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H cuotnpatikn Kavtivtiaon:
£lval CNUAVTIKN Yld TOV KAWVIKO;

» H ovyvotnta e avéavel
- 'Exel ueyaAn voonpotnta kot Ovnopuotnta
- H emonuioAoyia tne petaparretat
= Non-albicans Candida spp.
» Ynapyel mpoAnua avtoyne
» Nea avTiHUKN TIAoTKA (PAPUAKA LITTATVOVV OTNV KAIVIKT Tpaén



EWIOnUIOAGYIE

AvEavopuevn ovyvotnta
Meyain Bvnowotnta



Bloodstream Fungal Infection
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Nosocomial bloodstream infections in US hospitals: 1995-2002

BSI per % BSI % Crude mortality

e FEegen ad:n(:’sos(:gns fotal ICU Non=ICU Total | ICU Non-
n=20,978 | n=10,515 | n=10,515 ICU
1. CoNS 15.8 31.3 35.9 26.6 20.7 | 25.7 13.8
2, S aureus 10.3 20.2 16.8 23.7 254 | 344 18.9
3. fg;e’ ococeus 4.8 9.4 9.8 9.0 339 |430| 240
4. Candida spp 4.6 9.0 10.1 7.9 39.2 | 471 29.0
5. E coli 2.8 5.6 3.7 7.6 224 | 33.9 16.9
6. Klebsiella spp 24 4.8 4.0 5.5 276 | 374 20.3
7. P aeruginosa 2.1 4.3 4.7 3.8 38.7 | 47.9 27.6
8. Enterobacter spp 1.9 3.9 4.7 3.1 26.7 | 32.5 18.0
9. Serratia spp 0.9 1.7 21 1.3 274 | 339 171
10. A baumannii 0.6 1.3 1.6 0.9 34.0 | 434 16.3

Wisplinghoff H et al. Clin Infect Dis. 2004;39:309-317.
Surveillance and Control of Pathogens of Epidemiologic Importance (SCOPE) study.



Ovnootnta

Parameter No. of episodes  Mortality (%) p value
Aetiological agent
C. albicans 1,090 38.5 0.65
C. glabrata 269 45.0 0.02
C. parapsilosis 263 25.9 < 0.001
C. tropicalis 140 414 0.42
Underlying condition
Surgery 892 35.3 0.26
Intensive care 791 42.4 0.02
Solid tumour 442 49.2 < 0.001
Haematological
malignan Cyg 247 44.9 0.03
HIV infection 61 23.4 0.03
Premature birth 123 26.8 0.02
Age group
<1 year 142 26.0 0.006
1-19 years 148 22.3 < 0.001
20-69 years 1,096 36.6 0.46
=70 years 556 47.7 < 0.001
Total population 1,942 37.9

Tortorano AM, et al. Eur J Clin Microbiol Infect Dis 2004



Mortality rate in IFl is high

- Mortality rate from Candidemia vs. bacterial BSI -

50 - g
-
40 | =
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©
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0 - ] ]
Koag.neg. StaphylokokkenS. aureus Enterokokken Candida E. coli

Wisplinghoff H et al. Clin Infect Dis 2004;39:309-317.



Outcome is even worse in ICU patients

- Mortality rate of Candidemiea vs. Bacterial BSI -
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Staph. Aureus Acinetobacter Pseudo. Aer. Candida Klebsiella spez.

Wisplinghoff H et al. Clin Infect Dis 2004;39:309-317. BSI pathogen



EmdnpioAoyla

. Amtotelovv 10 12% Twv ev80oVooOoKOUEIaK®MV LKpoBiaticov

Hidron Al, et al.: annual summary of data reported to the National Healthcare Safety Network at the Centers for Disease
Control and Prevention, 2006—2007.
Infect Control Hosp Epidemiol 2008, 29:996—-1011.

» YTOUC AVOOOKATAOTAALEVOUC A0OEVEIC I EMITTWOT ELVAL
Heyaavtepn eng 28%

= Kontoyiannis DP et al. Prospective surveillance for invasive fungal infections in hematopoietic stem cell transplant recipients,

2001-2006: overview of the Transplant-Associated Infection Surveillance Network (TRANSNET) Database.
Clin Infect Dis. 2010 ;50:1091-100



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kontoyiannis%20DP%22%5bAuthor%5d

H kopun tou mayoBouvou;

» NekpoTopkn peAetn o€ 720 acOevelic ue aUaToOAOYIKES
KakonOeieg
5 Q4 €lYAV CLUOTNUATLIKI] KAVTIVTIOOT TNV OTyur tov Oavatov

= Movo 24 eiyav OeTikn KOAAIEPYEIA ATUATOC TPV KATAANEOLV .
[IpoguAagn;

- Kami M, et al. Effect of fluconazole prophylaxis on fungal blood cultures: an autopsy-based study involving 720 patients with
haematological malignancy. Br J Haematol. 2002;117:40



H emionuenroyia YeTaBarNETal

Non-albicans Candida spp.



