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FACTORS RELATED WITH THE INCREASE
OF NOSOCOMIAL CANDIDA INFECTIONS IN ICU

» Patients with more severe underlying diseases

» More elderly patients

- _ o Antineoplastic chemo-radio-therapy
MMUNOSUPPression

Transplant surgery

> Increase in survival rate in critical 1liness
...... and prolonged ICU stay



FACTORS RELATED WITH THE INCREASE
OF NOSOCOMIAL CANDIDA INFECTIONS IN ICU
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INCIDENCE OF BACTEREMIA IN ORGAN
TRANSPLANTATION
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CANDIDA INFECTIONS
RISK FACTORS

Multiple blood

Neutropenia :
transfusion

Central Venous Catheters
Candida Colonization
Broad-spectrum antibiotics

Diabetes
Corticosteroids
Immunosuppressors
TPN

Urinary catheters

Lenght of ICU stay
Mechanical ventilation

Hemodyalisis

JL Vincent et Al, Int Care Med 1999, 24: 206-216
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THERAPEUTIC MODALITIES RELATED TO THE
RISK OF FUNGAL INFECTIONS

» Use of broad-spectrum antibiotics

» Suppression of intestinal bacterial flora
» Parenteral nutrition

» Mechanical ventilation

» Multiple blood transfusion

» Hemodyalisis

» Corticosteroids

» Immunosuppressants

» Antacids and/or H2 blockers



Liver transplantation from 2000 to 2008
186 transplants in 180 patients

18 episodes of candidaemia

18

C. C. C. (! A
albicans parapsilosis glabrata krusey  terreus




Invasive fungal infection
Parenchimal infection
Fungal abscess
Septic profile in high risk pts
Persistent fever despite ant. ther.
Septic Shock



Invasive fungal infection

Pe ;.tent fever despite ant. ther.
Septic Shock



Candida in BAL
Candiduria
Candida In surgical drains
Candida in wound
Candida in cvc
Suppurative phlebitis



Candida in BAL
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Antifungals

Anidulafungin 2008

[}

Ketoconazole 1981

Continous infusion

— 1] 111 __1



Current Antifungal Repertoire

Polyenes:
Amphotericin B
Lipid AmB
formulations
Nystatin

Antimetabolites:

5-fluorocytosine

Echinocandins

Azoles:
Fluconazole
Ketoconazole
ltraconazole
Voriconazole




Nuovi farmaci antifungini

+ Aminocandin (HMR-3270)

(phase IT - ITII)

" ]‘ © TRIAZOLES

Butts and Krysan PLOS, 2012

+ Albaconazole ( phase II)
* Ravuconazole (phase IT -

ITT)

» Isavuconazole (phase

ITT)



Farmaci antifungini in fase di
sperimentazione: nuovi meccanismi di azione

Poliossine (C, D, N)
Peptidi

Trasporto con
nanoparticelle

Moriniafungina

(2006 ?)

GM - 192663

GM - 531920

R - 135853

({0]0]5))

Nikkomicina Z
Poliossina

Sintesi aa 70

Inibizione della sintesi di

chitina (Bersaglio Selettivo)
Fase I

Butts and Krysan PLOS, 2012




IDSA GUIDELINES

Clinical Practice Guidelines for the Management
of Candidiasis: 2009 Update by the Infectious
Diseases Society of America

Peter G. Pappas,' Carol A. Kauffman,? David Andes,’ Daniel K. Benjamin, Jr.° Thierry F. Calandra,"
John E. Edwards, Jr.° Scott G. Filler® John F. Fisher, Bart-Jan Kullberg,'? Luis Ostrosky-Zeichner,®

Annette C. Reboli,’ John H. Rex,” Thomas J. Walsh," and Jack D. Sobel®

"WUniversity of Alabama at Birmingham, Birmingham; “University of Michigan and Ann Arbor Veterans Administration Health Care System, Ann
Arbor, and *“Wayne State University, Detroit, Michigan; *University of Wisconsin, Madison; *Duke University Medical Center, Durham, North
Carolina; ®Harbor—University of California at Los Angeles Medical Center, Torrance; ‘Medical College of Georgia, Augusta; *University of Texas at
Houston, Houston; “Cooper Hospital, Camden, New Jersey; ""National Cancer Institute, Bethesda, Maryland; "Centre Hospitalier Universitaire
Vaudois, Lausanne, Switzerland; “Nijmegen University Centre for Infectious Diseases, Nijmegen, The Netherlands; and "“Astra Zeneca
Pharmaceuticals, Manchester, United Kingdom

Clinical Infectious Diseases 2009; 43:503-35




Summary of recommendations for the treatment of candidiasis.

