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Di ti t tDiagnostic tests

 Direct detection
 Culture
 Serology Serology
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Di t d t tiDirect detection

 Antigen detection
 Urine
 Respiratory tract specimensp y p

 Molecular detection



U i ti d t tiUrinary antigen detection

 Legionella pneumophila serogroup 1 
l bl tisoluble antigen

 Becomes positive 3 days after onsetp y
 Commercial kits
 I h t h Immunochromatography
 Rapid but more costly

 ELISA
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I h t h t tImmunochromatography test

 Specificity (279 specimens): 
 97.1%
 100% after discounting “false positive” results g p

with “very weak bands” which did not increase 
in intensity from 15 to 60 minutes of incubationy

 Sensitivity (117 specimens):
 79 7% 79.7% 



R i t t t ti d t tiRespiratory tract antigen detection
 I fl t t f L hil Immunofluorescence test for L. pneumophila

serogroup 1 or more serogroups
 Low sensitivity
 May cross-reacts with other bacteria, e.g. y , g

Pseudomonas spp.
 Requires expertise to maximize sensitivity and Requires expertise to maximize sensitivity and 

specificity
 Not generally performed in diagnostic Not generally performed in diagnostic 

laboratories



M l l d t tiMolecular detection
 Lower respiratory specimens Lower respiratory specimens
 PCR followed by sequencing: e.g.
 Macrophage infectivity potentiator (mip)
 16S rRNA
 23S-5S rRNA spacer region

 Can differentiate different Legionella speciesg p
 PCR on LPS gene cluster serogroup-specific
 High sensitivity High sensitivity
 More labour intensive and time-consuming than 

urinary antigen test for primary diagnosisurinary antigen test for primary diagnosis



C ltCulture
 Obligate aerobe, depending on L-cysteine, with 

growth enhancement by iron
 Heat-/acid-treatment to reduce contaminating 

flora
 Enrichment and selective media (BCYE, BMPA)
 Incubation for up to 2 weeks Incubation for up to 2 weeks
 Identification of isolates
 Colony morphology and phenotypic characteristics
 Serology
 Molecular





T i f i l tTyping of isolates

 Clinical and environmental isolates: 
D t i l litDetermine clonality

 Methods
 Sequence-based typing (can be attempted on 

direct specimen when culture negative)direct specimen when culture negative)
 Pulsed-field gel electrophoresis



Unrelated strains
Unrelated strain Pattern 1’

PFGE-SfiI
Pattern 1

Pattern 1

SBT T 1SBT: Type 1

Pattern 2

Unrelated strains



T i f i l tTyping of isolates

 Result interpretation requires 
id i l i l l tiepidemiological correlation

 SBT type 1 (1,4,3,1,1,1,1): yp ( , , , , , , )
 One of the known large common complexes 

in Europein Europe
 Majority of environmental samples in Hong 

KongKong
 Minority of patient samples in Hong Kong



S l t tiSerology testing
 Seroconversion: Takes weeks to months after 

infection
 Sensitivity: Around 75%
 Specificity: May cross react with other antibodies Specificity: May cross-react with other antibodies 

(heat-treated agar culture vs. formalin-treated 
infected egg yolk antigens)infected egg yolk antigens)

 Methods:
 R id i l i i Rapid microagglutination test
 Immunofluorescence test



R id i l ti ti t tRapid microagglutination test
 For L. pneumophila serogroup 1 only
 More non specific cross reactions (e g More non-specific cross-reactions (e.g. 

Pseudomonas spp., Proteus spp. and 
i k tt i ) th i fl t trickettsiae) than immunofluorescence test

 Technically simpler than Technically simpler than 
immunofluorescence test

 F f ld i i tit t ≥ 16 ll t k Four-fold rise in titre to ≥ 16 usually taken 
as positive



I fl t tImmunofluorescence test
 For L. pneumophila serogroup 1 and other 

serogroupsserogroups
 May cross-react among different 

serogroups
 For confirmation of rapid For confirmation of rapid 

microagglutination test result
 F f ld i i tit t ≥ 64 ll t k Four-fold rise in titre to ≥ 64 usually taken 

as positive
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T ti t tTesting strategy
 Acute infection
 Urinary antigen test (L. pneumophila Urinary antigen test (L. pneumophila 

serogroup 1)
 Determine source of infection Determine source of infection
 Sputum culture
 Environmental sample culture
 Typing of culture isolatesyp g o cu tu e so ates

 Retrospective diagnosis
 S l Serology
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