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Fungal serology: Asia 2023
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Exposure pathways (1)
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Exposure pathways (2)
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Wiesner D, Klien B. Curr Opin Microbiol 2017;40:8–13.
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Serology – Definition

• Diagnostic identification of antibodies against a pathogen in serum
• 2013: “Finally, the future of fungal serology is still to be seen. While future 

molecular technologies may supplant serologic methodologies, molecular 
methods for performance directly from patient specimens still need 
standardization. The current complexity of fungal serology testing relegates 
most antibody testing to only larger clinical and reference laboratories”. 
(Lindsay, 2013, Current Fungal Infection Reports). 
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Serology – 1960s
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Serology – 1980s
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Application of antibody tests in the diagnosis of 
pulmonary aspergillosis – 2023
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A. fumigatus-specific IgG antibody assays
• Traditional immunodiffusion/counter-immunoelectrophoresis precipitins less 

sensitive than immunoassays
• In-house immunoassays unstandardized
• Standardized commercial immunoassays

o ImmunoCAP: Cutoffs 27–90 mg/L in different populations 
(cases, controls)

o Newer alternatives (Bio-Rad, Bordier, Virion/Serion)
• Variety of antigens employed

Barton RC, et al. Diagn Microbiol Infect Dis 2008;62:287; Baxter CG, et al. Clin Microbiol Inf 2013;19:E197; Dumollard C, et 
al. J Clin Microbiol 2016;54:1236; Barrera C, et al. Clin Vacc Immunol 2016;23:196; Agarwal R, et al. Mycoses 2017;60:33
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Lateral Flow Devices – do they fulfil the 
criteria for POC Tests?
• Affordable, 
• Sensitive, 
• Specific, 
• User-friendly, 
• Rapid/robust, 
• Equipment-free 
• Deliverable to end users 
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Invasive pulmonary aspergillosis (IPA)

• Detection of Aspergillus IgG distinguished IPA from community acquired bacterial 
pneumonia and health controls

• Conclusion: “Serum Aspergillus IgG antibody detection may have certain value in the 
diagnosis of IPA

Yu Q, et al. BMC Pulmonary Medicine 2020;20:89.
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Talaromycosis

• Endemic in Southeast Asia
• Fatal disease in HIV-infected 

individuals
• Antibody tests: Specific but less 

sensitive than culture
o Immunodiffusion
o Indirect immunofluorescence
o ELISA
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Talaromycosis – Endemic areas

Reports: January 1950 – October 2019
Zhou et al. Emerging Infectious Disease 2020.
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Talaromycosis – Antibody detection (1994–2011)
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Mucormycosis

• No commercially available serological tests
• New direction: monoclonal antibody 2DA6 against purified fucomannan of agents of 

mucormycosis used to develop an antigen lateral flow assay 

Skiada A, et al. J Fungi (Basel) 2020;6:265.
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Histoplasmosis in China – High prevalence areas

Zhou et al. Emerging Infectious Disease 2020.
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Histoplasmosis – Serological evidence of acute infection

CSTE = Council of State and Territorial Epidemiologists
CF = complement fixation
ID = immunodiffusion
CSF = cerebrospinal fluid

Azar MM, et al. J Clin Microbiol 2017;55:1612–1620.
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Histoplasmosis – Serology – Sensitivity

Acute 
pulmonary

Subacute 
pulmonary

Chronic 
pulmonary Meningeal Disseminated

40–80% 78–92% 65–100% 59–89% 
(in CSF) 58–73%

Toscanini M, et al. Appl Microbiol Biotechnol 2021;105:1837–1859.
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Commercially available serology tests – Dimorphics
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Pythiosis
• Pythium insidiosum – pathogenic in mammals – horses/dogs
• Human infections: Primarily in Thailand
• Early diagnosis essential:

o Clinical: Cutaneous and vascular
o Direct microscopy and culture
o Detection of anti-P. insidiosum antibody:

• Immunodiffusion
• ELISA
• Western blotting

o PCR and sequencing
Vascular pythiosis – Thalassemic patient
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New developments: Antibody tests

• Schizophyllum commune – Patients with ABPM/fungal ball
• Rhizopus oryzae – Aspartic protease allergen Rhi o 1
• Pneumocystosis
• Cryptococcosis
• Sporotrichochosis
• Scedosporiosis
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Biomarkers for mold infections

• Galactomannan – pan-fungal: ELISA, LFD, LFA
o Bio-Rad
o Virclia
o Euroimmun
o OLM
o IMMY

• Gliotoxin
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Further reading
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Thank you
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