Therapy

Condition or treatment group Primary Alternative Comments

Candidemia

Nonneutropenic adults Fluconazole 800-mg (12-mg/kg) load- LFAmMB 3-5 mg/kg daily; or AmB-d Choose an echinocandin for moder

ing dose, then 400 mg (6 mg/ka)
daily or an echinocandin® (A-l). For

species-specific recommendations,

see text.

0.5-1 mg/kg daily; or voriconazole
400 mg (6 mg/kg) bid for 2 doses,
then 200 mg (3 mg/kg) bid (A-)

ately severe to severe illness and
for patients with recent azole expo-
sure. Transition to fluconazole after
initial echinocandin is appropriate in
many cases. Remove all intravascu-
lar catheters, if possible. Treat 14
days after first negative blood cul-
ture result and resolution of signs
and symptoms associated with
candidemia. Ophthalmological ex-
amination recommended for all
patients.

Clinical Infectious Diseases 2009; 43:503-35



Candidemia

Nonneutropenic adults

Nonneutropenic adults

Fluconazole 800-mg (12-mg/kg) load-
ing dose, then 400 mg (6 mg/ka)
daily or an echinocandin® (A-l). For

species-specific recommendations,

see text.

Therapy

Alternative

LFAmMB 3-5 mg/kg daily; or AmB-d
0.5-1 mg/kg daily; or voriconazole
400 mg (6 mg/kg) bid for 2 doses,
then 200 mg (3 mg/kg) bid (A-)

Summary of recommendations for the treatment of candidiasis.

Comments

Choose an echinocandin for moder

ately severe to severe illness and
for patients with recent azole expo-
sure. Transition to fluconazole after
initial echinocandin is appropriate in
many cases. Remove all intravascu-
lar catheters, if possible. Treat 14
days after first negative blood cul-
ture result and resolution of signs
and symptoms associated with
candidemia. Ophthalmological ex-
amination recommended for all
patients.

Clinical Infectious Diseases 2009; 43:503-35




Summary of recommendations for the treatment of candidiasis.

Candidemia

Therapy

Nonneutropenic adults Alternative Comments
Prlm a r\/ ig/kg daily; or AmB-d Choose an echinocandin for moder
j daily; or voriconazole ately severe to severe illness and
ng/kg) bid for 2 doses, for patients with recent azole expo-
g (3 mg/kg) bid (A-l) sure. Transition to fluconazole after

initial echinocandin is appropriate in
many cases. Remove all intravascu-

Fluconazole 800-mg (12-mg/kg) load- ar catheters, i possibl. Treat 14

. days after first negati\r_e blood.cul—
ing dose, then 400 mg (6 mg/kg) o oymptoms sssociated it
candidemia. Ophthalmological ex-

dally Or aﬂ eChanCandlna (A‘l) FOF amination recommended for all
. A . patients.

spemes—spe(:lflc recommendatlons,

see text.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Candidemia

Therapy

Nonneutropenic adults Altrmatie Comments
Prlm a r\/’ 1g/kg daily; or AmB-d Choose an echinocandin for moder
. o ' ' ately severe to severe illness and
Alternanve for patients with recent azole expo-

sure. Transition to fluconazole after
initial echinocandin is appropriate in
many cases. Remove all intravascu-

Fl UCO nazo |e E lar catheters, if possible. Treat 14

days after first negative blood cul-

ing dose, t LFAMB 3-5 mg/kg daily; or AmB-d o reeiont e o s
daily or an  0.5-1 mg/kg daily; or voriconazole i cmmenied or el
species-sp« 400 mg (6 mg/kg) bid for 2 doses, e

see text. then 200 mg (3 mg/kg) bid (A-)

Clinical Infectious Diseases 2009; 43:503-35




Summary of recommendations for the treatment of candidiasis.

Comments

Candidemia

Nonneutropenic adults ‘Choose an echinocandin for moder
_ ately severe to severe illness and
Primary for patients with recent azole expo-

Alternative: sure. Transition to fluconazole after
~Initial echinocandin is appropriate in
Fluconazole § many cases. Remove all intravascu-

