella pneumophila.  
L pneumophila has co-evolved 
with free-living amoebae and is 
able to infect and replicate inside 
vacuoles within these freshwater 
parasites which consume bio-
film, where L. pneumophila can 
also persist.3 Legionella species 
can grow at temperatures 
between 20 and 42°C.4 Legionel-
losis can present in sporadic or 
outbreak settings. L. pneumo­
phila is ubiquitous in  modern water 
distribution systems, with disease usually 
associated with man-made structures that 
generate aerosols, including cooling towers, 
spas and fountains. L. longbeachae is most 
commonly associated with sporadic disease 

following soil or potting mix exposure. 
Legionella species are transmitted via 
inhalation of aerosolised organisms from 
infected water, soil or potting mix. Noso
comial outbreaks have occurred; thus, 
Legionella can be a cause of nosocomial as 
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Legionella is a significant cause of pneumonia and frequently 
causes severe disease. Owing to the association of Legionella 
with water and soil-borne outbreaks, detection of Legionella 
has implications for patient management and public health.

Key points

• Legionella is an important cause of severe
pneumonia with significant mortality. Early
appropriate antimicrobial therapy improves
outcomes.

• Legionella has been associated with numerous
outbreaks worldwide. Urgent notification to
relevant public health departments in all
Australian states and territories is required to
allow rapid intervention by public health 
authorities.

• Risk factors for legionellosis include age
55 years or more, chronic lung disease, 
immunosuppression, smoking, recent travel and 
underlying medical conditions such as diabetes; 
however, legionellosis can occur in patients 
without apparent risk factors.

• Legionella pneumophila and L. longbeachae are
the most commonly implicated causes of 
legionellosis in Australia.

• Rapid diagnosis of legionellosis can be made with
urinary antigen and nucleic acid amplification 
testing on respiratory samples. Respiratory 
samples for culture are also important for 
diagnosis and epidemiological investigations.
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well as community-acquired pneumonia. 
Nosocomial transmission tends to occur 
due to inhalation of aerosols from water 
distribution systems within the hospital 
environment and occasionally from air-
conditioning cooling towers. Person-to-
person transmission has not been reported.

Legionella has been associated with 
numerous disease outbreaks in Australia 
and internationally. Owing to the public 
health significance of this pathogen and 
its  association with outbreaks, urgent 

notification is required on suspicion of the 
disease. In all Australian states and territo-
ries, the treating clinician must telephone 
the relevant public health department.

There are more than 50 species of 
Legionella, and about half of these are 
associated with human infection. L. pneu­
mophila serogroup 1 and L. longbeachae  are 
the most commonly implicated causes of 
legionellosis in Australia.5 In 2014 nationally, 
the rate of legionellosis was 1.8 per 100,000 
people. In 54% of cases the causative species 

was L.  pneumophila and in 45% it was  
L. longbeachae.5 Recent studies have shown 
that the clinical features of L. pneumophila 
and L. longbeachae infection are similar.6,7

Clinical presentation
Legionella is the second most common 
bacterial cause of atypical pneumonia in Aus-
tralia, second only to Mycoplasma pneumo­
niae.8 The features that characterise the clinical 
syndrome of Legionnaires’ disease are shown 
in the Box.9 Patchy infiltrates are the most 
commonly described chest radiographic 
findings, and pleural effusions are also 
common. Chest radiographic findings may 
worsen during the first week of illness despite 
clinical improvement.10 Legionella frequently 
causes severe disease. Several Australasian 
publications over the past decade have shown 
that between 40 and 60% of hospitalised 
patients identified with Legionella infection 
have required support in an intensive care 
unit.6,8,9 It is not possible to reliably distinguish 
Legionella pneumonia from other types of 
typical and atypical pneumonia; hence, the 
diagnosis should be considered in any patient 
with progressive or severe pneumonia.

Risk factors for legionellosis include:
•	 age 55 years or more
•	 chronic lung disease
•	 immunosuppression
•	 smoking
•	 recent travel
•	 underlying medical conditions such  

as diabetes.

