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Candidosi invasive (Cl)

Le ClI rappresentano circa il 10% di tutte le
Infezioni acquisite in ambiente ospedaliero

l

» La piu comune IFI nei pazienti non neutropenici ricoverati nei Reparti
di Terapia Intensiva, Chirurgia, Medicina Interna e Geriatria.

» Elevata morbilita e mortalita

Bassetti M, et al. Epidemiology, species distribution, antifungal susceptibility, and
outcome of Candidemia across five sites in Italy and Spain. J Clin Microbiol. 2013
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Bloodstream infections in internal medicine

Valerio Del Bono and Daniele Roberto Giacobbe

Clinica Malattie Infettive, IRCCS AOU San Martino-IST, Universita di Genova, Genova, Italy

Table 1. Most common causative agents of bloodstream infections in internal medicine wards according to patients’ characteristics.

Causative agent

Predisposing factors

Commonly administered antimicrobial agents with
activity against susceptible phenotypes

Staphylococcus aureus

Coagulase-negative
staphylococci
Enterococci

Enterobacteriaceae

Pseudomonas aeruginosa

) covio s

Skin/soft tissue infections, prosthetic joints, prosthetic
cardiac valves, cardiac electronic devices, central
venous catheters

Central venous catheters, cardiac electronic devices,
prosthetic joints, prosthetic cardiac valves

Inflammatory bowel diseases, colorectal cancer, cirrhosis,
aging, urinary tract infections

Urinary tract infections, diabetes, aging, solid and
hematologic cancers, inflammatory bowel diseases,
cirrhosis

Bedridden patients, chronic obstructive pulmonary
disease, solid and hematologic cancer, aging,
prolonged hospital stay

Elderly, solid and hematologic cancer, immunosuppressive
therapies, broad spectrum antibiotics, total parenteral
nutrition, diabetes, central venous catheters, prolonged
hospital stay

Oxacillin, cefazolin (in case of MRSA: vancomycin,
daptomycin, or linezolid)

Oxacillin, cefazolin (if resistant to f-lactams: vancomycin,
daptomycin, or linezolid)

Ampicillin, ampicillin/sulbactam, vancomycin (if resistant
to penicillins)

Ureidopenicillins, third generation cephalosporins,
gentamicin, fluoroquinolones (high rates of resistance
have been reported in both community and hospitals
worldwide), carbapenems ( in case of ESBL-PE)

Ureidopenicillins, anti-pseudomonal cephalosporins
(ceftazidime, cefepime), amikacin, ciprofloxacin
(usually not as single agent), carbapenems *

Echinocandins, polyenes, azoles (see Table 3 for specific
indications)

Notes. MRSA, methicillin-resistant Staphylococcus aureus; ESBL-PE, extended-spectrum g-lactamases-producing Enterobacteriaceae.
With the exception of ertapenem which is inactive against Pseudomonas spp
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Corioretinite

Images courtesy of Kenneth V. Rolston, MD, and John R. Wingard, MD.
Walsh et al. Infect Dis Clin North Am. 1996;10:365-400.
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DIAGNOSI ACCURATA E TEMPESTIVA

RN

OTTIMIZZARE LA DIMINUIRE TASSI RIDURRE | TEMPI
SOMMINISTRAZIONE DI MORTALITA’ DI OSPEDALIZ-
DELLA TERAPIA ZAZIONE




Problematiche diagnostiche:

> > > >
» Presentazioni cliniche

» Candidemia

» Candidosi multiorgano-profonda +/- candidemia

B

Localizzazio
ne profonda
d’organo

Candidosi Candidosi Candidosi
a;ufa . cmicq profonda
disseminata disseminata




Flow chart diagnostica: paziente a
rischio di micosi invasiva

Metodi colturali

Ricerca di
Biomarcatori

Diagnosi di Candidemia

Metodi molecolari

Emocolture, coltura sito
infezione

Ricerca antigeni su siero
e su altri materiali
(liquor, BAL,
Broncoaspirato, biopsie)

Ricerca acidi nucleici, su
sangue e su altri
materiali (sterili?): BAL,
liquor, biopsie.




Indagini microbiologiche in caso di
sospetta Candidemia

Emocoltura Diffusione di linee guida che forniscono indicazioni sulle modalita di
relievo, il numero di campioni da eseguire, il volume appropriato di

24 h 50-70% sensibilita | © , 17 U .campioni da eseguire, 1l Yollme dpprop

® #5r @ P 3 sangue per la coltura, 'intervallo di tempo tra i diversi prelievi....
72h Dv . Prelievo contemporaneo di un campione di sangue dal catetere e da

E 'r. vena periferica nel sospetta di candidemia catetere-correlata
TR Valutazione dei tempi di positivizzazione
microscopico (_-’_"‘_

Limit of Detection bottiglie Emocolture:
Candida in prima emocoltura positiva = 1 CFU/ml

Pfeiffer CD, JCM 2011

Aspetti microscopici di emocolture positive per Candida spp.

