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Invasive candidiasis (IC) plays an important role as severe infection, constantly rising within 
hospital wards with intensive and medical-surgical regimen. Diagnosis and treatment are 
difficult because of the absence of pathognomonic symptoms and due to a low sensitive and 
time-consuming gold standard (blood culture).  
 
In order to overcome this and to avoid unnecessary and costly empirical antifungal therapies, 
non-culture-based microbiological assays are proposed as novel early markers of IC.  
 
In these studies, the detection of (1 → 3)-β-d-glucan (BDG) and antibodies against Candida (C. 
albicans germ tube antibodies, CAGTA) are analysed as single tests and in association.  
 
Lo Cascio, G. et al. evaluate whether the association of BDG and CAGTA can lead to an earlier 
and more specific diagnosis of IC in medicine and surgery wards patients and therefore a timely 
targeted therapy can be initiated. 
 
The performance of the single tests BG and CAGTA in comparison to their combination and the 
gold standard (blood culture) showed an improvement in IC diagnosis, with a PPV of 65% and a 
NPV of 100% when BG and CAGTA are combined.  
 
Marchi, E. et al. also showed an increase in sensitivity and NPV when the two markers were 
associated (93% and 91%, respectively). The accuracy of the individual assays augmented up to 
84%, when used in association. Moreover, the specificity of the association of the two markers 
(75%) was lower than that of CAGTA (89%) and higher than that of BDG (70%) taken alone.  
 
Both publications agree that INVASIVE CANDIDIASIS (CAGTA) VIRCLIA® IgG MONOTEST in 
combination with BDG considerably improves the IC diagnostics showing an enhanced NPV that 
may help to optimize the therapeutic strategies of antifungal management. 
 
 



O0267 Value of beta-D-glucan and CAGTA biomarkers in diagnosing invasive 
candidiasis among medical and surgical patients

Giuliana Lo Cascio*1, Laura Naso1, Annarita Sorrentino1, Laura Maccacaro1, Eleonora 
Cover1, Eleonora Bombieri1, Giuseppe Cornaglia1

1Unit of Microbiology and Virology, Dept Pathology and diagnostics, Verona, Italy

Background: Invasive Candidiasis (IC) is the most common Invasive Fungal Infection (IFI) among 
non-neutropenic patients and diagnosis is based on blood cultures, which sensitivity never exceeds 
70%. For these reasons, attempts have been made to identify several biomarkers for early diagnosis. 
Use of two biomarkers (1-3) -β-D-Glucan (BDG) and CAGTA (Candida albicans Germ-Tube Antibody) 
was found useful among ICU patients. The aim of our retrospective study was to evaluate whether the 
association of BDG and CAGTA and lead to an earlier and more specific diagnosis of IC in medicine 
and surgery wards patients and therefore initiate a timely targeted therapy. 

Materials/methods: We enrolled patients hospitalized in Departments of Medicine, Geriatric and 

Surgery from the Verona University Hospital. BDG test on serum for suspected IFI were performed 

and then CAGTA in CLIA using the ThunderBolt® instrument (Vircell microbiologists- Granada Spain) 

along with the Kit  INVASIVE CANDIDIASIS (CAGTA) VIRCLIA® IgG MONOTEST. Results of blood 

culture performed in the same day (+/- 2 dd) of serum sample was also evaluated. 

PPV, NPV, Sensitivity, and Specificity of the single tests and the association of BG and CAGTA were 

evaluated.

Results: 257 serum samples of 222 patients were examined: 100 with positive blood cultures for 

Candida and 157 with negative blood cultures. Isolated Candida species were: C.albicans, 

C.parapsilosis, C.tropicalis, C.glabrata e C.lusitaniae; among these, 153 were positive to CAGTA and 

169 to BDG, 104 was negative to CAGTA and 88 to BDG. PPV was 61%, NPV was 96%, Sensitivity 

and Specificity was 96% and59% respectively (Tab.1).

Conclusions: The use of the two associated BDG and CAGTA biomarkers leads to an improvement 

in IC diagnosis, with an increase in PPV. Therefore CAGTA could be used as a second level test. In 

addition, Candida albicans germ tube antibodies, CAGTA, was also positive during positive blood 

cultures caused by the C.albicans, C.parapsilosis, C.tropicalis, C.glabrata e C.lusitaniae, which 

increases its utility in a wide range of candidiasis.

Sensibility Specificity PPV NPV



CAGTA and 
BDG/BC

96% 59% 61% 96%

CAGTA or 
BDG/BC

97% 54% 57% 96%

CAGTA/BC 94% 62% 61% 94%

BDG/BC 94% 54% 57% 93%

Tab.1
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Background: Invasive candidiasis (IC) plays an important role as severe infection, constantly  rising  
within hospital wards with intensive and medical-surgical regimen. Diagnosis and treatment are difficult 
because of the absence of pathognomonic signs and symptoms; moreover, microbiological culture-
based analysis (gold standard) suffers of low sensitivity and timing of reporting. All this leads to 
unnecessary, costly, empirical antifungal therapies, burdened by the onset of resistance and side 
effects. Therefore, non-culture-based microbiological assays have been proposed as novel early 
markers of IC, such as  (1 → 3)-β-d-glucan (BDG) and antibodies against Candida (C. albicans germ 
tube antibodies, CAGTA). 

Materials/methods: Retrospective study conducted on 58 sera (rendered anonymous), previously 
tested for BDG (cut-off 80 pg/ml). We tested the presence of CAGTA, by Vircell kit assay, on 30 sera 
of patients with  documented IC: 27 candidaemie and 3 biopsies positive. Moreover,  controls (non-IC)  
included 28 samples from patients with blood cultures positive for bacteria and 19 negative blood 
culture sera. The CAGTA assay was performed using several serum dilutions, 1:40, 1:80, 1:160 (as 
indicated by the manufacturer) and 1:320. The results, in fluorescence, were expressed as arbitrary 
fluorescence units (AFU) and interpreted using the cut-off value provided by ROC curves (Youden 
index).

Results: The sensitivity (Se) and negative predictive value (NPV) of CAGTA (52% and 64%, 
respectively) and of BDG (87% and 84%, respectively)  observed when individually tested, greatly 
increased  when the two markers were associated (93% and 91%, respectively). The accuracy of the 
individual assays augmented from 70% (CAGTA) and 81% (BDG) to 84%,  when used in association. 
Moreover, the specificity of the association of the two markers (75%) was lower than that of CAGTA 
(89%) and higher than that of BDG (70%) taken alone. Finally, Se, NPV and accuracy  of CAGTA 
consistently increased when  sera from C. glabrata patients were excluded.

Conclusions: The performance of CAGTA   improves  excluding  C. glabrata cases. The performance 
of both markers increases significantly when used in combination; in particular, the enhanced NPV 
may  help to improve the therapeutic strategies of antifungal stewardship. 