Classic clinical features of 
Legionnaires’ disease9

•	Nonproductive cough

•	Chest pain

•	Diarrhoea

•	Headache

•	Neurological manifestations including 
confusion

•	 Temperature 39°C or more

•	Hyponatraemia

•	Creatine kinase elevation

•	Hepatic dysfunction

•	Renal impairment
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However, in a retrospective review of 
six clinical trials including 1551 evaluable 
patients, of whom 71 had documented 
Legionella infection, 20% did not have a history 
of smoking or respiratory disease and were 
under 55 years of age, demonstrating that 

Legionella pneumonia can occur in a wide 
range of people.11 The incubation period for 
legionellosis is two to 10 days. During a 
known outbreak, the public health depart-
ment will issue an alert identifying the 
geographical area of suspicion. Patients who 

present with influenza-like symptoms and 
pneumonia within this incubation period and 
who have spent time in this area should be 
specifically investigated and assessed for con-
sideration of empirical treatment for Legionella. 
Delays in appropriate antimicrobial therapy 

Table 1. Legionella laboratory tests

Laboratory 
test

Specimen 
type

Expected 
turnaround 
time

Advantages Disadvantages Sensitivity Specificity

Legionella 
urinary 
antigen

At least 
10 mL of 
urine in sterile 
container

1 day •	Rapid results: 15 to 30 minutes 
for immunochromatography 
(ICT); three to four hours for 
enzyme immunoassay (EIA)

•	Noninvasive sample type
•	May be detectable for weeks 

after onset of illness and after 
clinical care

•	Result not impacted by 
antimicrobial treatment

•	MBS rebate available; discuss 
with your local pathology service 
regarding expected costs

•	Confirmatory for 
Legionella pneumophila 
serogroup 1 only

•	Cannot be reliably used for 
other species and serogroups

•	May not be detectable in first 
1 to 2 days of illness

70 to 90% 95 to 
100%

Legionella 
polymerase 
chain 
reaction

Sputum, 
bronchoscopy 
specimens in 
sterile 
container

1 to 3 days •	Rapid results: 4 to 6 hours
•	High sensitivity and specificity 

with modern assays
•	 Identification of L. 

pneumophila, and some 
assays may detect non-
pneumophila species

•	Requires expensive equipment 
and experienced personnel

•	Availability may be limited in 
some settings

•	Discuss with your local 
pathology service regarding 
expected costs

30 to 
100%*

95 to 
100%*

Legionella 
culture

Sputum, 
bronchoscopy 
specimens in 
sterile 
container

3 to 14 days •	Detects all Legionella species 
and serogroups

•	Useful for epidemiological 
investigations

•	100% specificity
•	MBS rebate available; discuss 

with your local pathology service 
regarding expected costs

•	 Long incubation times for 
identification

•	Sensitivity impacted by 
quality of specimen, 
laboratory processing, 
antimicrobial treatment

<10 to 80% 100%

Legionella 
serology

5 to 10 mL  
of blood 
collected in 
serum-
separating 
tube

1 to 3 days 
(3 to 6 
weeks to 
repeat 
convalescent 
serology)

•	Useful for retrospective 
diagnosis and epidemiological 
studies of L. pneumophila and 
non-pneumophila species

•	 Inexpensive
•	MBS rebate available; discuss 

with your local pathology 
service regarding expected 
costs

•	Does not provide timely 
information

•	Requires acute and 
convalescent sera 3 to 
6 weeks apart

•	Single titres can be misleading 
due to high seroprevalence

•	Not all cases seroconvert
•	Cross-reactivity may occur 

with other bacteria and 
Legionella species

40 to 80% 95 to 
100%

* Performance dependent on assay design and specimen source.
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are associated with increased mortality.12 Early, 
appropriate antimicrobial therapy, contem-
porary intensive care practices and modern 
diagnostic tests have improved mortality rates 
from historical highs of up to 26% in 1980, to 
5% or lower in more recent studies.13