C.parapsilosis

C.albicans
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@ Fondamentale
Sangue Corretta raccolta
Emocoltura del campione!!!!
D D
Emocoltura:

humero raccomandato 3 set ( 2-4)
quantita 60 ml x adulti;

10 ml X 3bottiglie AER,

10 ml X 3 bottiglie ANA

Timing: prelevare le tre emo una dopo
I'altra, nell'arco di 30 min da DUE-TRE
SITI DIVERSI;

VENIPUNTURA;

.



Tempo di
positivizzazione:
24-72h
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Emocoltura

Esame microscopico

18-24
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Esame colturale

_________________________

Da bottiglia positiva...

* Coltura rapida e identificazione

con MALDI
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Identificazione
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Ricerca di biomarcatori

(1-3) B-D-
Glucano

Antigene
Mannano/Ab
Anti-Mannano

Polisaccaride della parete cellulare della Candida

- Alta sensibilita

- Alto valore predittivo negativo (>90%)

- Non é specifico per la candida
- Discreta presenza di falsi positivi

Plasma membrane

"l- anchored
protein

e

Clancy CJ, Nguyen M.H.: Diagnosing Invasive Candidiasi JCM 2018



Variabile

Fungitell (
Associates
of Cape Cod

Goldstream VELCRUELG
Fungus 1-3 Beta | Pure Chemical)
glucan test (Era

Metodo di
rilevazione

Pretrattamento/
I Standard
Origine LAL

QUANTITA DI
CAMPIONE PER
L’ANALISI

MODALITA DI
PRETRATTAMENTO

Cut off pg/mi

Range di
rilevamento pg/ml

Tempo di lettura
strumento (min)

Tipo di
lavorazione

Inc.)

Cinetico
cromogenico

Siero o
plasma

Alcali
Pachiman

Lymulus
polyphemus

5ul

10 min a
37°C
60-80

31,25 -500

Piastra 96
pozzetti
(21 campioni)

Diagnostics) (1-3 ) B-D-
Glucano
Kit diagnostici

presenti in

Cinetico
turbidimetrico

Cinetico
cromogenico

Siero o plasma Siero o plasma

Diluizione e = H
_ com
Alcali calore/ L mercio in
Lentinan italia
Tachypleus Lymulus
tridentatus polyphemus
Sul 100 Possibile eseqguire max
80 campioni al giorno:
10 min a 70°C e 4 sedute, personale
10 min a 37°C  Successivam dedicato ed esperto,
orario 8.30-15.30

60-80

6-600
Vantaggio sul tempo di
risposta
40 90 No spreco di reattivi
Ridotta contaminazione

Piastra 96 pozzetti .
o Singola provetta-
(21 campioni) o
X 6/32 campion
Singola provetta



I s Pl LN W : ‘]!i 2 -
10 Min. 3-5 Min. 90 Min.

Pxp((;t. ,'s'x')‘rlr.xpln Incubate at 70 °C Cool on ice WAKO
») 4R 3% L\
120 Min.

o
Pretrattamento l Dispensazione LAL ]

FUNGITELL

90 min




Performance diagnostiche (1-3 ) B-D-

Glucano

Test Study Sensitivity | Specificity | VPP | VPN | Authors, yr (ref)
group (%) (%)

Fungitell
Fungitell

Fungitell

Fungitell

Fungitell
Fungitell

Fungitell
Wako

Meta-analisi
ematologici

Meta-analisi

ICU vs
addom
candid

ICU vs
surgical
deep

ICU vs
surgical

ICU+Non
ICU

All patients
All patients

76

77

56

56

73

86
42

85

57,2

73

73

70

85
98

21

51

19

94

86

59
99

Lamoth CID 2012

Karageorgopoulos CID
2011

Leon, Crit care 2016

Nguyen CID 2012

Nguyen CID 2012

Martinez-Jimenez JAC
2015

Friedrich JCM 2018
Friedrich JCM 2018
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VALUTAZIONE DEL TEST TURBIDIMETRICO
%47  B-GLUCAN WAKO PER LA DIAGNOSI DI
R CANDIDOSI INVASIVA

Lo Casclo G.', Cento V.4, Lombardi G.”, Sorrentino A. ', Cover E.', Naso L., Perno C.F.’, Cornaglia G."