Katavopn twv Candida species otnv
Eupwtn 2004

I C. albicans
C. glabrata

C. parapsilosis
B C. tropicalis

L] C. krusei

B C. guilliermondii

C. lusitaniae

B C. kefyr

Other species
Il Unidentified Candida sp.
] > 1 Candida spp.

Tortorano AM, et al. Eur J Clin Microbiol Infect Dis 2004; 23:317—22



Katavopn twv Candida species 2009

» Prospective Antifungal TuyvomTa
Therapy (P ATH) Alliance m C. albicans ®Non - albicans
database

» 2019 aoBevelg
KATAYPAPN KAV , LETAED 1 -
7-2004 KAl 5- 3-2008

Horn DL, et al. Epidemiology and outcomes of candidemia in 2019 patients: data from the
prospective antifungal therapy alliance registry.
Clin Infect Dis. 2009;48:1695-703.



EAMAVIKD EUumelpla

AwuatoAroyikol aoBeveig



EAANVIKN epmelpla 2009-2011

[Tpoomtikn Candida species
:_—[O}\UKSVTleﬁ (Il=9) m C. albicans * Non-albicans spp
1,158,018 un-aiuatoAoykot

aoOevelg

N=967 89T8'10061(1 48%
KAVTIVTOLUIOG

0.83 cases per 1,000
admissions

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



Emimtwon tng Kavtivtalplag

* 40 €TTEL0001A KAVTIVTAIULAC 711 27.864 £100Y®YWV AUATOAOYIKWYV
aocOevov,
enmtwon 1.4 /1000 ewcaywyec, 95% C.1.: (0.88, 1.98)

* P<0.001

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



EAANVIKN EYTTEIPIO O€ AIUATOAOYIKOUC
aoBeveic 2009-2011

Other C. albicans

C.tropicalis  7-50% 12,50%

15,00% C. guilemondii

5,00%

C. glabrata
10,00%

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



EAANVIKN EPTTIEIPIA OE AIPATOAOYIKOUG ACOEVEIC
2009-2011

- Case control nested analysis: 80 controls
- Risk-factors

= Central venous catheters,

» Hypogammaglobulinemia,

= High APACHE II score

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



EAANVIKN EPTTIEIPIA OE AIPATOAOYIKOUG ACOEVEIC
2009-2011

- Crude mortality at day 28:
» Hematology 18/40 (45%)
= Non-hematology 9/80 (11%)

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



EAANVIKN EPTIELPLA OE ALPATOAOYIKOUC ACOEVELC
2009-2011
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Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50—057



[atl au€avovtal ot non-albicans?

Variable Crude OR (95% Cl) P Adjusted OR (95% Cl) P

Age by decade 1.20 (0.97-1.47) .09

Lung disease 1.54 (0.75-3.15) .23

Gastrointestinal procedure 1.33 (0.92-0.91) A3

Mean no. of antibiotics per day 2.02 (0.78-5.25) A5 2.311(0.71-7.54) A7
Mean no. of platelet transfusions per day 2.11 (0.66-6.73) 21

No. of days of CVC use/no. of days at risk 1.43 (0.86- 2.36) A7 1.95 (1.10-3.47) .02
Proportion of days of fluconazole exposure 8.14 (1.87-35.4) .01 11.6 (2.28-58.8) .003
No. of days of TPN/no. of days at risk 0.50 (0.22-1.11) .02 0.16 (0.05-0.47) .009

No. of days of corticosteroid therapy/no. of days at risk 0.70 (0.37-1.35) .29

NOTE. CVC, central venous catheter; TPN, total parenteral nutrition.