. . lar catheters, If possible. Treat 14
ing dose, t LFAmMB 3-5 mg/kg daily days after first negative blood cul-

daily or an  0.5-1 mg/kg daily; or ' ture result and resolution of signs
species-spc 400 mg (6 mg/kg) bid  and symptoms associated with

then 200 ma (3 ma/ke candidemia. Ophthalmological ex-
see 1ext J ( Q/ ©amination recommended for all

patients.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Suspected candidiasis
treated with empiric anti-
fungal therapy
Nonneutropenic patients Treat as above for candidemia. An LFAMB 3-5 mg/kg daily or AmB-d For patients with moderately severe
echinocandin or fluconazole is pre- 0.5-1 mg/kg daily (B-Ill) to severe iliness and/or recent az-
ferred (B-III). ole exposure, an echinocandin is
preferred. The selection of appropri
ate patients should be based on
clinical risk factars, serologic tests,
and culture data. Duration of ther
apy is uncertain, but should be dis-
continued if cultures and/or serodi-
agnostic tests have negative
results.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Suspected candidiasis
treated with empiric anti-
fu n g al th e r. a p\/ LFAMB 3-5 mg/kg daily or AmB-d For patients with moderately severe

0.5-1 mg/kg daily (B-Ill) to severe iliness and/or recent az-
ole exposure, an echinocandin is
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clinical risk factars, serologic tests,
and culture data. Duration of ther
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continued if cultures and/or serodi-
agnostic tests have negative
results.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Suspected candidiasis

Treat as above for candidemia. An

For patients with moderately severe

echinocandin or fluconazole is pre- ol expouiro, an sehinooand fo

preferred. The selection of appropri
fe rred ( B_l | | ) ate patients should be based on

and culture data. Duration of ther
apy is uncertain, but should be dis-
continued if cultures and/or serodi-
agnostic tests have negative
results.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Suspected candidiasis

For patients with moderately severe
evere illness and/or recent az-

exposure, an ech_itu?canfiin is '
LFAMB 3-5 mg/kg daily or AmB-d 5 s sesme o 2o
0.5-1 mg/kg daily (B-lll)

culture data. Duration of ther
is uncertain, but should be dis-
tinued if cultures and/or serodi-
agnostic tests have negative
results.

Clinical Infectious Diseases 2009; 43:503-35



Summary of recommendations for the treatment of candidiasis.

Suspected candidiasis | For patients with moderately severe

to severe illness and/or recent az-
ole exposure, an echinocandin Is
preferred. The selection of appropri
ate patients should be based on

0.5-1 mg/kg dal clinical risk factors, serologic tests,
and culture data. Duration of ther
apy Is uncertain, but should be dis-
continued if cultures and/or serodi-
agnostic tests have negative
results.

Clinical Infectious Diseases 2009; 43:503-35




General patterns of susceptibility of Candida species.

Species Fluconazole Itraconazole Voriconazole Posaconazole  Flucytosine  Amphotericin B Candins

Candida albicans S S S S S S
Candida tropicalis S S S S S S
Candida parapsilosis S S S S S S
Candida glabrata S-DD to R S-DD to R S-DD to R S-DD to R S

Candida krusei R S-DD to R S S | to R

Candida lusitaniae S S S S S

NOTE. |, intermediately susceptible; R, resistant; S, susceptible; S-DD: susceptible dose-dependent.
® Echinocandin resistance among C. parapsilosis isolates is uncommon.

Clinical Infectious Diseases 2009; 43:503-35



Prophylaxis

Pre-emptive therapy

Empirical therapy
Therapy

Selective therapy



Questions in Fungal Therapy

= Trends in hospital acquired (1CU)
fungal infections

= Prophylaxis, Presumptive or
Documented Infection

s What agent should be used? Cost,
Efficacy, Drug interactions!

= Combination therapy
= MIC testing



Uso degli anti-micotici in T/

Definizione

Farmacoterapia
topica e sistemica
ai
pazienti a rischio
cosi elevato di
infezione
fungina da
giustificare
l'uso del farmaco

Profilassi

Pazienti

: : Obiettivo
a rischio
1) pazienti in
Terapia .
Intensiva Prevenzi
con almeno 3 one
fattori . d/. .
di rischio e {nfez/gn/
sintomi; invasive.
2) pazienti con:
-pancreatite

-peritonite

Note

Rischio di
sviluppo di
resistenze



Uso degli anti-micotici in T/

oL Pazienti o
S Note
Definizione 2 rischio Objettivo

Farmacoterapia Colonizzazione di due o

Terapia . o e ..~ Prevenzione Necessita di
reventiva Prima dell’evidenza  pjq siti non contigui =~ =~ """ )
preventiva di infezioni = colture di

clinica dell’infezionendijce di colonizzazione
sulla base di dati di = da candida (CCl) = 0.5
sorveglianza

microbiologica

invasive  sorveglianza



Uso degli anti-micotici in T/

Definizione L‘j’?’ Obiettivo di Note
4 1iseiio intervento

Farmacoterapia Pazienti con sepsi Riduzione della. Rischio di

Terapia per pazienti con e disfunzione mortalita  ovetreatment
empirica sospetto diinfezione d’organo. Forte sviluppo di
fungina senza prove sospetto di micosi. resistenze
o siti di infezione Assenza diinfezione
definiti batterica