'Unita Operativa & Microbiologia @ Virclogia, Dipartimenio di Patologia e diagnostica, Azienda Ospedaliera Universiana Integrata di Verona, * Scucta 0 Specializzazione m Mcrobiologa @
Virologia. Universita degh Stuck o MilanoMilano *S.C. Anafisi Chimico cliniche @ Microbiologa ASST Grance Ospedale Metropostano Niguanda -Miano

Obiettivo: valutare la performance di Wako nella diagnosi di Candidosi invasiva e
valutare cutoff del produttore

Valutati 326 campioni Valutato cutoff di 11 pg/ml: raccomandato
(205 VR-121 MI) di SIERO dal produttore

-94 con emocoltura

positiva per Candida Valutato cutoff di 6 pg/ml

-232 con emocoltura

negativa

-14 con elevata coltura
positiva da siti profondi
(bile, lig. addominali,
ferite)
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VALUTAZIONE DEL TEST TURBIDIMETRICO
B-GLUCAN WAKO PER LA DIAGNOSI DI
CANDIDOSI INVASIVA

Lo Casclo G.', Cento V.4, Lombardi G., Sorrentino A. ', Cover E.", Naso L.", Perno C.F.’, Cornaglia G."

Viokogia. SC. spe Miano

EMOCOLTURA EMO &
ALTRO+

EMOCOLTURA

Sens Spec VPP VPN

WAKO
>11pg/ml
WAKO

7S] 81 61 88

84 68 51 91
>6pg/ml

EMO e ALTRO+

Sens Spec VPP VPN

68 82 66 84

82 71 58 89
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DIAGNOSI DI CANDIDEMIA: VALUTAZIONE DEL TEST
TURBIDIMETRICO B-GLUCAN WAKO VERSO TEST
COLORIMETRICO FUNGITELL PER IL DOSAGGIO DI 1-3 B-D-
GLUCANO

> > > >
Obiettivo primario: confronto Fungitell/ WAKO
Obiettivo secondario: ottimizzazione del cutoff

Analizzati 176 pazienti:
75 con emocoltura positiva (88 prelievi)
101 con emocoltura negativa (115 prelievi)



ROC WAKO ROC FUNGITEL
1 1
0,9 _l-r'- 0,9 _/-"-
’ f 0,8
0,7 0,7 l"""'
0,6 T 06 ;r""
0,5 T
0a LI o2 r
! I'JI 0,4
03 1¢ 0,3
0.2 0,2
0,1
0,1
O F T T T T
0 0,2 0,4 0,6 0,8 1 0 T .
0 0,2 0,4 0,6 0,8
WAKO AUC 0,8488
FUNGITEL AUC 0,8642
p<0,2650

» Concordanza Fungitell >80/Wako=11 = 71%
» Concordanza Fungitell >80/Wako=6 = 78%
» Concordanza Fungitell >80/Wako=4 = 87%




DIAGNOSI DI CANDIDEMIA: VALUTAZIONE DEL TEST
TURBIDIMETRICO B-GLUCAN WAKO VERSO TEST
COLORIMETRICO FUNGITELL PER IL DOSAGGIO DI 1-

3 B-D-GLUCANO

» Risultati sovrapponibili
modificando il cutoff a 4 pg/ml

Studio retrospettivo

Test eseguito su siero anziché plasma
Campioni congelati

Sens

WAKO
>11pg/ml
WAKO
>8pg/ml
WAKO

>6pg/ml

Performance test BG

Spec

VPP

VPN

WAKO

>41\(~r/ml

Fungitell
>150pg/m
I
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Comparative Analysis of the Wako p-Glucan Test and the
Fungitell Assay for Diagnosis of Candidemia and Pneumocystis

jirovecii Pneumonia

Ricarda Friedrich,* Elfrlede Rappold,® Christlan Bogdan,® Jirgen Held**

September 2018 Volume 56 |

TABLE 3 Performance of the Fungitell assay and the Wako p-glucan test in candidemia and control patients at manufacturer and

