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β-D-γλυκάνη: η σημασία της ως πανμυκητικός δείκτης 



 
(1,3)-ß-D-glucan 

 
Panfungal marker 

 

Absent in zygomycetes and most cryptococci 



Πανμυκητικός δείκτης 

http://images.google.es/imgres?imgurl=www.alphabvt.com/images/aspergillus-flavus.jpg&imgrefurl=http://www.alphabvt.com/html/deutsch/myco.php&h=222&w=250&sz=14&tbnid=GLD-JENVOxMJ:&tbnh=94&tbnw=105&prev=/images?q=Aspergillus&hl=es&lr=&ie=UTF-8&oe=UTF-8
http://academics.hamilton.edu/biology/kbart/image/candida.jpg
http://images.google.es/imgres?imgurl=www.scithai.com/web/db/picture/rad0DF4E.jpg&imgrefurl=http://www.scithai.com/cont_detail_n.asp?conid=637&h=653&w=430&sz=62&tbnid=-X11_hxP_9YJ:&tbnh=135&tbnw=89&prev=/images?q=Scedosporium&hl=es&lr=&ie=UTF-8&oe=UTF-8
http://www.doctorfungus.org/thefungi/img/pae1_l.jpg


1,3 β-D glucan (BDG) assay 

• Based on the detection of the polysaccharide (1,3)-ß-D-glucan. 
• Component of the cell wall of many pathogenic fungi, except for Mucorales and 

most strains of Cryptococcus. 

colourless yellow 

Limulus 
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Recent Data on Optimized Thresholds  

A recent prospective comparison of Fungitell and Wako resulted in: 
• Proposal of optimized thresholds (higher and lower than the manufacturer’s 

recommendations, respectively) 
• 120 pg/mL (Fungitell) and 4 pg/mL (Wako). 

 
• Sensitivity and specificity were 82% and 95% for both Fungitell and Wako. 
• The study was performed in 171 patients, mainly with HM (62%), who had 

experienced 175 episodes of suspected IFD, with the final diagnosis of 23 
infections due to BDG-producing fungi (including 12 cases of PJP). 
 

Med. Mycol. 2021, 59, 882–889 



Recent Data on Optimized Thresholds  
 
In a recent retrospective analysis of serum samples from pts with and 

without PJP based on clinical and radiological characteristics and PCR in 
BAL, the performance of Fungitell and Wako assays was compared.  

• At the manufacturer’s recommended cut-offs (80 pg/mL and 11 pg/mL, 
respectively), the Wako assay was found significantly more specific (0.98 
vs. 0.87) and the Fungitell assay more sensitive (0.78 vs. 0.85), with similar 
overall performance.  

• At a cut-off of 3.616 pg/mL, the Wako assay had similar sensitivity to the 
Fungitell assay (0.88 at a cut-off of ≥60 pg/mL), but its specificity was 
significantly higher (0.89 vs. 0.82). 
 

J. Clin. Microbiol. 2019, 57, e00322-19 



Recent Data on Optimized Thresholds -Conclusions 

 
A higher cut-off for the Fungitell and lower for the Wako assay might 

result in improved overall performance in patients with HM.  
However, reducing the sensitivity of Fungitell, which is the advantage 

of this assay, might be counterproductive in the haematology setting, 
especially in the diagnosis of IPA or pre-emptive antifungal therapy for 
febrile neutropenia, when sensitivity is crucial. 
In these cases, lower specificity of standard cut-offs might be 

preferable, and repeated sampling might rule out false positive results. 



False Positive Results of BDG Assay 



False Positive Results of BDG Assay 



False Negative Results of BDG Assay 



Screening and diagnostic testing 

In patients with haematological malignancies 
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BDG in haematology patients  

• In the haematology setting, NPV is insufficient to exclude diagnosis of IFD.  
• Sensitivity for IFD seems lower than in other populations. 
 because of the type of IFD (lower sensitivity in case of aspergillosis compared to 

candidiasis and pneumocystosis) or the use of prophylaxis. 
 

• Specificity of the test can be improved: 
 by using two consecutive positive assays 
 and avoiding testing in the case of the concomitant presence of factors 

associated with false positive results. 

 J. Fungi 2021, 7, 1046 



Meta-analysis performed for the European Conference on 
Infections in Leukemia (ECIL) and published in 2012  

For the diagnosis of proven or probable IFD, 
Positive test sensitivity and specificity were 70% and 91%, respectively,  

while for two consecutive positive tests, they were 50% and 99% respectively. 



 
 

Earlier diagnosis if  
more than one marker is used 

With combination of fungal biomarkers 





BDG in Samples Other Than Serum 

• Performance in cerebrospinal fluid (CSF) is particularly interesting.  
• A systematic review of BDG in CSF included 14 studies and various fungi such as 

Candida, Aspergillus, Exserohilum, and Histoplasma. 
• For Histoplasma meningitis, BDG was found to have 53% sensitivity and 87% specificity, 

while for Exserohilum rostratum it was 100% and 98%, respectively, for the cut-off of 
138 pg/mL. 