Detection of legionellosis
The commonly used laboratory detection 
methods for Legionella are described below 
and summarised in the Table. The main spec-
imens for collection are an ‘on-demand’ urine 
sample for Legionella urinary antigen testing, 

lower respiratory tract samples such as sputum 
or bronchoscopy specimens for Legionella cul-
ture or nucleic acid amplification test (NAAT) 
and serum for serological testing. Patients with 
legionellosis will frequently not have a produc-
tive cough; however, because of the intracellular 

Red flags for severe community-acquired 
pneumonia
•	 Respiratory rate >30 breaths per minute
•	 Systolic blood pressure <90 mmHg
•	 Oxygen saturation <92%
•	 Acute confusion
•	 Heart rate >100 beats per minute
•	 Multilobar pneumonia on chest x-ray

Treatment
•	 Commence treatment 

for mild community-
acquired pneumonia 
as per therapeutic 
guidelines18

Investigation
•	 Consider Legionella 

urinary antigen + 
sputum for Legionella 
culture or nucleic acid 
amplification testing 

Review
•	 Review patient within 

48 hours

Patient presents with fever, nonproductive cough, chest pain, diarrhoea, headache

A practical approach to Legionella diagnosis and management

Does the patient require admission to hospital?

Pneumonia severity:
moderate to severe as per 
pneumonia severity score (CURB-65, 
SMART-COP)

Yes

Yes

No

No

Treatment
•	 Commence treatment 

for moderate or 
severe community-
acquired pneumonia 
as per therapeutic 
guidelines 18

Investigation
•	 Legionella urinary  

antigen + sputum for 
Legionella culture or 
nucleic acid 
amplification testing

•	 Consider Legionella 
serology

Referral
•	 Refer for specialist 

involvement

Consider Legionella as aetiology of pneumonia (usually community acquired, sometimes 
hospital acquired)

Risk factors 
•	Chronic lung disease
•	 Smoking
•	Other chronic diseases including diabetes
•	 Immunosuppression
•	Age ≥55 years
•	Recent travel

Epidemiology
•	 Exposure to area of known outbreak, 

spas and other water aerosol 
exposures, soil and potting mixture 
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nature of this pathogen, sputum samples that do not look macroscopically 
purulent may still yield Legionella on culture or NAAT. Investigations 
for Legionella included in the MBS are Legionella urinary antigen, culture 
and serology. Discussion with your local pathology service regarding 
the expected costs for the following tests is recommended because 
Medicare reimbursement of pathology tests is complex and varies 
according to the test requested and Medicare status of the patient.

Urinary antigen test
The Legionella urinary antigen test detects antigen to L. pneumophila 
serogroup 1 in urine immunochromatographic kits, similar to home 
pregnancy tests and enzyme immunosorbent assays. The Legionella 
urinary antigen test has a number of advantages, including ease of 
sample collection, simplicity of the test procedure and speed. Antigen 
can be detected two to three days after the appearance of clinical symp-
toms and may be excreted for prolonged periods, with one publication 
documenting detection up to 326 days after onset of infection.14 These 
tests may occasionally detect other Legionella species and L. pneumophila 
serotypes due to cross-reactivity with the L. pneumophila serogroup 1 
antigen; however, they are unreliable for this use and other methods 
should be used for detection.4 Australian guidelines for management of 
community-acquired pneumonia suggest performing Legionella urinary 
antigen testing in all patients with severe pneumonia.15

Nucleic acid amplification test
A NAAT can be performed on lower respiratory samples. A NAAT is 
most commonly performed using real-time polymerase chain reaction 
(PCR) methods and is highly sensitive and specific for Legionella 
detection, with the additional benefits of rapid turnaround time and, 
depending on the assay, potential detection of non-L. pneumophila 
species.4 Commercial and in-house-developed NAATs are available 
in many clinical laboratories in Australia. Multiplex atypical 
pneumonia PCR panels that detect Legionella species as well as a 
number of other atypical pneumonia pathogens may be performed 
within your local pathology service, or samples may be sent to a 
reference laboratory for a NAAT for Legionella species.