optimized cutoffs

Fungitell assay result at: Wako p-glucan test result at:
Manufacturer cutoff  Optimized cutoff Manufacturer cutoff Optimized cutoff
Parameter of =80 pg/ml of =70 pg/ml of =11 pg/ml of =3.8 pg/ml
True positives 104 109 51 87
False negatives 16 1 69 33
True negatives (negative BC + bacteremia = total) 91 + 79 =170 90 + 77 = 167 100 + 96 = 196 91 + 91 = 182
False positives (negative BC + bacteremia = tota —1 10 + 23 =33 0+4=4 BT
Sensitivity, % (95% CI) 86.7 (79.3-92.2) 90.8 (84.2-95.3) 425 (33.5-519) 725 (63.6-80.3)
Specificity, % (95% CI) 85.0 (79.3-89.7) 835 (77.6-884) 98.0 (95.0-99.5) 91.0 (86.2-94.6)
Positive likelihood ratio (95% Cl) Sl ~ v 551 (4.01-7.56) 21.25 (7.88-57.32) 8.06 (5.11-12.69)
Negative likelihood ratio (95% CI) 0.16 (0.10-0.25) 0.11 (0.06-0.19) 0.59 (0.50-0.69) Sl o
Positive predictive value, %
All patients with blood culture 6.0 (13-165) 5.7 (1.3-15.5) 19.0 (1.1-62.5) 8.2 (14-237)
Patients with BSI? 36.4 (25.0-48.9) 353 (245-47.2) 67.8 (42.1-874) 443 (29.9-59.6)

ICU patients with BSI

Negative predictive value, %
All patients with blood culture

99.8 (98.3-100. 99.9 (98.4-100.0) 99.4 (97.7-99.9 99.7 (98.1-100)
Patients with BSI 98.5 (96.1-99.6) 98.9 (96.7-99.8) 945 (91.3-96 97.1 (943-98.8)
ICU patients with BSI 98.3 (95.8-99. 98.8 (96.5-99.8) 93.8 (90.5-963 96.7 (93.8-98.5

394 (28.0-51.7)

38.2 (27.3-50.1)

705 (45.5-888)

475 (33.1-62.3)

aBS], bloodstream infection,
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Utilita del (1-3 ) B-D-Glucano nel monitoraggio della

terapia

(1,3)-B-D-Glucan as a Prognostic Marker of
Treatment Response in Invasive Candidiasis

Siraya Jaijakul,' Jose A. Vazquez” Robert N, Swanson,” and Luis Ostrosky-Zeichner'

therapy.
1000 M7
800 OSuccess
= BFadure
’E 600
- 449
2 399
400 229
200
0
Initial BG Foal BG

FIG 1 Initial and final B-ghecan leveds in successfully treated patients (nr = 60)
and in treatment failures (i = 7),

Clinical duction Diseows 21 2554]521-6

Conclusions. A decrease in BG levels during therapy is associated with treatment success. An initial BG of <416
pe/mL has potential to predict successtul treatment outcomes. Baseline and consecutive serum BG measurenients
may be useful as prognostic markess of treatment outcome in patients with [C receiving primarily echinocandin

Correlation of Clinical Outcomes with 3-Glucan Levels in Patients
with Invasive Candidiasis

Charles R. Sims,* Siraya Jaijakul," John Mohr,” Jose Rodriguez,* Malcolm Finkelman,” and Luis Ostrosky-Zeichner”
Laboratory of Mvecology Research, Drasion of Infactioys Diseases, University of Texas Health Scence Center at Houstan, Houston, Texas, USA% Culast Phasrmaceuticals,

Lexngton, Massachusetts, USAS, and Associates of Cape Cod, Faimouth, Maysachusetty, U5A

The correlation of B-glucan (BG) levels with clinical outcomes In invasive candidiasis (IC) remains unknown. Patients with

proven IC were followed prospectively from diagnosis to outcome with twice-weekly serum BG sampling. Correlation of BG
with clinical outcome was assessed in each patient. BG levels tend to decrease in successfully treated patients and increase in
treatment failures. BG levels may be useful as surrogates for outcome evaluation of 1C,

International Journal of [f\
W il L Ao S 2007
. Molecular Sciences ! & MD\UI

Rewview

Translational Development and Application of
(1—3)-B-D-Glucan for Diagnosis and Therapeutic
Monitoring of Invasive Mycoses

Matthew W. McCarthy **, Ruta Petraitiene * and Thomas J. Walsh *



Ricerca di biomarcatori

Antigene Polisaccaride altamente immunogeno della parete
LV ELLELIAUIE - Buona sensibilita e specificita quando combinati

Anti- - Alta percentuale di risultati indeterminati

Mannano - Falsi negativi in pazienti con candidemia

Clancy CJ, Nguyen M.H.:

Plasma membrane

GPI- anchored
protein

B(3)glucan 7

Diagnosing Invasive Candidiasi JCM 2018



e B P g5 -1

Ricerca Mannani e

antimannani == 2 [
Platelia Candida Ag-Plus and Ab-Plus (Biorad) - . >

—

Efficace solo se valutati contemporaneamente )
Test ELISA

Durata c.a 4h
Utilizzato in Europa, pochi centri, limitata esperienza.