Chow JK et al. Factors Associated with Candidemia Caused by
Non-albicans Candida Species Versus Candida albicans in the

Intensive Care Unit.
Clinical Infectious Diseases 2008; 46:1206—13



Ta non=albicans GTeAEXN

MeyaAUTtepT avtoyn ‘ ueyaAvtepn Ovnouotnta



2.UVOAIKN BvnoiyotnTa ava €i00¢

% Crude mortality
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Sipsas NV et al. Cancer 2009



NEa avTiUUKRTIECIKE MapUaKe



Emtdayvven oty avoKIAvYT vVEOV QUPULAK®OV

Micafungin
# QapHAKWY Anidulafungin
Posaconazole
18 -

16 - Caspofungin
1o ABCD

12 - L-AmB
10 -

Voriconazole

Terbinafine

ltraconazole

. Fluconazole
Miconazole

o 1 1 1 1 1 1 1 1 1 1 1

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
‘ETog



NewTepa aVTUUKTICoIKA

T emtiGpaon elye 1 €10AYWYT) TOVS OTNV KALVIKT) TTPAEN;



Emitrtwon tng kavrivraigiog oto MDACC 2001-
2007

22.8 23.2

N
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N
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Inpatient Days

(&)

Incidence per 100,000

0

2001 2002 2003 2004 2005 2006
Sipsas NV, et al.: Cancer 2009, 115:4745-4752.




Ovnowotnta

» ZTOLXELA TTOV TTAPONKAV ATTO 7 TUXAOTTOINUEVES KAIVIKEC UEAETEC
Oepamelag e XK pe vemtepa @AapUaKa £0e1EAV OTL 1] CUVOAIKT)
Ovnowotnta petalL twv 1831 acbevwv v 30 nuepa ntav 31.9%.

- Andes DR, et al.: Impact of therapy on mortality across candida spp in patients with invasive
candidiasis from randomized clinical trials: a patient level analysis [abstract M-1312].

Presented at the 50t Interscience Conference on Antimicrobial Agents and Chemotherapy
(ICAAC), Boston, USA; September 12-15, 2010



EmidnpioAoyia oto MDACC
| vames)

1988-1992 1993-2002 2001-2007
n=230 n=281 n=173
Candida species
C. albicans 79 (34) 38 (13) 41 (24)
Non-albicans species 139 (60) 227 (81) 129 (75)
C. glabrata 28 (12) 86 (31) 8(5)
C. krusei 17 (7) 68 (24) 30 (17)
C. parapsilosis 33 (14) 39 (14) 42 (24)

C. tropicalis 53 (23) 27 (10) 37 (21)



H elocaywyn Twv VEWTEPWY AVTIHUKNTIACIKWY OE acOeVEIC pE
AlPHATOAOYIKEC KAKONOELEC

» ZUYVOTNTA TNC VOOOU ?
» Ovnowotnta ?

» Metefarrav v emonuioAoyia



Na®owucioioyie

Ouadeg / mapayovteg KIvoLVoOU



‘Evac BappaAEog yeppavog IDIKEUOPEVOC XEIPOUPYIKNC!

* Méxpi 1o 1960°’s — n Candida sivar tTroAu
MEYAAN YIA va TTEPACEI ATTO TO EVTEPO OTO
aipya

* ‘Evag €10IKEUONEVOG EKOVE TNV UTTO0EON OTI T
avTIBIOTIKA — utrepavartrTuén Candida oto
EVTEPO— METAKIVNON OTO dild

°* AvéBeoe o€ 2 ouvadEAPOUG TOU VA TOV

TTAPAKOAOUOOUV Kal KATATTIE KAAAIEPpYNUO
1012 C. albicans



Candida translocation (persorption) after ingestion of a

massive oral inoculum

FUNGZAEMIA AND FUNGURIA AFTER
ORAL ADMINISTRATION OF
CANDIDA ALBICANS

W. KRAUSE
H. MATHEIS K. WuLr

FROM THE LANDESKLINIK AND THE STADT-KRANKENHAUS, KASSEL,
WEST GERMANY

St We have administered approximately 1012

2 cells of Candida albicans orally to a
healthy volunteer. C. albicans cells were cultured from
blood-samples taken after 3 and 6 hours, and from urine
samples taken after 23/, and 3'/, hours, and were found
to be identical to the strain administered. There was a
transient toxic reaction 2 hours after ingestion, and
symptoms of fungemia were observed up to 9 hours
after the start of the test. No lasting damage resulted
from the experiment. We conclude that C. albicans cells
are capable of passing through the intestinal wall, prob-
ably by the mechanism of * persorption ”’ and so reach
the blood and urine. Since the population of C. albicans
in the intestine was comparable to that sometimes seen
after the use of broad-spectrum antibiotics, it seems
likely that antibiotic-induced fungal overpopulation
may also result in fungemia.