Terapia Farmacoterapia Candidiasi invasiva. Riduzione della Applicazione

mirata per pazienti con Candidemia mortalita a pazienti con
infezione candidemia o
diagnosticata candidos/

invasiva



Miglioramento delle procedure
diagnostiche

Diagnosi precoce/terapia
preventiva appropriata

Riduzione della profilassi e della
terapia empririca inappropriata

Riduzione della pressione selettiva
dovuta all’uso di antifngini

Terapia chirurgica aggressiva di
certe infezioni fungine

Programmi di
controllo delle
iInfezioni fungine

Misure di controllo della
colonizzazione fungina

eProfilassi
dell’esposizione fungina
INn pz ad alto rischio

eAppropriato uso
profilattico in pz a rischio
elevato di sviluppo di
Infezioni fungine







“Candida score”

1699 ICU patients

Predictors of proven candidal infection:

odds ratio

Surgery 2.71
Multifocal colonization 3.04
Total Parenteral Nutrition 2.48
Severe sepsis /.68

Cristobal L et Al: Crit Care Med, 34(3): 730-737, 2006



“Candida score”

1699 ICU patients

odds ratio

3
|

Predictors of proven candidal i%ection:
|

3.04
teral Nutrition 2.48

Severe sepsis /.68

Cristobal L et Al: Crit Care Med, 34(3): 730-737, 2006



Summary of recommendations for the treatment of candidiasis.

ANTIFUNGAL PROPHYLAXIS FOR SOLID-ORGAN TRANSPLANT
RECIPIENTS, ICU PATIENTS AT RISK OF CANDIDIASIS

For solid-organ transplant recipients, fluconazole at a dosage of 200-400 mg
(3—6 mg/kg) daily or LAMB at a dosage of 1-2 mg/kg daily, each for at least
7—14 days, is recommended as postoperative prophylaxis for high-risk liver (A-
1), pancreas (B-11), and small bowel (B-l1ll) transplant recipients.

For ICU patients, fluconazole at a dosage of 400 mg (6 mg/kg) daily is

recommended for high-risk patients in adult units with a high incidence of
invasive candidiasis (B-I).

IDSA GUIDELINES

Clinical Infectious Diseases 2009; 43:503-35




Studies: Liver Transplantation

Prophylactic Fluconazole vs. Placebo

100 + <

- 80 - \
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< 40 -
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*2 50 A - — Placebo
Q
S

@) | |

O 10 20 30 40 5O 60 70 Days

Fluconazole | 108 | 107 | 102 | 100 99 98 98 97
Placebo 104 95 77 73 64 63 61 59

Winston Ann Intern Med 1999;131:729



Risk factors
Colonization
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Foreign bodies
SIRS
ICU

Complication
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i Echinocandins

= Only intravenously
= Fungicidal
= 3 molecules
= Caspofugin
= Anidulafungin
= Micafungin
= Different metabolisms



Hchinocandins

—+

Caspofungin Micafungin
Glarea lozoyensis Coleophoma empetri

{O OH
NH /EL
NH
/OH

HO
ch'
Fb>_“&_2f=o o}
o / CFi%‘\
NH CH,

HO

Anidulafungin
Aspergillus nidulans

{O QH
1054 X
' NH
H:C CNH
0
H O;:?L<?H
HO /NH CH,
HO HT/<t1
"OH
OH O

HO

 Side chains are key determinants of lipophilicity, solubility,

antifungal activity, and toxicity

Adapted from Micafungin US Prescribing Information; Anidulafungin US Prescribing Information; Debono M, Gordee RS. Annu Rev Microbiol. 1994;48:471-497;

Debono M et al. J Med Chem. 1995;38:3271-3281.



Pharmacology: Metabolism,

Elimination, Bioavailability,

Protein

Binding

and

Caspofungin

Micafungin

Anidulafungin

Metabolism

Hepatic metabolism
by hydrolysis and
N-acetylation

Spontaneous nonhepatic
chemical degeneration

Hepatic metabolism
by arylsulfatase and
catechol-O-
methyltransferase

Nonhepatic chemical
degradation

Elimination/excretion Urine 41% Urine + feces 82.5% Urine <1%
Feces 34% Feces 71% Feces =~30%
Protein Binding 97% >99% >99%
Oral Bioavailability <5% <5% <5%
Dialyzable No No No

Adapted from Micafungin US Prescribing Information; Anidulafungin US Prescribing Information; Dodds Ashley ES et al. Clin Infect Dis.