Migliori performance in infezioni sostenute da
C.albicans, C.glabrata, o C. tropicalls.



Performance diagnostiche Mannani e Anti
mannani

Test Study Sensitivity | Specificity | VPP | VPN | Authors, yr (ref)
group (%) (%)

Platelia Meta-analisi Mikulska Crit Care 2010
Candida Ag-

Plus

Platelia Meta-analisi 59 86 Mikulska Crit Care 2010
Candida Ab-

Plus

Candida Meta-analisi 83 86 Mikulska Crit Care 2010
Ag+ Ab

Candida All patients 85 95 Sendid JCM 2004

Ag+ Ab

Candida ICU vs 55 60 89 17 Leon, Crit care 2016

Ag+ Ab surgical



Antigene
Mannano/Ab
Anti-Mannano

Anticorpi verso proteina Hwp1 presente su ifa candida
invasiva

- Buona sensibilita e specificita quando usato in
combinazione

-Buona sensibilita nelle candidemie complicate da infezioni
invasive

- Falsi negativi in pazienti con candidemia

Clancy CJ, Nguyen M.H.: Diagnosing Invasive Candidiasi JCM 2018




ThunderBolt® (VirClia Chemiluminescence,
Vircell microbiologists)

CANDIDOSI INVASIVA
(CAGTA) IgG

Mycopathologes
DOT 1000751 1046-017-0125-9

Candida albicans Germ-Tube Antibody: Evaluation
of a New Automatic Assay for Diagnosing Invasive
Candidiasis in ICU Patients

Manuel Parra-Sanchez - Ismail Zakariya-Yousel Breval « Carmen Castro Méndez -
Silvia Garcia-Rey * Ana Loza Vazquez © Alejandro Ubeda Iglesias -
Desiree Macias Guerrero © Ana Romero Mejias < Cristobal Ledn Gil «
Estrella Martin-Mazuelos « the CAVA Trem Study Group




Il test Virclia CAGTA
Virclia

Test per la diagnosi precoce di Candida
Invasiva che discrimina tra Infezione e
Colonizzazione

Ricerca degli anticorpi diretti verso gli antigeni di
superficie del tubulo germinativo della Candida Albicans
(Proteina ifale Hwp1)

(CAGTA = Candida Albicans Germ Tube Antibody)

Interpretazione:
B S il Positivo: indice > 1.1

Negativo: indice < 0.9

Dubbio: indice 0.9 - 1.1 (da ripetere
e/o richiedere un nuovo campione).




Combination of Candida biomarkers in patients receiving empirical
antifungal therapy in a Spanish tertiary hospital: a potential role
in reducing the duration of treatment

M. Carmen Martinez-Jiménez!Z?, Patricia Munoz!-“*, Maricela Valerio!Z, Antonio Vena!?Z,
Jesus Guinea'-? and Emilio Bouzal~*

§ At hernodher 2015 20 1107-3115
Goz1010735000M241 Adviroe Acoss publcction 25 Augat 7015

Objectives: Initiation of empirical antifungal therapy for invasive candidiasis (IC) is usually based on clinical
suspicion. Serological biomarkers have not yet been studied as a means of ruling out IC. We evaluated the poten-
tial role of two combined biomarkers in stopping unnecessary antifungals in patients at risk of ICin the ICU and in
other wards.

Conclusions: Serial determination of CAGTA/BDG during empirical antifungal therapy has a high sensitivity and

negative predictive value. If properly confirmed, this strategy could be used to discontinue antifungal treatment
in at least 31% of patients as a complementary tool in antifungal stewardship programmes.

Table 2. Analysis of biomarker results alone or in combination and requesting only one positive result (model 1) or ot least two consecutive positive
results (model 2) for the total days (days 0, 3 and 5 from starting empirical ontifungal treatment) in patients with proven IC

Model 1 CAGTA/BDG
Model 2 CAGTA/BDG

96.7 (80.9-99.8)
83.3 (64.5-93.7)

47.1 (35,4-59.4)
64.3 (51.9-75.1)

439 (31.9-56.6)
50.0 (35.7-64.3)

90.0 (77.4-96.3)