Introduction
ANIMAL studies have shown that particles 5-10 u in
diameter can be absorbed intact from the intestinal
tract, reach the bloodstream via the thoracic duct, and
be detected in the urine. This was first described by
Herbst in 1844, and was later confirmed by Hirsch
(1906) and Verzar (1911). More recently the absorption

were taken at the same times.

Laboratory values for blood and urine a week before the
experiment were normal. The volunteer had for many months
been on the normal hospital diet. From 24 hours before the
test, he took no food and drank only unsweetened black tea.
At the start of the test, rectal temperature was 37'1°C,
blood-pressure 145/100 mm. Hg, and heart-rate 88 per
minute.

Administration of Candida

C. albicans, strain No. 70310 (Hamburg), was used. A
week before, and on the day of the experiment, the strain
was investigated for purity by the method of Lodder and
Kreger-van Rij (1968) in the mycological laboratory of the
Municipal Hospital, Kassel. A total of 80 g. of C. albicans
was grown in the same laboratory using Sabouraud-dextrose-
agar without inhibiting (antibiotic, chemotherapeutic) or
growth-stimulating substances (such as vitamins).

As 200 mg. of C. albicans was expected to grow on each
culture-medium plate, 400 plates were inoculated. '_I'hc
cultures were investigated for bacterial and fungal contamina-
tion. From them 80 g. of Candida cells (free from culture-
medium particles) was taken and a suspension was made_ln
100 g. of physiological saline solution, producing a liquid-
pulpy suspension of 180 g. which contained at least 10** C.
albicans cells. The suspension was prepared half an hour
before administration. Shortly before the volunteer
it, the suspension was again sampled for control cultures
and slides.

10 minutes after taking the suspension, the volunteer drank
200 ml. of non-carbonated mineral water to wash down the
residues and an hour later he drank 400 ml. of physiolopfﬂl
saline solution. As the reaction to the massive dose of living
pathogenic fungi could not be predicted, all measures for
emergency treatment were ready.

After 2 hours the subject felt very ill; at 3, 7, and 9
hours, rectal temperature was 38:7°C; he was shivering
and had a severe headache. These signs and symptO':1s
appeared to indicate a toxic reaction and fungzmia. 3's

Krause et al. Lancet 1969;1:598-599.



laTpikn TTapépfaon PoAoc oTn Aoipwén
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Napdayovreg Kivduvou

AVvOOOKATACTAAUEVOI Mn - avOOOKATACTOAUEVOI
OudeTepoTrevia AVTIBIOTIKA eUPEWS PATUATOC
BMT AlyokdBapon
BAevvoyoviTida CVC
GVHD VDU
TUTTOC XNMEIOBEpaTTEIOC Baputnta vooou
MeTapdoxeuon opyavou TPN
AVTIBIOTIKA EUPEWS PATUATOC Aidtpnon n xeipoupyeio NE2
CVC ATTOIKIONOG
ATTOIKIONOG AlaBATNG
loTopIkG voonAgiag oe MEO
MaykpeartiTida

*Gamaletsou MN et al. Curr Fung Infect Reports 2011; 5: 34-41.
*Blumberg HM et al. Clin Inf Dis 2001;33:177-86



KANVIKD) EIKOVE



Skin lesions of disseminated candidiasis

 Tiny pustular lesions due to the
hematogenous dissemination of Candida
albicans can be seen in this hospitalized
patient with fever and signs of sepsis.




Muscle abscess in disseminated candidiasis

- Erythematous, warm, tender
gastrocnemius muscle in an elderly man
with acute leukemia and neutropenia.
Biopsy showed microabscesses containing
budding yeasts and pseudohyphae.




Nodules in disseminated candidiasis

A : - Large erythematous, nodular lesions with
" central necrosis in a patient with acute
leukemia and disseminated candidiasis.




INONTIKN Kavtlvtiaon
dacpa KAVIKWY EKONAWOCEWV

Stouatitida Xoplo-

: au@ipAnotpoeiSitida

"x‘
LR
3>

=

Walsh et al. Infect Dis Clin North Am. 1996;10:365-400.



Disseminated candidiasis Kidney

- Numerous small abscesses can be seen
studding the surface of the kidney in a
patient who developed disseminated
candidiasis during a chloramphenicol-
induced neutropenia.