2006;43:528-S309.




Invasive Candidiasis

Management of invasive candidiasis
and candidemia in adult non-neutropenic
intensive care unit patients: Part Il. Treatment

Hemodynamic stability?

Benoit P. Guery
Maiken C. Arendrup

Georg Auzinger

Elie Azoulay

Maircio Borges Sa
Elizabeth M. Johnson

* Echinocandins

High probability of

azole resistance?
iLooal spidamiclogy, colonisstion

* Alternative: LFAB

with fluconazole resistant strains,
Or recant axposurs)

Eckhard Miiller
Christian Putensen
Coleman Rotstein

5 . ¥ M
Gabriele Sganga E:,x” . °
Mario Venditti ~ "
Rafael Zaragoza Crespo
Bart Jan Kullberg * Echinocandins * Fluconazole

* Alternative: LFAB * Alternative:
Intensive Care Med Ec:h_lnn-:andms
DOT 10.1007/s001 34-008-1339-6 Voriconazole
Amphaotericin B
L r

Discuss step-down attitude
according to the species of
Candida isolated (Fluconazole or alternatives)




ORIGINAL ARTICLE MYCOLOGY

Anidulafungin for the treatment of candidaemial/invasive candidiasis in
selected critically ill patients

g

M Giobal success M Microbiological success

L L

28388

Froporiion of patienis
with treatment success (%)
]

[ B T T

EOIVT EOQT 2 weaks & weaks
{n = 157181} (n= 154/158) poatEOT post-EOT

(n=128M128) (n=103109)

Clinical Microbiclogy and Infection 2012 European Society of Clinical Microbiology and Infectious Diseases, CML 18, 680687



International Journal of Antimicrobial Azents xooc (201 2) 300 XXX

Contents lists available at SciVerse ScienceDirect

Antimicrabial

International Journal of Antimicrobial Agents i

journal hemepage: http://fwww.elsevier.com/locatelijantimicag

Efficacy and safety of anidulafungin in elderly, critically ill patients with invasive
Candida infections: a post hoc analysis™
George Dimopoulos®*, José-Artur Paiva®, Wouter Meersseman®, Jan Pachl?, loana Grigoras®,

Gabriele Sgangaf, Philippe Montravers?, Georg Auzinger”, Marcio Borges Sa', Paul ]. Miller],
Tomas Mar¢elk*, Michal Kantecki*, Markus Ruhnke'

Table 2
Global and microbiological success rates in elderly and non-elderly patients {modified intent-to-treat population s
Response Mo, (%] of patients [95% 1) Povalue
Elderly patients (=65 years) MNon-elderly patients (<65 years)
Global success
EOT 49/72 (B8.1%) [560-78.6%] 58/82 (70.7E)[59.6-80.3%] 0719
EOINT 51/73 (69.9%) [58.0-80.1%] G084 (71.4%)[60.5-80.8%] 0.830
2 weeks after EOT 27{54 (50.0%) [36.1-63.9%] 50(74 (67.6%)[55.7-78.0%] 0.045
& weeks after EOT 16/44 (36.4%) [22.4-52.2%] 39/65 (60.0%) [47.1-72.0%) 0.016
Microbiolozical response
EOT 5475 (72.0%) [604-81.8%] G1/83 (73.5%)[62.7-82.6%] 0533
EOINT 676 (73.7%) [62.3-83.1%] 6385 (74.1%)[63.5-83.0%] 0,950
2 weeks after EOT 27/54 (50.0%) [36.1-63.9%] 50(74 (67 .6%)[55.7-78.0%] 0.045
G weeks after EOT 16/44 (36.4%) [22.4-52.2%] 39/65 (60.0%) [47.1-72.0%] 0016

Cl, confidence interval; EOT, end of all therapy; EQIVT, end of intravenous therapy.

* Patients with missing and unknown global or microbiological responses were excluded from these analyses.
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IMPACT OF CANDIDA INFECTIONS ON
MORBIDITY AND MORTALITY

Mortality
Candida endophthalmitis 40-80% (Brooks ‘89, Menezes ‘94)
Candidemia 25-60% (Horn, 1985, Pittet 1993)

Directly attributable to Candidemia 38%  (Wey 1988)

EPIC study: 6% Candidemia alone

25%  fungi + Proteus
100% fungi + Morganella or
Providencia spp.