Culture
Despite its ability to survive well in aquatic environments, Legionella 
is difficult to isolate in the laboratory as it is a fastidious, Gram-negative 
organism that requires a number of growth factors for adequate 
isolation. Legionella can be identified as early as day three with 
specialised culture media but may take up to seven days to grow; 
some non-pneumophila species may require prolonged incubation 
for up to 14 days.4 Most laboratories will not perform routine Legionella 
culture on all lower respiratory tract samples, therefore a Legionella 
culture should be specifically requested if the diagnosis is suspected. 
Isolation of Legionella species by culture is the gold standard for 
Legionella diagnosis; however, culture sensitivity depends on the 
quality of the specimen, because the presence of contaminant micro-
organisms and antibiotic therapy reduces the yield.4 Importantly, a 
negative culture does not exclude the diagnosis of legionellosis.

Serology
Detection of legionellosis via serological testing is used less frequently 
due to the increased availability of more rapidly available diagnostic 
methods. A serological diagnosis of legionellosis can be made by 
detection of seroconversion or a fourfold rise in serum antibody 
titre between acute and convalescent samples. Convalescent samples 
should be taken three to six weeks after onset of illness. A single 
high antibody titre level (1:512 or more) to L. pneumophila or 
L. longbeachae is suggestive of legionellosis in the correct clinical 
context; however, antibodies can also be detected in up to about 
30% of healthy people.4 The specificity of serology for non-Legionella 
pneumophila serogroup 1 species is variable due to cross-reactions 
among Legionella species and other bacteria.

Clinical management
Appropriate early clinical management of patients with suspected 
legionellosis is imperative, as delayed antimicrobial therapy is 
associated with increased mortality.12 In practice, empirical treat-
ment of community-acquired pneumonia is required, with the 
Australian therapeutic guidelines providing recommendations 
regarding appropriate management, including the use of pneumonia 
severity scores such as SMART-COP and CURB-65 to categorise 
patient presentations into mild, moderate and severe pneumonia 
(Flowchart).15-18 

Due to the intracellular location of Legionella, optimal antimi-
crobial therapy is with agents that achieve high intracellular concen-
trations such as macrolides, fluoroquinolones, tetracyclines and 
rifampicin. In contrast, beta-lactam antibiotics such as amoxicillin 
and cefalexin are inactive. The Australian therapeutic guidelines 
recommend treatment with azithromycin 500 mg daily for five to 
seven days or doxycycline 100 mg, 12 hourly for 14  days in 
mild-to-moderate legionellosis. Patients with severe legionellosis 
should be managed with intravenous azithromycin in the acute 
hospital setting and referred for specialty involvement.18 Detection 
of Legionella by culture, PCR or a single antibody titre of 1:512 or 
more requires immediate notification by telephone to the relevant 
state or territory public health department.

Conclusion
Legionella is an important cause of community-acquired pneumonia. 
The primary care physician plays a crucial role in the diagnosis and 
management of legionellosis, including appropriate referral for 
inpatient management in the setting of moderate-to-severe disease. 
Rapid diagnosis can inform appropriate clinical management and 
epidemiological investigations that may lead to preventive measures 
that reduce the impact of outbreaks.	�  RMT

References
A list of references is included in the online version of this article  

(www.respiratorymedicinetoday.com.au).

COMPETING INTERESTS: None. 

DETECTION OF LEGIONNAIRES’ DISEASE CONTINUED

RespiratoryMedicineToday  JUNE 2018, VOLUME 3, NUMBER 1  12	

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2018.

����������������������������������������������



RESPIRATORY MEDICINE TODAY 2018; 3(1): 8-12

Detection of Legionnaires’ 
disease in general practice

ELOISE WILLIAMS MB BS, BMedSci, MPHTM; MARCEL J. LEROI, MB BS, FRACP, FRCPA, MMedClinEpi

PAUL D.R. JOHNSON MB BS, PhD, FRACP

References
1.	 Fraser DW, Tsai TR, Orenstein W, et al. Legionnaires’ disease: description of 

an epidemic of pneumonia. N Engl J Med 1977; 297: 1189-1197.

