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(1-3)-β-D-glucan assay 
Å Rapid 

Å Well established – over 20 years of use 

Å Standardised 

Å Fungitell™ 2004 FDA approved and CE marking 

Obayashi T et al. CID 2008;46:1864–70. 

Pruller F et al. Med Mycol. 2014;52:455-61. 



Panfungal assay 

•Aspergillus 

•Candida 

•Pneumocystis jiroveci 

•Fusarium 

•Trichosporon / Blastoschisomyces 

•Saccharomyces cerevisiae 

•Acremonium 

•Histoplasma capsulatum 

•Alternaria 

•Cladosporium 

•Exherohilum rostratum 

•Penicillium 

Positive 

•Cryptococcus Usually negative 

• Mucorales Negative 

1. Obayashi T et al. Lancet 1995;345:17–20.  
2. Odabasi Z et al. Med Mycol 2006;44:267–272. 



Performance of serum (1-3)-β-D-glucan  
in meta-analyses 

Author No. 
studies  

No. 
patients 

Type of IFI Sensitivity, % 
(95%CI) 

Specificity, % 
(95%CI) 

Karageorgopoulos 
et al. CID 2011 1 

16 2979 Any proven or 
probable IFI 

77 (67–84) 85 (80–90)  

Lu et al. Intern 
Med 2011 2 

13 1708 IA, IC 76 (67–83) 85 (73–92) 

Onishi et al.  
JCM 2012 3 

36 5453 IA, IC 

PJP  

80 (77–82) 

96 (92–98) 

82 (81–83) 

84 (83–86) 

Karageorgopoulos 
et al. CMI 2012 4 

14 
 

2800 PJP 95 (91–97) 86 (82–90) 

1. Karageorgopoulos DE, et al. Clin Infect Dis 2011;52(6):750–70.  
2. Lu Y, et al. Intern Med 2011;50(22):2783–91.  
3. Onishi A, et al. J Clin Microbiol 2012;50(1):7–15.  
4. Karageorgopoulos DE, et al. Clin Microbiol Infect 2013;19(1):39–49.  

IA: invasive aspergillosis, IC: invasive candidiasis,  
IFI: invasive fungal infection, PJP: Pneumocystis jirovecii pneumonia  

76–96% 82–86% Å Both haematology & ICU 
Å +++ Pneumocystosis 



Performance of serum (1-3)-β-D-glucan in 
haematology patients 

Lamoth F, et al. Clin Infect Dis 2012; 54: 633–43 

Å Only haematology patients and almost real life setting (cohort studies) 



Sensitivity 

Lamoth F, et al. Clin Infect Dis 2012; 54: 633–43 

50–70% 

Å Criterion A, 1 positive result 
Å Criterion B, 2 consecutive positive results 



Sensitivity 

Lamoth F, et al. Clin Infect Dis 2012; 54: 633–43 

Kami et al.       SENS 63%  
Kawazu et al.  SENS 55% 



Conflicting results on BDG 
sensitivity for IA 

Sulahian A, et al. J Clin Microbiol. 2014; 52:2328-33  

Å 105 cases of proven or probable IA in haematology patients 

Å 69 patients diagnosed with IA by means other than antigen 

detection (i.e. microscopy or culture)  

Å (1-3)-β-D-glucan sensitivity 81% vs. galactomannan sensitivity 49% 

Å 35% were (1-3)-β-D-glucan positive and galactomannan negative 

 

 

 

 

 



Specificity 

Lamoth F, et al. Clin Infect Dis 2012; 54: 633–43 

91–98% 

Å Criterion A, 1 positive result 
Å Criterion B, 2 consecutive positive results 



Specificity 

Lamoth F, et al. Clin Infect Dis 2012; 54: 633–43 

Kami et al.       SPEC 76-94%  
Kawazu et al.  SPEC 98-99% 



Aspecific? Too broad range of pathogens detected? 
Not for a clinician 

 

1. Onishi A, et al. J Clin Microbiol 2012;50(1):7–15. 2. Karageorgopoulos DE, et al. Clin Microbiol Infect 2013;19(1):39–49.  

Excellent performance in pneumocystosis (sensitivity 95ς96%), usually high level index (>523 pg/ml)  

(1-3)-β-D-glucan for the diagnosis of IA in 
haematology patients 



Recommended by international 
guidelines 

 

 

Å Included as a mycological criterion in 2008 revised EORTC/MSG diagnostic 
criteria of invasive fungal diseases other than cryptococcosis and 
zygomycoses1 

 

Å ECIL-3 guidelines: B-II grading of recommendation for the diagnosis of 
invasive fungal diseases (moderate evidence for use)2 

 

1. De Pauw B, et al. Clin Infect Dis. 2008;46:1813–21.  
2. Marchetti O, et al. Bone Marrow Transplant 2012; 47:846–854.  



(1-3)-β-D-glucan for the diagnosis of invasive 
aspergillosis in haematology patients  receiving 

antifungal prophylaxis 

 

 

Å Fluconazole/Itraconazole: no effect on the diagnostic performance of BDG 
if results are correctly interpreted in the context of the clinical picture and 
host factors 

 

Å Mold-active prophylaxis: probably not to be used as a screening measure 
(low prevalence of the disease) but only for targeted diagnosis 



Fear of false–positives? 
– not with two consecutive samples 

Reported initially 1ς9 

Å Numerous potential causes of  

false–positive results 

 

Å Non-glucan-free material  

(cross-contamination) 

Å Haemodialysis with cellulose 

membranes 

Å Albumin 

Å Immunoglobulin 

Å Gauzes used in surgery 

Å Bloodstream infections 

 

 

 

 

At present 10ς13 

Å Glucan-free laboratory material 

Å High specificity in haemodialysis 

patients 

Å Low rates of false positivity in 

bacteraemia: 2–6% 

 

 

Å Meta-analysis of 6 cohort studies 

performed in 1771 haematology 

patients: 

Å Two consecutive positive results  

Å Specificity 99% (95%CI: 97ς99.5) 

 
 

 

 

 

 

 

 

 

1. Miyazaki T, et al. J Clin Lab Anal. 1995;9(5):334-9; 2. Yoshioka T, et al. Jpn J Surg. 1989 Jan;19(1):38-41; 3. Usami M, et al. Transfusion. 2002;42(9):1189–95; 
4. Ohata  A, et al. Artif Organs. 2003;27(8):728–35. 5. Ogawa M, et al. Int J Hematol 2004;80(1):97–8. 6. Kimura Y, et al.  Surg Today 1995;25(9):790–4. 7. 
Mennink-Kersten MA,  et al. Clin Infect Dis 2008;46(12):1930–1. 8. Pickering JW, et al. Clin Microbiol 2005;43(12):5957-62; 9. Odabasi Z, et al. Clin Infect Dis 
2004;39(2):199–205. 10. Metan G, et al. Rev Iberoam Micol 2012; 29(3): 169-71; 11. Furfaro E, et al. Clin Vaccine Immunol 2014;21(9):1357–9. 12. Lamoth F, et 
al. Clin Infect Dis 2012;54:633–643; 13 Prattes J, et al. J Infect. 2017; 74:72-80 



Conclusions  

 

 

- The use of '0+2(-β-D-glucan for the diagnosis of IA in haematology patients 
remains secondary to GM 

 

- However, it might offer an additional advantage in this population, in which 
other IFD might occur (candidiasis, pneumocystosis, scedosporiasis, 
fusariosis, etc.) 

 

- The key strategy for BDG use is based on careful interpretation of results in 
consideration of the clinical picture  

 

- The problem of false positive results seems currently less important than 
previously feared 
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