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(1-3)-3-D-glucan assay

A Rapid

A Well established-over 20 years of use

A Standardised

A Fungitell ™ 2004 FDA appr

Table 3. Comparison of 4 commercial kits for the serum (1-3)-3-p-glucan (3-glucan) assay.

Variable Fungitec G-Test MK B-glucan Test Wako B-G Star Fungitell

Manufacturer Seikagaku Corporation Wako Pure Chemical Maruha Corporation Associates of Cape Cod
Country Japan Japan Japan USA
Approval year 1995 1996 2001 2004

Assay method Kinetic chromogenic Kinetic turbidimetry Endopoint chromogenic Kinetic chromogenic
Sample Serum or plasma Serum or plasma Serum or plasma Serum
Pretreatment Alkali Dilution and heating Dilution and heating Alkali
Standard p-glucan Pachyman Carboxymethyl-curdlan Lentinan Pachyman
Origin of lysate Tachypleus tridentatus Limulus polyphemus Tachypleus tridentatus Limulus polyphemus
Cutoff value, pg/mL 20 11 11 60 or 80
Measurable range, pg/mL 3.9-500 6-600 1.2-120 31.25-500
Turn-around time, min 30 90 30 40

Obayashi T et aClD2008;46:186470.
Pruller F et alMed Mycol 2014;52:45561.




Panfungal assay

» Aspergillus

« Candida

* Pneumocystigroveci

* Fusarium

» Trichosporor Blastoschisomyces
» Saccharomyceserevisiae
« Acremonium

» Histoplasmacapsulatum
 Alternaria

e Cladosporium

» Exherohilunrostratum

* Penicillium

» Cryptococcus

Mucorales

1. Obayashi T et alLancet1995;345:1720.
2. OdabasiZ et al. Med Mycol2006;44:26%272.



Performance of serum {3)-3-D-glucan
IN metaanalyses

Karageorgopoulos 2979 Any provenor 77 (67484) 85 (83-90)
et al. CID 2011 probable IFI

Lu et al. Intern 13 1708 1A, IC 76 (6783) 85 (7392)
Med 20112

Onishiet al. 36 5453 IA, IC 80 (77+82) 82 (8183)
JCM 2012 PJP 96 (92-98) 84 (83-86)
Karageorgopoulos 14 2800 PJP 95 (9197) 86 (82-90)
et al. CMI 2012

A Both haematology & ICU 76-96% ‘ 82—86%‘

A +++ Pneumocystosis

1. Karageorgopoulos DE, et @llin Infect Dis 2011;52(6):7510.

2.LuY, et alintern Med 2011;50(22):27831.

3. Onishi A, et alJ Clin Microbiol 2012;50(1):75. IA: invasive aspergillosis, IC: invasive candidi
4. Karageorgopoulos DE, et @lin Microbiol Infect 2013;19(1):399. IFI: invasive fungal infection, PBPreumocystis jirove@neumonia



Performance of serum {3)-3-D-glucan In
haematologypatients

Table 1. Characteristics of Cohort Studies Assessing the Performance of -Glucan Assays for the Diagnosis of Invasive Fungal Infection in Patients With Hematological
Malignancies

No. of Patients

Proven or
Biological Frequency of Antifungal Any  Probable Invasive Invasive Other
Study Reference BG Assay Sample  Study Design  BG Screening Study Population Therapy Total  IFI IFI Candidiasis Aspergillosis  IFI

Odabasi et al Fungitell (ACC, Serum  Prospective, Twice per week Adults (100% with H, Prophylaxis (all) 283 53 20 11 3
(2004) [10] United States) consecutive no aHSCT)

Ellis et al Fungitell (ACC, Serum  Prospective, Every 2 days Adults (100% with H, Empirical® (all) 80 38 26 12 14
(2008) [9] United States) consecutive no aHSCT)

Koo et al Fungitell (ACC, Serum Retrospective, No screening® Adults (60% with H, NA 41 32
(2009) [26] United States) consecutive 23% with aHSCT)

Kami et al Fungitec-G Plasma  Prospective, Once per week  Adults (100% with H, Prophylaxis (all) 16

(2000) [24] (Seikagaku, consecutive 30% with aHSCT)

Japan)

Kawazu et al Wako (Japan) Plasma Prospective, Once per week Adults (100% with H, NA

(2004) [25] consecutive 38% with aHSCT)
Senn et al Maruha and Wako  Serum  Prospective, Twice per week Adults (100% with H, Prophylaxis

(2008) [11] (Japan) consecutive no aHSCT) (22% of

patients)