• Although most cryptococci are thought to not contain BDG, in an HIV-positive cohort 
with cryptococcal meningitis, CSF BDG sensitivity was 89% and specificity 85%. 

• On the contrary, the detection of BDG in BAL has been repeatedly found to have very 
poor specificity and is therefore of little use.  

• Its potential to be used to rule out aspergillosis, which has been proposed for the ICU 
setting, should be confirmed in other studies. 

Open Forum Infect. Dis. 2014, 1, ofu105 
J. Crit. Care 2018, 47, 198–203 



• Poor performance of BDG test in paediatrics, unless using a cut-off much higher than the 80 pg/mL, 
indicated as a threshold for a positive test. 

• Discouraged for prospective monitoring or diagnostic use in paediatric patients at high risk of invasive 
fungal disease in the most recent guideline on management of IFD in children receiving chemotherapy 
or SCT (grade D recommendation, level of evidence II). 

• Recently, BDG has been proposed in combination with GM and Aspergillus PCR for the diagnosis of 
invasive aspergillosis in paediatric patients.  

• The performance of the test was improved using a higher cut-off (>300 pg/mL) and using the test only 
after the acute post-transplant phase, where a high proportion of false positive results were observed. 
 

BDG in Children with Haematological Malignancies Undergoing 
Antineoplastic Chemotherapy or Stem Cell Transplantation 

Lancet Oncol. 2021, 22, e254–e269. 
J. Fungi 2021, 7, 238. 



BDG for Monitoring of Response in Invasive Fungal Diseases 

• Limited data on the kinetics of BDG decline in the case of IFDs. 
 
• Might be correlated with the clinical outcome. 

 



In the guidelines of the Third European Conference on Infections in Leukemia 
 (ECIL-3), 

  
The use of BDG was given a B-II grading of recommendation 

for the diagnosis of IFD (moderate evidence for use). 

Serum BDG in the Diagnostic Criteria of Invasive Fungal Diseases 

Clin. Infect. Dis 2012, 54, 633–643. 



 
ESCMID guidelines recommend, with grade C II, the use of serum BDG 
 to diagnose IFD and to diagnose and screen for IA in adults with HM 

and after stem cell transplant 

Serum BDG in the Diagnostic Criteria of Invasive Fungal Diseases 

Clin. Microbiol. Infect. 2018, 24 (Suppl. S1), e1–e38. 



Serum BDG in the Diagnostic Criteria of Invasive Fungal Diseases 

• BDG was included in the 1st revision in 2008 of EORTC/MSG criteria for the diagnosis of 
IFD in the immunocompromised as a mycological criterion for the diagnosis of any 
probable invasive fungal disease other than cryptococcosis and mucormycosis. 

• In the 2nd revision of the EORTC/MSG diagnostic criteria in 2019, serum BDG (two 
consecutive samples above 80 pg/mL for Fungitell assay) is considered as a mycological 
criterion only of probable invasive candidiasis or probable pneumocystosis, but not 
among the criteria for the diagnosis of invasive aspergillosis or other invasive mould 
infections. 

• This is the first time that these criteria include also pneumocystis, and in 
case of this IFD, both positive serum BDG and molecular detection of 
Pneumocystis-DNA in BAL are considered as criteria of probable infection, 
while microscopic detection is required for the diagnosis of proven PJP. 

Clin. Infect. Dis. 2020, 71, 1367–1376. 
Clin. Infect. Dis. 2021, 72, S114–S120. 



Strengths and Limitations of BDG Assay 

Strengths 
• Almost panfungal assay 

• Rapid turnaround time (approx. 1 h) 

• Several assays available, including a single sample format 
 

• Used both for screening and targeted testing 

• In haematological patients, high specificity of two consecutive positive tests 

• More sensitive than blood cultures for deep-seated candidiasis 

• High sensitivity for PJP 

• The only non-invasive test to support the diagnosis of PJP, especially in 
situations where critical illness precludes invasive diagnostic procedures such as 
BAL 

• Possibility of use in other sterile fluids such as cerebrospinal fluid for fungal 
central nervous system infections 

Limitations 
• Not applicable to Mucorales, Blastomyces, and most cryptococci 

• Batch testing required with most assays 

• Not specific for any fungus and thus needs to be used in combination with other 
diagnostic methods for identification of species (GM, PCR, radiology, etc.) 

• Cut-off provided by manufacturers might need optimizing for better performance 

• The need to use glucan-free laboratory materials 

• Possibility of false positive results 

• Lower sensitivity in patients with haematologic malignancies and IFD compared to 
other patient groups 
 

• Of limited use in paediatric population 
• In case of invasive candidiasis, lower sensitivity in case of certain species, such as C. 

parapsilosis or C. auris 

• Not applicable for use in BAL due to high rate of false positive results 
• Unpredictable rate of decline, unsuitable for rapid evaluation of treatment response  
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