ACNVEIST)



KaAAlEpyela alpatog

» Movo 35%-50% €xovv Detikn KaAAlEpYELA KATA TNV EVAPEN TV
OVUTTTOUATWV

» H mtpouAraén petwvel tnv evaiodnoia

» > 72 wpeg yia Oetikomoinon ywa Candida

» AMeC 48 wpeC Y1 TAVTOITOLNOT] — LUKNTOYPALLUA
= peptide nucleic acid fluorescence in situ hybridization (PNA FISH)
= direct germ tube analysis
» nucleic acid detection tests



OpoAoyIKEC HEBOOOL

* AViYVELOVV CLOTATIKA TOV KUTTOPIKOU TOLYWUATOC TOU HUKNTA
° mannan
s 3-(1,3)-D-glucan
» Avtioopata
» anti-mannan antibodies
» ZUVOLAOUOC
= mannan antigen / anti-mannan antibody



Moplakec pebodol

« PCR assays
= amplification of
- the panbacterial [16S and 23S ribosomal RNA (rRNA)]
- panfungal (28S rRNA)
- intervening internal transcribed spacer (ITS) gene regions



T2 - candida test

- Faster targeted therapy and
reduction in empiric antifungal
costs
» The T2Candida Panel is the first and only

FDA-cleared direct-from-blood fungal
pathogen detection assay, providing same-

day results directly from a whole blood
specimen.

- T2Candida’s greatest clinical utility
is for patients:

> Admitted to the ICU

» Have febrile neutropenia

» Have septic shock

» In ICU at high risk for candidemia




RRRRRRRRRERRRRRRRRRRRRRRRRRREW,
CT

» CT scan of the thorax
showing discrete nodules,
which were a manifestation
of chronic disseminated
candidiasis after treatment
for acute leukaemia.




Radiologic Diagnhosis in
Hepatosplenic Candidiasis

= MRI and CT more sensitive
than
ultrasound: ~90% versus ~70%




Skin scraping in disseminated candidiasis

- A budding yeast (arrow) is visible in this
Gram stain of a pustular skin lesion from a
neutropenic patient.
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2XE0N METACU OVNOINOTNTAG KAl EYKAIPNG EVAPENG TNG
AM aywyng

EvO0 — VOOOKOMEIOKN
evnoipornTa (%)

= = N N W W

o 01 ©O O © 01 ©O O

| | | | | | |

| | | |
<12 12-24 24-48 > 48

KaBuoTépnon otnv évapén tng AM (wpeg)

Morrell M, et al. Antimicrob Agents Chemother 2005; 49:3640-5



Avanove ue te gldec the Candida



!usceptlgl‘lty pro”e o! |

Candida species

Candida sp AMB? FLUC ITRA VOR Echinocandin
C albicans S S S S S

C tropicalis S S S S S

C parapsilosis S S S S S-NS

C glabrata S- S-DD-R S-DD-R S-S-DD S

C krusei S- R S-DD-R S S

C lusitaniae S-R S S S S

aNo established breakpoints.

Adapted from Pappas et al. Clin Infect Dis. 2004;38:161-189.



AvVanove Ve to onUEle THE AOIUWERC



Antifungal Pharmacokinetics:
Drug Distribution

¢id

p=X

Liver/ Gut/Gall Brain/ Urine/

Spleen Kidneys Bladder Lung CSF Eye Bladder
AmB + + + + - — -
5FC + + + + + + +
FLU + + + + + + +
ITR + + + + - — -
VOR + + + + + + —
HON + + + + - - —
Echino + + + + - - —

+ 250% of serum concentrations
— <10% of serum concentrations

Groll AH et al. Advances in Pharmacol. 1998;44:343.



AM GTRV KATAAAAAN OOCN



Emineda Tnc ¢AoukovalOAnNC oToV 0pO ME
n xwpic doon $opTIioNnc

1.4 1
= Aoon ¢opTIoNng
E 12 )
&
b 1 e e e e e e e e e e e e e o e e e e e e e e e e ) e e e e e e e e e
% ~AUC/MICgqyg >25
§ 0.8 - Xwpic d6an @oépTIoNG
8
S 0.6 , ) ) ) ,
= Niyorepor armré 1o 11% AauBavouv 660n opTIonS
S 0.4 - . ,
© H urro-doooAoyia givai ueyaAurepn
g) 0.2 1 o€ aobeveic ue ueyalo BMI
<
0 | I | I | |
0 1 p 3 4 5 6 7
Hu€peg

AUC = area under the curve.
Goa KL, Barradell LB. Drugs. 1995;50:658-690.