Fusarium oxysporum

UNIVERSITA' CATTOLICA DEL SACRO CUORE
POLICLINICO UNIVERSITARIO AGOSTINO GEMELLI
ISTITUTO /DI MICROBIOLOGIA
Servizio Analisi IY (Microbiologia e Virologia)
Direttore/Prof. Giovanni Fadda

Codice sanitario:19712744 Data referto: 14/06/2006 13:25

Paziente: v Bletkesk Rekeokehok
Data di nascita: 30/07/1954 Cod.Fiscale: BTTNZRS54L30F522G

Reparto: 02182 TIPO Nosografico: 0106013756887
Richiesta: 31/05/2006 15:59 Data prelievo:31/05/2( .
Descrizione Risultato

ESANMI DI NICOLOGIA
MATERIALE: CATETERE VENOSO

DIRETTO  PER MICETI

Osservazione mediante colorazione di Gram

ELEMENTI MICELIALI

COLTURA PER MICETI

Esame colturale POSITIVO

Funghi filamentosi

Identificazione morfologica FUSARIUM OXYSPORUM
Microrganismo FUSARIUM OXYSPORUM
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Anidulafungin is a new echinocandin recently approved for the treatment of
escﬁhageal candidiasis, candidemia and other forms of invasive candidiasis, Al nge, gy RN rappan 2 eck
such as peritonitis and intra-abdominal abscesses in non-neutropenic patients. SEASTTT. eplan
It is fungicidal against Candida spp and fungistatic against Aspergillus spp.
It is active against Pneumocystis jirovecii. In contrast, anidulatungin does not
have activity against Cryptococcus neoformans, Zygomycetes or molds, other |
than Aspergillus spp. The drug is well tolerated, even in patients with renal or ’f.:';l;l'm e 8 e 3y g
o i 1y Cmu,ﬁ?"“’“ de RO e
0z, M2 fagg, a.?E, L oy L — ;
andty

hepatic impairment. In contrast to other echinocandins, it does not e i
thway and has a low e pp L :
Fotibisgysgy, ,;mﬂﬂm:da ol g
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Anidulafungin treatment in liver tx
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Ophthalmoscopy

B An OPHTHALMOSCOPY (fundus oculi) was taken to
exclude intra-ocular Candida localization




Table 1. Patient Characteristics and APACHE Il Score at
the Enrollment

Aridulafungin
in=1%
Male, n (%) 8 (69.2%)
Ethnicity, n (%) white 13 (100%)
Age at enrollment (), mean = SD 48.7 £ 16.4
Range {v) 38-65
Patients aged =65 v, n (%) 1(7.6%)
Pretreatment APACHE Il score (mean = SD) 15 = 8.0
Percentages of patients with APACHE |l score
=5 0
5-10 229
10-15 43.9
15-20 199
=20 4.5

APACHE, acute physiolsgy and chronic health evaluation; 2D, standard
deviation.

Table 2. Site of Infections

Site Mo of Patients %
Bile from T-tube 7 3.8
Blood 3 23.1
CVC 2 154
BAL 2 15.4
FParitoneum 1 7.7
Other 1 7.7

CVC, cantral venous cathetar, BAL, bronchoalveclar lavage.
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Distribution of Candida species (n=13 pts; 16 isolates)

B C. albicans

B C krusei

6,2%

M C glabrata

B C. lusitaniae

M C. parapsilosis

M Multiple Candida spp

M C. tropicalis




Adverse Events

ADVERSE EVENT N° (%)
Nausea 2 (13.3%)
Vomiting 1 (6.7%)
Diarrhea 0
Thrombocythemia 0
Phlebitis 0

Rash 0
Infection 0

1 Bilirubinemia 1 (6.7%)
T ALT 1 (6.7%)
T AST 1 (6.7%)
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In vitro activity of anidulafungin against biofilms formed by bloodstream isolates of Candida species

P0O12

B. Posteraro, B. Fiori, M. Sanguinetti, G. Fadda

Institute of Microbiology, Universita Cattolica del Sacro Cuore, Rome, Italy

Abstract

Invasive fungal infections represent a relevant health problem due to their elevated rates of mortality and
costs of care. Among these infections, candidiasis can be associated with the formation of biofilms on
bioprosthetic surfaces. This Candida biofilm growth results in antifungal drug resistance and protection of
the fungus from host defenses, which carry important clinical repercussions.

Echinocandins, namely caspofungin, micafungin, and anidulafungin, represent the newest addition to the
arsenal against fungal infections. Through the inhibition of the fungal (1,3)-beta-D-glucan synthase, these
agents have a broad spectrum of activity and are similar to each other with respect to in vitro activity
against Candida species. Recent studies have shown that caspofungin and micafungin are also able to
interfere with Candida biofilm growth on polystyrene and central venous catheter sections, as well as to
induce a significant and persistent reduction in the yeast metabolic activity of biofilms when used as
catheter lock solutions.