Sensitivity % (95% C1) Specificity % (95% C1) PPV % (95% C1) NPV % (95% C1)
Model 1 CAGTA 60.0 (40.7-76.8) 85.7 (74.8-92.6) 64.3 (44.1-80.7) 833 (72.3-90.7)
Model 2 CAGTA 60.0 (40.7-76.8) 87.1 (76.5-93.6) 66.7 (46.0-82.8) 83.6 (72.6-90.9)
Model 1 BDG 86.7 (68.4-95.6) 52.9 (40.6- 64.8) 44.1 (31.4-57.5) 90.2 (75.9-96.8)
Model 2 BDG 733 (53.8-87.0) 70.0 (57.1-80.1) 51.2 (35.7-66.4)

86.0 (73.6-93.3)
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RESEARCH Open Access

Contribution of Candida biomarkers and

Y DNA detection for the diagnosis of invasive
candidiasis in ICU patients with severe
abdominal conditions

53 A

Table 7 Performances of BDG {cutoff 80, 100 and 200 pa/mL)

TIagnosis

Saavedra”, Cammen Castro™, An

Critical Care

CAGTA, MANNAN biomarkers and C-PCR used combined for iC

nvasive candidiasis Sensitivity % Specificity % NPV % PPV %
(95 % CI) 95 % CI) 5 % C {25 % CI
80G 280 pa/mL CAGTA 903 (74.2-5810) 42,1 {35.2-492) Q66 () 5-548) 193 (169-2240
Marnan-Ag 806 (62.5-925) 441 (37.1-51.2} 93.7 (B7 7-96.9) 181 (152-21.5)
Mannan-Ab 742 (429-571) 500 (42.5-57.1) 027 (B7.2-859)
C-PCR 760 (549.906) B5.0(725-923)

BDG 2100 pg/mL

CAGTA 839 (66.3-945)

Marsan.dn AT (LR A Q0100

441 {37.1-512)

4AS 08 83

04.7 (88.7-9746)

Q20 (QA 4 CRAN

Clrucl and moobisogil contrats
®'A““““‘ | Contrais 1 3 ¢ s

I i T A A I

icy e 7 " 21 doys

Positive Candida albicans germ tube antibody and (1 — 3)-B-D-glucan in a single blood
sample or (1 — 3)-B-D-glucan positivity in two consecutive blood samples allowed from

discriminating invasive candidiasis and Candida spp. colonization in critically ill patients
with severe abdominal conditions.

TAGTA positve

Mannan-Ag positive

WETAIT ARG B7.7 (AB-833)

Marnnan-Ab 545 (454-808)
CHPCR 560 (348-758)

Marman Ag 600 (387-789)

Mamnan-Ab 54

Marman-Ab S48 (360-727)

STUTAIS=58.17
579 (50.8-648)
553 441-661)
635 (52.4-737)
8.7 (724-84.1)

566G (52.8-667)

TIo N SE-ZT9

T TBTS-995)

91,4 (86.7-545) 190 (145-242)
B1.0 (725-874) 262 (195-359)
B4.4 (765-500) 326 (240-425)
1.9 (BR4-044) 283 (20.7-375)

B9.6 (BS.2-228) 173 (12.8-231)

Combined biomarkers and C-PCR: two consecutive determinations positive or/and at least one of the blomarkers (in one determination) positive. C-#CR: one

determination positive

806G (1-3)-8-D-glucan, CAGTA Candida abicans germ tube antibody, mannan-Ag mannan antigen, mannan-Ab mannan antibody, C-PCR PCR-based Candda detection



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

surgical patients.

238 pazienti

Objective: The aim of our retrospective study was to evaluate whether the association of BG and
(CAGTA) can lead to an earlier and more specific diagnosis of IC in medicine and surgery wards
patients and therefore we tried to evaluate the ability of the CAGTA VirClia test to identify
infections driven by different species of Candida spp.

280 sieri
NUMBER CAGTA BC BDG Sensit. | Specif. PPV NPV
SAMPLE POS NEG POS NEG
S POS (%)|NEG (%)| (%) | (%) (%) (%) CAGTA and
BDG/BC 100% 62% 65% | 100%
161 119 100 180 169 111
280 | (57.5%) | (42.5%) |(35.7%)|(64,3%)|(60.3%)((39.6%)
CAGTA/BC
78% 54% 48% | 82%
BDG/BC 97% 60% 57% | 97%
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Biologia
Molecolare

Test Study Sensitivity | Specificity | Authors, yr (ref)
group (%) (%)

Candida
real-time
PCR- No
available

Multiplex
Candida
real-time
PCR

ICU

Numerosi test in commercio
Numerose PCR «in house>»

Alta specificita

Possibilita di diagnosi precoce

91

- Costi ancora elevati e mancanza di standardizzazione
tra test presenti in commercio