ATOUAKOUVEON TOU KEVTOIKOU KaBeThoa

IDSA guidelines



IDSA recommendations

« IV catheter removal strongly recommended for non-neutropenic patients (A-III)

- Data for catheter removal in neutropenic patients less compelling, however experts
recommend removal of CVCs (including tunneled catheters) for patients with
persistent candidemia in whom it is logistically feasible (B-I1I)



CvC?

» Y& mpoo@atn HeAETN N eykaipn agaipeon tov CVC (oe 241148 h
ueta tnv evapén g Bepamelag) oe 842 acbevelc pe kavrvtaiuia
Oev PeAtiwoe TNV TPoOyvwor

= Nucci M, Anaissie E, Betts RF, et al.: Early removal of central venous catheter in patients
with candidemia does not improve outcome: analysis of 842 patients from 2 randomized
clinical trials. Clin Infect Dis 2010, 51:295-303.



Impact of therapy on mortality across
Candida spp: A patient-level analysis of
randomized controlled clinical trials

7 Randomized trials, n= 1831 patients

Risk factor (0] 34 95% CI P value
Age 1.01 1-1.02 0.02
Apache Il 1.11 1.08-1.14 0.0001
Immunosuppressive meds. 1.69 1.08-2.44 0.01

C. tropicalis 1.64 1.10-2.44 0.01
Removal of CVC 0.49 0.34-0.70 0.0001
Use of an echinocandin 0.39 0.20-0.78 0.02

No impact of fluconazole-resistant species (e.g., C. glabrata)

Andes et al. CID 2012



Effect of cumulative risk factors

e ——————1

100 - ;I:g%i(t)?l cohort
90 - '
Risk factors: = 80 -
- Delayed Rx (24 hour) § 4 -
o
. _ € 60
] 2 40 -
- Inadequate dosing 3 )
(fluconazole) T 90
X 20 -
10 1
0 -
0 1 2 £

Risk factors

Labelle A, et al. Crit Care Med 2008;36:2967-2972.



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®

'University 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




2UCTNMOTIKN KOVTIVTIOON

AVTIBIOTIK& EUPEWS PACHUATOG

KaBeTtripeg

§A6pr'] BvnoiuotnTa
E 409

OudeTepoTTEVia, KOPTIKOEION . /o

Xelpoupyeio kolAidg, MNA, k.a. .
H 6vnoiudrnra dimAacidlerar av
n AM aywyn dev apyioel
Glucan, péoa o012 wpeg.”
PCR :

Opohoyika / 2NMEia Kal KaAAiEpyeleg /
Xwpig vooo MopIaK& CUNTITWMATA loTOAOYIKES ETTiTTAOKEG
[MpopuAatn Mpwiun Euteipikn O¢partreia Noonpotnta /

OvnoiuoTnTa

PCR = polymerase chain reaction.
"Morrell M et al. Antimicrob Agents Chemother. 2005;49:3640-3645.



Strategies not Mutually Exclusive

4 » /

Prophylaxis Empirical Diagnostic-

driven Targeted



MNeewlAaER



[pouAaén

» Ente16mn n 2K exel pueyaAn Ovnopotnta kot 0ev vsapyouvv
KAVOITOINTIKA O1AYVWOTIKA TEOT
» H tpogpUAAEN elval pHia EAKVOTIKT) OTPATNYIKN

» KAtvikeg peAetecg €oeifav Helmon otnv ouyvoTnTa Kat
Ovnowotnta e K otoug aipiatoroyikoue aocBevelg



Early antifungal intervention strategies

» T'ia va tpoAdaPovue pa Aotpwén ano Candida otn ME® npemer va
OWOoOoVLUE TTPOPLAAEN o€ 94 acBevelg

= Playford EG, et al. Antifungal agents for preventing fungal infections in non-neutropenic
critically ill patients.
Cochrane Database Syst Rev 2006, 1: CD004920

» OrvmoAoutol 93 ;



Early antifungal intervention strategies

- Kataypnon tov avTiipuknTiaoikwyv 00NYel 0€ AVTIOXT)

s Rocco TR, et al. Effects of fluconazole administration in critically ill patients: analysis of bacterial
and fungal resistance.
Arch Surg. 2000;135:160-5.

» Melwon g xprnong mpoPuLAAENC EAATTWVEL TI CUYVOTNTA TWV
non-albicans Candida spp

= Bassetti M, et al. Incidence of candidaemia and relationship with fluconazole use in an intensive
care unit.
J Antimicrob Chemother. 2009;64:625-9.