The aim of this study was to investigate the in vitro activity of anidulafungin on both planktonic and sessile
growths of eighty isolates of Candida species (10 C. albicans, 40 C. parapsilosis, 10 C. tropicalis, 10 C.
glabrata, and 10 C. krusei) collected from blood infections. Susceptibilities of these isolates to caspofungin
and fluconazole were also determined.

RUA‘s‘?ge!Yuﬁ! él ?ng%ﬂgh!aéﬁﬁ%ﬁ%\?%%gu!! !%%%S a %SBQEB%H’%H%S%’ aton of ggﬁ%é”gﬁe! ! !

%FSI%%{HS{% surfaces, such as intravascular catheters (1). Biofilm-mediated antifungal resistance has been
documented and probably contributes to Candida pathogenicity in catheter-related bloodstream infections
).

Although fungal biofilm-associated infections are frequently refractory to conventional antifungal therapy, the
echinocandins, which constitute the first class of antifungals that interfere with the cell wall synthesis by
inhibiting 1,3-beta-glucan synthase, have recently been demonstrated to be active against Candida biofiims

Qs aiiagnb dluconarples FoaBs | RRIUES HIMEAPY G Ehb difterrat fepadsia spstiss, 10 C. tropicalis,
10 C. glabrata, and 10 C. krusei. All of the isolates were from blood cultures obtained from hospitalized
patients at the Catholic University Medical Center.

Planktonic MICs were determined according to the Clinical and Laboratory Standards Institute M27-A3
method.

The MICs for sessile (biofilm) cells (SMICs) were determined using a microtiter-based assay (5), following
the procedure depicted in Figure 1. The drugs were prepared in a series of two-fold dilutions as follows:

i EEmErele, 426 D 2 [ Grow fungal cells and prepare inocula
(1 x 10%ml in RPMI 1640)

suspension or sterile RPMI 1640 (negative control)

| Incubate the plates at 37° C for 48 hto allow |
biofilm formation
ST

Wash biofilms and add antifungal agents.
Incubate at 37° C for 48 h
1
Wash and add XTT. Incubate in the dark at 37° C
for 2-3 h. Read in microtite plate reader.

Figure 1. A flow-chart diagram summarizing the different steps of the procedure

SMICs were determined using the 2,3-bis(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-
carboxanilide (XTT; 0.25 mg/ml) and menadione (1 UM) and expressed as a percentage of metabolic
activity of drug-treated biofilms compared to drug-free biofilms (controls, considered to be 100%). SMIC
was the antifungal concentration at which a 50% decrease in absorbance was detected in comparison
with the control biofilms.

Results

Table 1. Distributions of fluconazole MICs for different Candida species isolates under planktonic or biofilm

growHrconditons

No. of isolates for which indicated MIC (ug/ml) was:

Species (No. of Type of MIC 0.125 0.25 0.5 1 2 4 8 16 32 64 128 256 >1,024
isolated tested)
C. albican: s( 0) MIC for planktonic cells 3 .6 1 . ) . . Lo
Table 2 |stnbut|§,w§ of anidulafungin MICs for different Candida species isolatgs under planktpnic or biofilmy
o Ea SBE' o EE m VT Tor prankiontc et ® v 1 NG of isBlates for which indicated MIC (ng/ml) was:

SMIC 6 6 28
C. tropicalis (10) MIC for planktonic cells 1 3 5 1
%Dﬂf%%sé[\é (ﬁ)lsolated MIC g planktomcy@% of MIC 0.03 0.06 0.125 0125 6 O.E 1 12 4 8 16 >16

MIC 10

C. krusei (10) MIC for planktonic cells 2 3 5]

SMIC 1 9
C. albicans (10) MIC for planktonic cells 3 7

Table 3. Distributions ¥f&aspofungin MICs for different Gandidazpecies strains under planktonic or biofilm

growHrconditons

No. of isolates for which indicated MIC (pg/ml) was:

MIC for plankBsh?f Mfs 003 006 035 025 0P 1 2 4 8 16 >16
2 & 11 15 4

Eofeipatiesd! g0y

C. albicans (10 MIC for planktonic cells
d bevidistaigutions oMnﬁmg&icM&Cs for planktonlca and sessne gells of the different Candida

species are shownsMCTables 1, 2, and 3. Wherea$ the fliconazole SMICy, was >1,204 pg/ml for

the isolates of all the species tested, the caspofungin SMICg, was 0.25 ug/ml for the C. albicans

isolates, 8 pg/ml forthe C. parapsilosis isolates, 1 pug/ml for the C. tropicalis isolates, 0.5 pg/ml for

ther@sigliabrata isolates,pandnt g/ml for the C. krusei isolates. &he amidulalafungin SMICgy, was

