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• Pathogen identification to 
species-complex level 
 

• Antifungal susceptibility 
test 



Galactomannan: 

 

• component of the fungal cell wall 

• carbohydrate molecule  

(mannose backbone and a variable number of galactofuran side chains) 

• exoantigen of Aspergillus  

• Can be detected in serum, BAL or CSF  
 

 

Invasive Aspergillosis 



GM is released by 
growing Aspergillus 

hyphae 

Galactomannan antigen: 

 

• early marker for invasive aspergillosis 

• can be detected before clinical or radiologic features of disease appear 

• used for monitoring immunosuppressed patients 
 

Galactomannan 



Sandwich ELISA assay 

ELISA-based method 
high sensitivity and specificity (0.5 ng/ml)  

enzyme immunoassay that detects fungal antigens (galactomannan) 

Galactomannan 



Galactomannan antigen 
Cut-off for positivity 

Test result as GM index = sample OD/cut-off OD 

• Index ≥ 0.5  in two consecutive samples (Biorad) 
 
• Index ≥ 1  (Verwey 1998, Maertens 2001; Sulahian 2001; Ascioglu 2002) 

 
• Index ≥ 0.7  sensitivity +24% vs Biorad (Herbrecht 2002) 

 
 

• Punctual testing in case of clinical suspicion of IA 
 

• Regular screening twice-weekly of serum samples of 
high-risk patients is recommended to increase the 
sensitivity and early positivity of the test 



 
FALSE POSITIVE    FALSE NEGATIVE 

Degree of angio-invasion and 
dissemination  

Galactomannan 

Antigenic cross reactivity with 
other fungi: 
Penicillium  
Fusarium 
Acremonium 
Alternaria 
Paecilomyces 
Cladosporium 
Histoplasma 

 
Administration fermentation 
products of Penicillium: 
 
piperacillin-tazobactam  
amoxicillin or amoxicillin-clavulate 



Neutropenia can affect the diagnostic 
yeld of the GM test on serum 

GM negative results in non-neutropenic patients  BAL ANALYSIS  

Invasive Aspergillosis and 
GALACTOMANNAN 

 
 
 
 
 

Limited angio-invasion in patients 
with better immune defenses 
compared to those with 
neutropenia  



Invasive Aspergillosis 

Population Intention Intervention SoR QoE Reference Comment 

Prolonged 
neutropenic patients 
and allogeneic stem 
cell transplantation 
recipients not on 
mold-active 
prophylaxis 

To exclude invasive 
aspergillosis – 
screening 
 
 
  

Galactomannan in 
blood 
 
 
 
 
  
 
 
 
 
Draw samples every 
3-4 days 

A 
 
 
 
 
 
  
 
 
 
 

C 

I 
 
 
 
 
 
  
 
 
 
 

III 

Morrissey, The Lancet, 
2013 
Springer, JCM, 2013 
Leeflang, The Cochrane 
Library, 2008 
Maertens, CID, 2007 
Maertens, JID, 2002 
Maertens, Blood, 2001 

Highest test accuracy 
requiring 2 consecutive 
samples with an OD 
index ≥0.5 
Prospective monitoring 
should be combined 
with HRCT and clinical 
evaluation. 

Solid organ 
recipients 

To diagnose 
invasive 
aspergillosis 
 

Galactomannan in 
blood 
 

C II Tabarski P, Exp Clin 
Transplant, 2012 
Husain S, Am J 
Transplant, 2004 
Pfeiffer, CID, 2006 
 

Low sensitivity, 
good specificity. 
Most data for 
lungTx (few other 
SOT patients with 
IA included) 

Patients with a 
hematological 
malignancy 
•Neutropenic patients 
 
•Non-Neutropenic 
patients 

To diagnose invasive 
aspergillosis 

Galactomannan in 
blood 

 
 

A 
 
 

B 

 
 

II 
 
 

II 

Leeflang, The Cochrane 
Library, 2008 
Pfeiffer, CID, 2006 
 
 
Cordonnier, CMI, 2008 
Maertens, CID, 2010 
 

 
Significant lower 
sensitivity in non-
neutropenic patients 
 
As diagnostic assay  two 
samples are minimum 

 
 

 
 



A GM index value ≥0,8 in BAL fluid enhances the 
identification of Aspergillus species in critically ill 
patients with COPD. 

Invasive Aspergillosis 



Invasive Aspergillosis 

A GM index value ≥1.0 in BAL fluid enhances 
the identification of Aspergillus species as a 
cause of pulmonary disease in hematologic 
patients. 

CID 2009 





Galactomannan serum assay 

• high-risk patients: regular screening twice-weekly 
 

• In the non-neutropenic critically ill patients,  

 BAL may perform better than serum 

 

Galactomannan 

Index ≥ 0.8   
+ sensitivity 

Galactomannan BAL assay 



GM in CSF has a high diagnostic performance for diagnosing CA 
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immuno-chromatographic test 

Lateral-flow Technology for IPA diagnosis 

TEST LINE  
 
 
 
 
 
 
 
 
 
 
 

The antibody binds to an Aspergillus extracellular glycoprotein antigen that is 
secreted during active growth of the fungus only 

LFA 



Pros Cons 

Higly specific Not 
quantitative 

Simple and quick 
(15-30 min) 

BAL and SERUM 

LFA 



SERUM 
 
 
 
 
 
 
 
 
BAL 





LFA 
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(1,3)β-D glucan 



 The highest specificity (97%) was observed for combined 
positivity of at least one BDG and at least one GM. 

lower 180- day survival in patients with IA 
and a positive vs negative BDG. 



GM or BDG testing should be targeted on the right population and right situation to 
offer the optimal benefit in IA diagnosis and management  
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 EAPCRI Aspergillus PCR standardization process 

• The extraction procedure appears to be the 
rate-limiting step 
 

• Relatively large blood volumes (≥3 ml) are 
required 
 

• Fungal lysis through bead beating 
 

• DNA should be eluted in volumes of <100 μl 
 

• Internal control  
 

• All PCR testing should be performed at least in 
duplicate 



 
Several commercial assays: 

 
• Pathonostics Aspergenius 

 
• Roche Septifast 

 
• Myconostica MycAssay 

 
• Adamtech Mycogenie 

 
• Renishaw Fungiplex 

PCR  

FALSE POSITIVES FALSE NEGATIVE 

Contamination Limited circulating 
biomarker 

Colonization/exposure AFT 

Similar Cq values for true 
and false positives 

DIRECT DETECTION OF AZOLE RESISTANCE 
cyp51 MUTATIONS 



 EAPCRI Aspergillus PCR standardization process 

• The extraction procedure appears to be the 
rate-limiting step 
 

• Relatively large blood volumes (≥3 ml) are 
required 
 

• Fungal lysis through bead beating 
 

• DNA should be eluted in volumes of <100 μl 
 

• Internal control  
 

• All PCR testing should be performed at least in 
duplicate 



Duplicates were more 
consistently both positive 
when the Cq was below 38 

Adding a PCR test for every GM 
positive sample could improve 
the diagnosis? 



• Fungal DNA and GM titers are positively correlated 
 

• DNA poorer marker for following the efficacy of the therapy 
compared to GM  
 

• PCR performed when GM is already positive can improve the specificity of the GM result 

• PCR-positive result once GM is already 
positive is associated with a poorer 
prognosis 



Next generation sequencing 

• Full resistance profiling 
 

• Outbreaks control 
 

• Novel drug targets 
 

• Novel biomarkers 





Thanks for your 
attention  