Prediction rules

» T'ta va aviyvevBouv o1 acBevelc pe Tov peyioto kivouvvo yia 2K
s AvasrtoxOnkav tpoyvmoTikol Kavoveg

« Based on
= Colonization
= Clinical factors



Colonization index

 the number of distinct body sites colonized by Candida spp.
divided by the total number of distinct sites tested per patient

« CIs = 0.5 = high risk for IC.

= Pittet et al. Annals of Surgery 1994; 220:751-758.



]
Mycoses Study Group Rule

» Use of the following during days 1-3 of ICU admission:

— Mechanical ventilation central venous catheter any broad-spectrum antibiotics
(active vs 22 bacterial classes)

« AND at least 1 of the following risk factors:

— Use of parenteral nutrition on days 1-3 of ICU admission
— Any type of dialysis on days 1-3 of ICU admission

— Any major surgery (performed with general anesthesia) within 7 days of
ICU admission

— Diagnosis of pancreatitis (by CT or lipase >1000 U/L) within 7 days of
ICU admission

— Use of systemic steroids (>1 dose of prednisone equivalent to 220 mg/day) within 7 days of ICU admission
— Use of any other immunosuppressive agent (>1 dose) within 7 days of

ICU admission Ostrosky-Zeichner et al. Presented at: 46th ICAAC; San Francisco, 2006.
Abstract M-883.



Candida score

e Candida score (rounded) * Performance
— Multifocal colonization: 1 — Score >2.5
— Surgery: 1 ¢ RR=7.75
— Severe sepsis: 2 ¢ Sensitivity = 0.81
— TPN: 1 * Created and validated with same
database

Ledn et al. Crit Care Med. 2006;34:730-737.



Mewyun / EUWELPIKN VeV

Pre-emptive
Empirical treatment



[Tolol acBeveic;

» KaBe aoBevrc vypnAov kivovvovu ya 2K, mov exet:
s TTUPETO TTOV OEV AVTATTOKPIVETAL OE AVTIPLOTIKA EVPEWC PATUATOC
= Kaua aAAn cagn artia Tupetov
* AOTUWEN a0 moAvavOekTIKO uikpoio
- CMV
* VEOTTAQOUATIKO T) (PAPUAKEVTIKO JTTUPETO

= Atowkiopevog ue Candida



[Tou 6a BaclotoupeE;

» KAtvikn extiunon

- ITapayovteg Kivovvov
» OpoAoyikol Ociktec 2K
» ATTOIK10UOC

e (B-III)



Annals of Internal Medicine

| ARTICLE

Empirical Fluconazole versus Placebo for Intensive Care Unit Patients

A Randomized Trial

Mindy G. Schuster, MD; John E. Edwards Jr., MD; Jack D. Sobel, MD; Rabih O. Darouiche, MD; Adolf W. Karchmer, MD; Susan Hadley, MD;
Gus Slotman, MD; Helene Panzer, PhD; Pinaki Biswas, PhD; and John H. Rex, MD

Background: Invasive infection with Candida species is an impor-
tant cause of morbidity and mortality in intensive care unit (ICU)
patients. Optimal preventive strategies have not been clearly
defined.

Objective: To see whether empirical fluconazole improves clinical
outcomes more than placebo in adult ICU patients at high risk for
invasive candidiasis.

Design: Double-blind, placebo-controlled, randomized trial con-
ducted from 1995 to 2000.

Setting: 26 ICUs in the United States.

Patients: 270 adult ICU patients with fever despite administration
of broad-spectrum antibiotics. All had central venous catheters and
an Acute Physiology and Chronic Health Evaluation Il score greater
than 16.

Intervention: Patients were randomly assigned to either intrave-
nous fluconazole, 800 mg daily, or placebo for 2 weeks and were
followed for 4 weeks thereafter. Two hundred forty-nine partici-
pants were available for outcome assessment.

Measurements: A composite primary outcome that defined success
as all 4 of the following: resolution of fever; absence of invasive
fungal infection; no discontinuation because of toxicity; and no
need for a nonstudy, systemic antifungal medication (as assessed
by a blinded oversight committee).