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

Lamoth F, et alClin Infect Dis 2012; 54: 6383



Sensitivity

Table 2. Cumulative Estimates of Diagnostic Odds Ratio, Sensitivity, Specificity, and Positive and Negative Likelihood Ratios of the
B-Glucan Assay for the Diagnosis of Invasive Fungal Infections

Criterion for Positivity,
Analysis® DOR (95% Cl) Sensitivity, %(95% CI) | Specificity, %(95% CI) PLR (95% CIl) NLR (95% Cl)
Proven or probable IFI
Criterion A
Bivariate 24 .4 (5.8-103.2) 70.2 (47.0-86.2) 91.2 (83.1-95.6) 7.99 (3.45-18.51) 0.33 (0.16-0.67)
MA pooling 16.3 (6.5-40.8) 61.5 (48.3-73.2) 90.8 (83.4-95.1) 7.30 (3.59-14.84) 0.46 (0.34-0.60)
Criterion B
Bivariate NA NA NA NA NA
MA pooling 111.8 (38.6-324.1) 49.6 (34.0-65.3) 98.9 (97.4-99.5) 50.10 (20.25-123.97)  0.53 (0.40-0.71)

Proven, probable, or

e 50-70%

Bivariate 11.4 (4.6-28.3) 61.31(32.3-84.7) 87.8 (67.7-96.1) 5.02 (2.23-11.33) 0.44 (0.23-0.83)

MA pooling 11.5(3.9-34.1) 59.4 (34.9-80.0) 87.3 (68.6-95.6) 4.38 (2.00-9.59) 0.52 (0.35-0.76)
Criterion B

Bivariate NA NA NA NA NA

MA pooling 32.3(15.3-68.1) 44.1 (20.1-71.2) 97.5 (81.5-99.7) 14.98 (3.60-62.36) 0.64 (0.49-0.83)

A Criterion A 1 positive result

A Criterion B 2 consecutive positive results

Lamoth F, et alClin Infect Dis 2012; 54: 6383



Sensitivity

Table 1. Characteristics of Cohort Studies Assessing the Performance of -Glucan Assays for the Diagnosis of Invasive Fungal Infection in Patients With Hematological
Malignancies

No. of Patients

Proven or
Biological Frequency of Antifungal Any  Probable Invasive Invasive Other
Study Reference BG Assay Sample  Study Design  BG Screening Study Population Therapy Total  IFI IFI Candidiasis Aspergillosis  IFI

QOdabasi et al oo . ' ot i Prophylaxis (all)
(2004) [10]

Ellis et al i . Empirical® (all)
(2008) [9]

Kamietal SENS 63% - NA

(2009) [26]

oy 1241 Kawazu et al. SENS 559 i Frovnvieds

Kawazu et al ith H, NA
(2004) [25] SCT)
Senn et al Maruha and Wako  Serum  Prospective, Twice per week Adults (100% with H, Prophylaxis
(2008) [11] (Japan) consecutive no aHSCT) (22% of
patients)

Lamoth F, et alClin Infect Dis 2012; 54: 6383



Conflicting results on BDG

sensitivity for 1A

Sulahian A, et al. J Clin Microbid@014; 52:232&83
A 105cases of proven or probablé in haematology patients

A 69 patientsdiagnosedvith 1A by means other than antigen

detection (i.e. microscopy or culture
A (1-3)-B-D-glucansensitivity81%vs. galactomannan sensitivity 49%

A 35% werg1-3)-B-D-glucanpositiveand galactomannanegative



Specificity

Table 2. Cumulative Estimates of Diagnostic Odds Ratio, Sensitivity, Specificity, and Positive and Negative Likelihood Ratios of the
B-Glucan Assay for the Diagnosis of Invasive Fungal Infections

Criterion for Positivity,
Analysis® DOR (95% Cl) Sensitivity, %(95% Cl) | Specificity, %(95% CI) PLR (95% CI) NLR (95% Cl)
Proven or probable IFI
Criterion A
Bivariate 24 .4 (5.8-103.2) 70.2 (47.0-86.2) 91.2 (83.1-95.6) 7.99 (3.45-18.51) 0.33 (0.16-0.67)
MA pooling 16.3 (6.5-40.8) 61.5 (48.3-73.2) 90.8 (83.4-95.1) 7.30 (3.59-14.84) 0.46 (0.34-0.60)
Criterion B
Bivariate NA NA NA NA NA
MA pooling 111.8 (38.6-324.1) 49.6 (34.0-65.3) 98.9 (97.4-99.5) 50.10 (20.25-123.97)  0.53 (0.40-0.71)
Proven, probable, or
possible IFl 9 1_98%
Criterion A
Bivariate 11.4 (4.6-28.3) 61.3 (32.3-84.1) B7.8167.7-96.T) 5.02 (2.23-11.33) 0.44 (0.23-0.83)
MA pooling 11.5(3.9-34.17) 59.4 (34.9-80.0) 87.3 (68.6-95.6) 4.38 (2.00-9.59) 0.52 (0.35-0.76)
Criterion B
Bivariate NA NA NA NA NA
MA pooling 32.3(15.3-68.1) 441 (20.1-71.2) 97.5 (81.5-99.7) 14.98 (3.60-62.36) 0.64 (0.49-0.83)