2.	 McDade JE, Shepard CC, Fraser DW, Tsai TR, Redus MA, Dowdle WR. 

Legionnaires’ disease: isolation of a bacterium and demonstration of its role in 

other respiratory disease. N Engl J Med 1977; 297: 1197-1203.

3. Berjeaud JM, Chevalier S, Schlusselhuber M, et al. Legionella pneumophila: 

the paradox of a highly sensitive opportunistic waterborne pathogen able to 

persist in the environment. Front Microbiol 2016; 7: 486.

4.	 Mercante JW, Winchell JM. Current and emerging Legionella diagnostics for 

laboratory and outbreak investigations. Clin Microbiol Rev 2015; 28: 95-133.

5.	 NNDSS Annual Report Working Group. Australia’s notifiable disease status, 

2014. Annual report of the National Notifiable Diseases Surveillance System. 

Commun Dis Intell 2016; 40: E48-E145.

6.	 Amodeo MR, Murdoch DR, Pithie AD. Legionnaires’ disease caused by 

Legionella longbeachae and Legionella pneumophila: comparison of clinical 

features, host-related risk factors, and outcomes. Clin Microbiol Infect 2010; 

16: 1405-1407.

7.	 Kenagy E, Priest PC, Cameron CM, et al. Risk factors for Legionella 

longbeachae legionnaires’ disease, New Zealand. Emerg Infect Dis 2017; 23: 

1148-1154.

8.	 Charles PG, Whitby M, Fuller AJ, et al. The etiology of community-acquired 

pneumonia in Australia: why penicillin plus doxycycline or a macrolide is the 

most appropriate therapy. Clin Infect Dis 2008; 46: 1513-1521.

9.	 Mulazimoglu L, Yu VL. Can Legionnaires disease be diagnosed by clinical 

criteria? A critical review. Chest 2001; 120: 1049-1053.

10.	Tan MJ, Tan JS, Hamor RH, File TM, Jr., Breiman RF. The radiologic 

manifestations of Legionnaire’s disease. The Ohio Community-Based 

Pneumonia Incidence Study Group. Chest 2000; 117: 398-403.

11.	Yu VL, Greenberg RN, Zadeikis N, et al. Levofloxacin efficacy in the 

treatment of community-acquired legionellosis. Chest 2004; 125: 2135-2139.

12. Heath CH, Grove DI, Looke DF. Delay in appropriate therapy of Legionella 

pneumonia associated with increased mortality. Eur J Clin Microbiol Infect Dis 

1996; 15: 286.

13.	Mykietiuk A, Carratala J, Fernandez-Sabe N, et al. Clinical outcomes for 

hospitalized patients with Legionella pneumonia in the antigenuria era: the 

influence of levofloxacin therapy. Clin Infect Dis 2005; 40: 794-799.

14. Kohler RB, Winn WC Jr, Wheat LJ. Onset and duration of urinary antigen 

excretion in Legionnaires disease. J Clin Microbiol 1984; 20: 605-607.

15.	eTG complete. Community-acquired pneumonia in adults. Melbourne: 

Therapeutic Guidelines Ltd; 2014.

16.	Charles PG, Wolfe R, Whitby M, et al. SMART-COP: a tool for predicting the 

need for intensive respiratory or vasopressor support in community-acquired 

pneumonia. Clin Infect Dis 2008: 47: 375-384.

17.	Lim WS, van der Eerden MM, Laing R, et al. Defining community acquired 

pneumonia severity on presentation to hospital: an international derivation and 

validation study. Thorax 2003; 58: 377-382.

18.	eTG complete. Legionella pneumonia. Melbourne: Therapeutic Guidelines 

Ltd; 2014.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2018.

����������������������������������������������


