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Introduction    

• Antibodies = secreted immunoglobulins 

 

• Humoral, adaptive immune system 

 

 

 

• Isotypes: IgA, IgD, IgE, IgG and IgM 

 

 

• Minor role in antifungal immunity… 

 

 

 

• … but potential in diagnosing fungal disease?! 

 

 



Precipitins 
• Passive double diffusion (Ouchterlony) 

All antibodies precipitate 

 

 

 

 

 

 

 

 

-  Qualitative, time consuming (5d), labour intensive, human interpretation 

+ no complex/expensive equipment needed 

• Counter immunoelectrophoresis 
 

 

 

 

 
 

 

 

 



Specific IgG - immunoassay 
• Radioimmunoassay RIA  

 1975 Enzyme linked immunosorbent assay ELISA 
Anti-human antibodies 

Colour change-optical density 

 

- Specificity low, sensitivity high, cost 

+ quantitative, comparisons 

 

• Automated systems 

 Fluorenzyme Immunoassay FEIA: ImmunoCAP  

(Phadia, Uppsala Sweden) 
+ Absolute concentrations, reproducibility 

 

 

 

 



ImmunoCAP   

                                 



Specific IgG 

Frequency 1x/w 

Time +- 3h 

Sample Serum/plasma  

Procedure FEIA 

Machine ImmunoCAP 250 

No accreditation 

Units Mg/L 

Cut-off Determined by lab 
Range 2-200 mg/L 

Cost 16 € 

Refund Non-ZIV/INAMI 

Specific IgG - ImmunoCAP 



Specific IgG: meaning? 

• Immunocompetent 

 

• Exposure versus infection/disease 

 

• Healthy persons  
• cfr pigeon breeders disease 

 

• Cut-offs: what is significant? 
• Based on levels of healthy volunteers 

• ! Importance of underlying condition 

 

 

 

 



Van Hoeyveld E, Dupont L, Bossuyt X. Clin Chem 2006, 52:1785-93 



Specific IgG in diagnosing fungal disease 

Aspergillus fumigatus related disease 



Specific IgG in aspergillosis 

Page ID, Richardson M, Denning DW. Medical Mycology 2015; 53: 417-39. 
 



Specific IgG in invasive aspergillosis? 

 

 

 

 



Specific IgG in aspergillosis 

Page ID, Richardson M, Denning DW. Medical Mycology 2015; 53: 417-39. 
 



Specific IgG in aspergillosis 

Page ID, Richardson M, Denning DW. Medical Mycology 2015; 53: 417-39. 
 



Novel immunologic classification of aspergillosis in adult cystic fibrosis 

non-
diseased 

sensitized ABPA Aspergillus 
bronchitis 

RT-PCR sputum + or - + or - + + 

GM sputum - - + + 

AsFu IgG - - + + 

AsFu IgE - + + - 

Baxter CG et al. J Allergy Clin Immunol. 2013; 132: 560-566  



Specific IgG in aspergillosis 

 

 

 

 

 

 

 

• Monitor treatment response 

 Falling Aspergillus-specific IgG  
• in acute invasive = poor prognosis 

• In CPA = good response 

 

 

Page ID, Richardson M, Denning DW. 
Medical Mycology 2015; 53: 417-39. 
 



Specific IgG in diagnosing fungal disease 

Hypersensitivity pneumonitis 



Specific IgG in hypersensitivity pneumonitis 

• HP = extrinsic allergic alveolitis (EAA) 
• Inhalation of antigen to which previously sensitized  

• Dyspnea and cough  

• Acute – subacute – chronic 

 

 

 

 

 

 

• Agricultural dusts, bioaerosols, microorganisms and chemicals 

 occupational and home exposure 
 

 

 

 

 



Farmer’s lung 
Suberosis/corkworker’s lung 

Wood pulp/dust lung 

Ventilator/humidifier lung 

Salami lung 

Indoor air contamination 

Fungal related HP 



Specific IgG in hypersensitivity pneumonitis 

Diagnostic criteria: not validated, accurancy not 
known… 

 

• History, physical findings, pulmonary function 

• Radiology 

• Exposure 

• BAL, biopsy 

• “Precipitins” to that antigen 

 

Lacasse Y et al. Am J Respir Crit Care Med 2003; 168:952-958 



Lacasse Y et al. Am J Respir Crit Care Med 2003; 168:952-958 



Specific IgG in hypersensitivity pneumonitis 

• False + / false – 

 

• Suggestive NOT diagnostic 

• Acute > subacute > chronic 

 

• Importance of history and exposure 

 

• Monitoring of antigen-avoidance 



Conclusion specific IgG 
• Precipitins vs specific IgG 

 

• Precipitins not in UZLeuven since 2006  FEIA, ImmunoCAP 

 

• Measure of exposure 
• CAVE cut-offs, underlying condition 

 

• Use: 
• Aspergillosis: sub-acute and chronic, bronchitis, ABPA, monitoring of 

treatment 

 

• HP: not diagnostic, false+/-, limited test panel, but can be helpfull...  

 

• NOT: superficial infection,  invasive aspergillosis, asthma,… 
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Specific IgE 

• Parasitic and allergic diseases 

 

• Production of allergen-specific IgE 



Specific IgE – in vivo 
• Skin prick tests (SPT) 

- skin problems, <12 mths, severe reactions, influence of therapy, not 
quantitative 

+ fast (20’) , low cost 

 

Sensitivity and specificity?  Highly dependent on allergens used! 

 

 



Specific IgE - in vitro 

• RAST = radioallergosorbent test  ELISA 

 

• Automated fluoroenzyme immunoassay: ImmunoCAP 
• Developed in 1989  

• cfr IgG 

• FDA approval 2004 

• >90% sensitive and specific with allergens of common grasses, trees, 
dustmites and cat 

LESS with mold antigens  ! dependent on allergens 

 

 

 

 



Specific IgE: SPT or ImmunoCAP? 

 

 

 

 

 

 

 

 

 

 

Concordance overall 77%, only 14-56% for individual fungi 

 

Use of both SPT en FEIA 

 



Specific IgE - ImmunoCAP 
Specific IgG Specific IgE 

Frequency 1x/w 1x/d 

Time +- 3h +- 3h  

Sample Serum/plasma  Serum/plasma  

Procedure FEIA FEIA 

Machine ImmunoCAP 250 ImmunoCAP 1000 

No accreditation Accreditation 

Units Mg/L kUA/L 

Cut-off Determined by lab 
Range 2-200 mg/L 

Determined by machine 
Range 0.1-100 kUA/L 

Cost 16 € 8 € 

Refund Non-ZIV/INAMI ZIV/INAMI: 6  



Specific IgE – Meaning? 
• Sensitization ≠ allergy 

IgE-mediated allergy = 

1. History  

2. Specific IgE 

3. Exposure resulting in symptoms 

 

• Fungal sensitization 3-10% of the population? 

 

  

 

 

• Sensitization to AsFu and lung function in asthma, cystic 
fibrosis and COPD... Pashley CH. Mycopathologia 2014; 178: 457-63. 

 

 

 



Specific IgE in diagnosing 
fungal disease 



? 

http://www.allergen.org/ 



Specific IgE in diagnosing fungal disease 
• Allergic rhinitis  

• Not required but can be helpful 

 

 

 

 

 

• Allergic fungal rhinosinusitis 
• Localized allergic reaction to noninvasive fungal growth in areas of 

compromised mucus drainage 

• Specific IgE is a diagnostic criterium 

• Bipolaris, alternaria, cladosporium, curvularia, aspergillus, exserohilum, 
Dreschslera species... 

 

 

 

 

 

 

 



Specific IgE in diagnosing fungal disease 
• Asthma 

• Development, persistence and severity 

• Severe asthma with fungal sensitisation SAFS 

75% sensitized in subgroup of severe asthma 

• Associated with worse lung function and disease 

 

 

 

• Therapeutic implication? 

Conflicting results in clinical trials 

 

 

Fairs A et al. Am J Respir Crit Care Med. 
2010; 182:1362-1368, 



Specific IgE in diagnosing fungal disease 

• Allergic bronchopulmonary aspergillosis/mycosis 

ABPA/ABPM 
• Complication of fungal colonisation in asthma and cystic fibrosis 

 

• Obligatory criteria (2/2) 
• Aspergillus skin test positive or elevated IgE levels against A. Fumigatus 

• Elevated total IgE levels (>1000 IU·mL−1) 

• Other criteria (≥2/3)  
• Precipitating or IgG antibodies against A. Fumigatus 

• Radiographic pulmonary opacities  

• Total eosinophil count >500 cells·μL−1 in steroid naïve patients 

 

• Atopic dermatitis 
• Malassezia sympodalis, Saccharomyces cerevisiae 

• Specific IgE not recommended, but may be helpful 

 

 



Conclusions Specific IgE 

• RAST = anachronism  2004 FEIA, ImmunoCAP in UZLeuven 

 

• Don’t forget SPT 

 

• Sensitization ≠ allergy 

 

• Limited test panel 
 

• Use 
• Allergic fungal rhinosinusitis 

• Asthma 

• ABPA/ABPM 

 

 



• Fungal antigens/allergens 

 Lack of standardization 
• Crude extract 

• Extraction from cultures vs commercial available 

 

• Instability 

 

• Difference between strains, within strains, growth conditions, batch to 
batch variation, growth cycle  

 

• Cross-reactions 

 

• Recombinant antigens – pure extract 

• Produced in a microbial strain carrying a cloned cDNA  

• High specificity, but not as sensitive as total fungal extracts 

 

General remarks 



General remarks 

• IgA en IgM? 
• Limited diagnostic value, poor specificity (for CPA), no published data  

 

• Why use of Ab?  

Low sensitivity of culture 

 

Easier to detect than finding organism directly 

Produced in large quantities and found in body fluids  
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