Nguyen et al, 2012 PCR

tradizionale

97 Fortun et al, 2014

Clancy CJ, Nguyen M.H.: Diagnosing Invasive Candidiasi JCM 2018
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Biologia - Numerosi test in commercio
V6] ETSE - Numerose PCR «in house»

- Alta specificita

PRO

Non serve coltura: precoce
intervento sul paziente

Alta sensibilita

Evidenzia microrganismi non
coltivabili, a lenta crescita,
fastidiosi

Evidenzia alcuni geni di resistenza
Rilevazione quantitativa

- Possibilita di diagnosi precoce
- Costi ancora elevati e mancanza di standardizzazione
tra test presenti in commercio

CONTRO

I componenti dei liquidi biologici
(sangue, emoglobina, ecc)
possono inibire PCR: falsi negativi
Analisi di ridotti volumi (1-5 ml vs
20-30 ml emocoltura) e la bassa

concentrazione di microrganismi
(<10 CFU/ml): falsi negativi

Alto rischi di contaminazioni: falsi
positivi

Necessario personale formato in
metodi molecolari

Necessaria coltura per AST

Costoso...ancora

Clancy CJ, Nguyen M.H.: Diagnosing Invasive Candidiasi JCM 2018
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T2MR and T2Candida: novel technology
for the rapid diagnosis of candidemia and
invasive candidiasis

RESEARCH ARTICLE

DIAGNOSTICS

T2 Magnetic Resonance Enables Nanoparticle-Mediated
Rapid Detection of Candidemia in Whole Blood

Lori A. Neely,' Mark Audeh,' Nu Ai Phung,' Michael Min,' Adam Suchocki,’ Daniella Plourde,’
Matthew Blanco," Vasiliki Demas,' Lynell R. Skewis,' Theodora Anagnostou,’
Jeffrey J. Coleman,”? Parris Wellman,' Eleftherios Mylonakis,”* Thomas J. Lowery'*

MAJOR ARTICLE - |
www SclenceTranslationalMedicineorg 24 April 2013 Vol 5 Issue 182 182ra54

Michael A Pfaller**?, Donna M Wolk® & Thomas J Lowery'

T2 Magnetic Resonance Assay for the Rapid
Diagnosis of Candidemia in Whole Blood:
A Clinical Trial

Eleftherios Mylonakis,” Cornelius J. Clancy,’ Luis Ostrosky-Zeichner,” Kevin W. Garey,' George J. Alangaden,’
Jose A. Vazquez® Jeffrey S. Groeger, Marc A Judson,® Yuka-Marie Vinagre,® Stephen 0. Heard," Fainareti N. Zervou,'
loannis M. Zacharioudakis,' Dimitrios P. Kontoyiannis,”" and Peter G. Pappas”

CHD 201560 (15 March)
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T2 Magnetic Resonance Assay for the Rapid
Diagnosis of Candidemia in Whole Blood:
A Clinical Trial
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Clinical Infectious Diseases
MAJOR ARTICLE

Detecting Infections Rapidly and Easily for Candidemia
Trial, Part 2 (DIRECT2): A Prospective, Multicenter Study
of the T2Candida Panel

Comelius J. Clancy,’ Poter G. Pappas.” Jose Vazguez,” Marc A. Judson,* Dimitrios P. Kentoyiannis,® George A. Thampsen I,
Kevin W. Garey,’ Annette Reboli," Richard N. Greenbery,® Senu Apewokin,™ G, Marshall Lyon 111" Luis Ostrosky-Zelchnes,” Alan H. B, Wu,"

o . ] : "
2 Dakns™ 13- Wang Mpwress. nd Ragola M. Collowte Clinical lnfectious Disuases® 20183010918

Table 2 Performance of T2Candida and Companion Blood Cultures, Stratified by Candida Species

Diagnostic Blood Culturas

Time to Detection, hours® Tima to Species Identification, TZCandida+ Companion Blood Culture4
Candida Species Number Detected’ (Median) hours® (Median) N (%) N (%]
C aibicans 48 404 727 28 161) 10 22)
C glabrata a5 441 750 14 130 1227
C. patapsiiosis 43 431 96.1 18 (42) 12 (28)
C. troprcatis 17 267 711 10 (59) 4(2385]
C kruse) 4 616 881 1128 1)

Total 155 425 81.0 71 (48) 38 (24.5)
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» Markers di resisten
» Volume sanguye
« Limite rilevam

* Arricchimento DNA:

T2 Candida (T2 Biosystem)