0.4D5 Ul for theZt HiBIEEHE ¥olates, 1 g/ml fbr the C. parapsilosts isdlate¥, 0.b6 (ig/mf for the

C. tropicalis and C. glabrata isolates, and 0.25 pg/ml for the C. krusei isolates.
Conclusions

Resuls of this studycsupperinthersprevious finding that echinocandins are active against Candida

BigHE(3, 4). In tffEISHEH" W demonstrated that anfdulafihgin was‘more active than

caspofungin also against C. parapsilosis biofilms, that have been found to be less
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and Table 1. Distributions of fluconazole MICs for different Candida species isolates under planktonic or biofilm
costs of care. Among these infections, candidiasis can be associated with the formation of biofilms on —reTReoHtHieTS

bioprosthetic surfaces. This Candida biofilm growth results in antifungal drug resistance and protection of

the fungus from host defenses, which carry important clinical repercussions.

Echinocandins, namely caspofungin, micafungin, and anidulafungin, represent the newest addition to the Species (No. of Type of MIC 0125 025 05 1 2 4 8 16 32 o4 128 256  oLo24
arsenal against fungal infections. Through the inhibition of the fungal (1,3)-beta-D-glucan synthase, these isolated tested)

agents have a broad spectrum of activity and are similar to each other with respect to in vitro activity
against Candida species. Recent studies have shown that caspofungin and micafungin are also able to
interfere with Candida biofilm growth on polystyrene and central venous catheter sections, as well as to
induce a significant and persistent reduction in the yeast metabolic activity of biofiims when used as ..MIC for plankfonic cells
catheter lock solutions.
The aim of this study was to investigate the in vitro activi
growths of eighty isolates of Candida species (10 C. albica 4 - 0C. T . = 1

No. of isolates for which indicated MIC (ug/ml) was:

1
Candida species isolatgs under planktpnic or biofilmy

pe NG of isBlates for which indicated MIC (ng/ml) was:
6 28

Results of this study support the previous finding that
echinocandins are active against Candida biofilms (3, 4). In
this study, we demonstrated that anidulafungin was more
active than caspofungin also against C. parapsilosis
biofilms, that have been found to be less susceptible to
caspofungin (3).

suspension or sterile RPMI 1640 (negative control) C tropicalis and C. glabrata isolates, and 0.25 pg/ml forthe C. krusei isolates.
S Conclusions

| Incubate the pla_te§ at 37° C for 48 hto allow |

biofilm formation Resulis of this studycsupparntheisprevious finding that echinocandins are active against Candida

| Wash biofilms and add antifungal agents. | BigHE(3, 4). In tffEISHEH" W demonstrated that anfdulafihgin was‘more active than

Incubate at 37° C for 48 h . X X . .
T caspofungin also against C. parapsilosis biofilms, that have been found to be less

Wash and add XTT. Incubate in the dark at 37° C
for 2-3 h. Read in microtite plate reader. References
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Figure 1. A flow-chart diagram summarizing the different steps of the procedure A 3 = 3
2. Tumbarello Metal. 2007. Biofilm production by Candida species and inadequate antifungal therapy as predictors of mortality for patients with candidemia.
SMICs were determined using the 2,3-bis(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5- J. Clin. Microbiol. 45 (6); 1843-50.
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was the antifungal concentration at which a 50% decrease in absorbance was detected in comparison €. krpseidd@G et al. 2008. A Mifpleratankioriagelie 96-well plate-Based metiod for the formation &ffungal biofilms and its appllcatlon to antifungal
4

with the control biofilms. usceptibilitytesting. Nat. BMi6c. 3 (9): 1494-500




i Conclusion

= Epidemiology and pathophysiology
= Increased rate of non albicans
= Diagnosis
= Remains difficult
= The molecules
= Echinocandins have a proeminent place

= Available guidelines
= Association?



The E. Drohuet Lecture
Antitungal vaccines

Prof. Antonio Cassone has proposed a revolutionary approach for protecting
Immunocompromised patients even against multiple mycoses with a single,
well-defined B-glucan-protein conjugate vaccine.

The realization that fungicidal antibodies may be protective against most major
fungal pathogens inspires the paradigm shift that, in analogy with bacteria and
viruses, antifungal vaccine efficacy may not require cellular or other arms of
the immune system.
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