A Criterion A 1 positive result

A Criterion B 2 consecutive positive results

Lamoth F, et alClin Infect Dis 2012; 54: 6383



Specificity

Table 1. Characteristics of Cohort Studies Assessing the Performance of -Glucan Assays for the Diagnosis of Invasive Fungal Infection in Patients With Hematological
Malignancies

No. of Patients

Proven or
Biological Frequency of Antifungal Any  Probable Invasive Invasive Other
Study Reference BG Assay Sample  Study Design  BG Screening Study Population Therapy Total  IFI IFI Candidiasis Aspergillosis  IFI

Odabasi et al Fungitell (ACC, Serum  Prospective, Twice per week Adults (100% with H, Prophylaxis (all)
(2004) [11 ° D ' ' BLT)

Ellis et al 0% with H, Empirical® (all)

(2008) [9 zT)

e Kami et al. SPECI&% dcn =

Kami et al 0% wi Prophylaxis (all)

oo Kgwazu et al. SPEC-98%

Kawazu et 0% with NA
(2004) [2 th aHSCT)
Senn et al : : : . 0% with H, Prophylaxis
(2008) [11] (Japan) consecutive no aHSCT) (22% of
patients)

Lamoth F, et alClin Infect Dis 2012; 54: 6383



(1-3)-3-D-glucan for thediagnosis of 1An
haematology patients

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

Excellent performance in pneumocystosis (sensitivityc95%), usually high level index (>5p8/ml)

1. OnishiA, et al.J Clin Microbid2012;50(1):#15. 2. KarageorgopouloBE, et alClinMicrobiolInfect2013;19(1):3949.



Recommended by international
guidelines

A Includedas amycologicatriterion in 2008 reviseEORTC/MSG diagnostic
criteria of invasive fungailliseases othethan cryptococcosis and
Zygomycoses

A ECIL3 guidelines B-ll grading of recommendation for the diagnosis of
invasive fungal diseas@soderate evidence fouse¥y

1. DePauwB, et alClin Infect Dis. 2008;46:18431.
2. MarchettiO, et al. BoneMarrow Transplant 2012; 47:84854.



(1-3)-B-D-glucan for the diagnosis of invasive
aspergillosis in haematology patientsceliving
antifungal prophylaxis

Fluconazole/ltraconazoleo effect on the diagnostic performance of BDG
If resultsare correctly interpreted in the context ¢e clinical picture and
host factors

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



Fear of falsepositives?
—not with two consecutive samples

At present0:i3

A Numerous potential causes of A Glucanfree laboratory material

falsepositive results A High specificity in haemodialysis
patients

A Nonglucanfree material A Low rates of falseositivityin
(crosscontamination) bacteraemia2—6%

A Haemodialysis with cellulose
membranes

A Albumin A Meta-analysis of 6 cohort studies

A Immunoglobulin performed in 1771 haematology

A Gauzes used in surgery patients:

A Bloodstream infections

1. MiyazakiT, et al. JClinLabAnal 19959(5):334-9; 2. YoshiokaT, et al. JpnJ Surg 1989Jan19(1):38-41; 3. UsamiM, et al. Transfusion200242(9):1189-95;
4. Ohata A, et al. Artif Organs 200327(8):728-35. 5. OgawaM, et al. Int JHematol200480(1):97-8. 6. KimuraY,et al. SurgToday199525(9):790-4. 7.
MenninkKerstenMA, et al. ClinInfect Dis200846(12):1930-1. 8. PickeringJW, et al. ClinMicrobiol 200543(12):5957-62; 9. OdabasiZ, et al. Clininfect Dis
200439(2):199-205. 10. Metan G, et al. ReviberoamMicol 2012, 29(3): 169-71; 11. FurfaroE, et al. ClinVaccindmmunol201421(9):13579. 12. LamothF, et
al. ClininfectDis201254:633-643; 13 PrattesJ,et al. JInfect 2017 74:72-80



Condlusdons

The use of02(-B-D-glucanfor 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



Speciall thamcs

Claudio Viscoli
Malgorzata Mikulska
Valerio Del Bono

Elisa Furfaro