» Caratteristiche del Performance analitiche
test Sensibilita 91-100%,

« Tecnology: PCR + T2 Risonanza Specificita 98-99%
magnetica VPN 99%

» N° patogeni: 5 Candide + 6 batteri

approvato FDA CONTRO

Ridotto numero di patogeni
rilevati

COSTI ELEVATI




Journal of
Antimicrobial

J Antimicrob Chemother 2018; 73 Suppl 4: iv20-iv26
03101093 jac/dky049 Chemotherapy

T2Bacteria magnetic resonance assay for the rapid detection of
ESKAPEc pathogens directly in whole blood

Giulia De Angelis’t, Brunella Posteraro’t, Elena De Carolis’, Giulia Menchinelli’, Francesco Franceschi?,
Mario Tumbarello®, Gennaro De Pascale®, Teresa Spanu’ and Maurizio Sanguinetti’*

N UNIVERSITA
s CATIOLICA

Y del datm Cune

The T2Bacteria Panel is being developed to provide a species-specific resultin 3 to 5
hours, direct from whole blood, with no BC.

The Panel includes: Toble 1: Limit of Detection from Spiked Samples

- Acinetobacter baumannii

- Pseudomonas aeruginosa CRU/mL 2 3 6 1 3 8
- Klebsiella pneumoniae Hit Rate 1920 20120 | 20020 | 2020 | 20/20 19/20
- Escherichia coli e | e oox | 0% | 0% | toox | o5
- Staphylococcus aureus AgT2MR | 275 284 515 517 351 501
- Enterococcus faecium StDevT2MR| &4 4 134 62 36 168




J Antimicrob Chemether 2018; 73 Suppl 4: w27-iv30
doi:10.1093/jac/dky046

Journal of
Antimicrobial

Chem

otherapy

Impact of rapid, culture-independent diagnosis of candidaemia and
invasive candidiasis in a community health system

M. E. Patch'*, E. Weisz', A. Cubillos’, S. J. Estrada'? and M. A. Pfaller®

The primary objectives of this study are twofold. The first is to
ossess the real-world utility of o rapid diagnostic test panel
(T2Candida) to aid in the treatment of patients at risk of candidae-
mia/1C. Specifically, we will examine the time to initiation of anti:

Toble 1. Baseline demogrophic potient informaticn for Phase 1 ond Phase 2, including risk foctors for candidoemia

fungal therapy in potients with positive blood cultures (BCs) or
other normally sterile site cultures (SSCs) (Phose 1) with that based
on a positive T2Candido ropid diagnostic test result (Phase 2).

we will review the indications for micafungin use in 100 consecu-
tive patients receiving at least three doses of micafungin in 2015
and compare duration of therapy (DOT), LOS and 30 day mortality
in those patients receving micafungin therapy empirically without
mycological evidence of candidaemia/IC with those observed ina

cohort of T2-negative/BC-negative patients from Phase 2 of the
study.

Condidaermio, Phase 1 T2Condda positives, Phose 2
Charactanstic {n=19) (n =201 Pualue
Male, n (%) 10(53) 34t 1
AVEIOGe 08, years [renge) 60 (27-87) £9{34-50) 0213
Brood-spectrum antibiotks for =48k, n (%) 18195 15(75) 04738
Central venous cathetes, n (%) 15(79) 104509 0.0596
Porenteral nutrition, n (%) 105 7135) 05072
Renal replocemant™, n (%) 3(18) 2010) 0.53%6
Neutropena (ANC < 1000), n {%| Q0 145 NA
Hoematelogeat matignency, n %) 1(5) 185 1
implantoble prosthetic device, n (%6} L4121) 2{10) 0.5463
Immunosupprassion, a1 (%) 1{5) 3{15) 0.5072
Chemotherapy, n %) 105 2{10) 0.5072
Time to antifungal, h, meon (ronge) 3411-92) 6{t-13)
Length of hospitol stoy, days, medkon (10R} 20(12-33) 1249-24) 0.204]
. . . Length of ICU stey, days, medion (1QR) 410-17) 6{4-11) 0.7039
resulting in a total savings of t-couse 30 oy recdimisson, (%) 100 15) ;
Mertality during hospitt stay, n (%) 9(47) 240) 03s
U S$48440 (or $2 80 per tested All-cousa 30day mortdity, n (%) 9(67) 8140} 075

patient) in antifungal costs
alone.
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Conclusioni....

La diagnosi di Candidosi invasiva rimane ancora oggi una
sfida.

L'uso di biomarkers da soli o in associazione, puo
supportare tempestivamente il clinico nelle scelte
terapeutiche, soprattutto nel sospendere terapie inutili e
ridurre l'impatto di resistenze agli antimicotici.

Investimenti economici nell'ambito diagnostico ripagano
economicamente in termini di costi terapeutici e di
assistenza
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