Results: Only 44 of 122 (36%) fluconazole recipients and 48 of
127 (38%) placebo recipients had a successful outcome (relative
risk, 0.95 [95% Cl, 0.69 to 1.32; P = 0.78]). The main reason for
failure was lack of resolution of fever (51% for fluconazole and
57% for placebo). Documented invasive candidiasis occurred in 5%
of fluconazole recipients and 9% of placebo recipients (relative risk,
0.57 [Cl, 0.22 to 1.49]). Seven (5%) fluconazole recipients and 10
(7%) placebo recipients had adverse events resulting in discontin-
uation of the study drug. Discontinuation because of abnormal liver
test results occurred in 3 (2%) fluconazole recipients and 5 (4%)
placebo recipients.

Limitations: Twenty-one randomly assigned patients were not in-
cluded in the analysis because they either did not meet entry
criteria or did not have postbaseline assessments. Fewer fungal
infections than anticipated occurred in the control group. Confi-
dence bounds were wide and did not exclude potentially important
differences in outcomes between groups.

Conclusion: In critically ill adults with risk factors for invasive can-
didiasis, empirical fluconazole did not clearly improve a composite
outcome more than placebo.

Ann Intern Med. 2008;149:83-90.
For author affiliations, see end of text.

www.annals.org



TEKUNPILUEVH CUSTTHUETIKN
KEVTIVTIAON

Oepamela



OAHI'IEX IDSA 2009

« Edav 10 £16o¢ ¢ Candida AEN eival yvwoto
s @Aovkovaloin (8oomg 600m PoPTIONS, 400mMg NUEPTOIWC)
s Eyntvokavoivn
= (A-D

- H gyrvokavdivn mpotipatal
s Méon 1 ueyaAn Papunta e vooov
= TIponynBeioa ekBeon oe aloAn
o (AIII)

- H @AovkovaloAn mpotipatal
s AtyoTepo Bapemwg TATYOVTEC
s Xwpic mponyndeioa ekBeom oe adOAn
o (AIII)



MAnwC €ival MTPOTIHOTEPO Va apXiow HE EXiVOKavSiv akopa

Kol o€ acOeveic xapnAou Kwvéuvou;
Success at End of IV Therapy by APACHE Il

Candidemia ll: Rex et al.

Reboli etal.

= fluconazole
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APACHE Il

AmB-d = AmB deoxycholate; APACHE Il = Acute Physiology and Chronic Health Evaluation II.

Reboli AC et al. N Engl J Med. 2007;356:2472-2482."

Reprinted with permission from Rex JH et al. Clin Infect Dis. 2003;36:1221-1228.2



OAHI'IEZ IDSA 2009

» Metafaon amo extvokavoivn o€ pAOVKOVAOAN
= Eav o aoBevn¢ etvan otabepoc,

= H xavtivta tavtomoleital kat eival mbava evaiodntn oty
pAovkovaloAn (mt.x. C. albicans )

 (AIII)



'H pnmmwg oxi;

» 'Eva onuavtiko mooooto C. albicans,
C. tropicalis xau C. parapsilosis ntav avOekTika o
PAOVKOVALOAT

« Oxman DA, et al.: Candidaemia associated with decreased in vitro fluconazole susceptibility: is
Candida speciation predictive of the susceptibility pattern?
J Antimicrob Chemother 2010, 65:1460-1465.



OAHI'IEX IDSA 2009

X Aoluwén amo Candida glabrata
+IIpotiuatar pa exytvokavoivn (B-I11)
+MetaPaon otnv pAovkovaloAn 1 Popikovaloin AEN
ovviotatal av oev eyovue MIC (B-11I)



OAHI'IEZ IDSA 2009

X Aoluwén amo Candida parapsilosis

+Xvviotatal pAovkovaloAn (B-11I)

+TI'a aoBevelg mov apyloav Le eXIVOKAVOLVI KAL:
+ KAwvikn PeAtioon
+ApvnTiKEC KAAIEPYELEC
+Xvveyilovue v exrvokavoivn (B-111)



Nea breakpoints 2013

Table 1. Interpretive Guidelines for In Vitro Susceptibility Testing of Candida
spp. and Echinocandins’

MIC Range (ng/mlL)
Antifungal Agent Species S I’ R
C. albicans <0.25 0.5 > 1
C. glabrata <0.12 0.25 >0.5
Anidulafungin® C. tropicalis <0.25 0.5 > 1
) C. krusei <0.25 0.5 >1
C. parapsilosis <2 4 > 8
C. guilliermondii <2 4 >8




135 oteAéxn ano MEO, avadpopikn peAétn 1997-2007

EAANVLIKN EUMELpLAL

TABLE 1. Antifungal agent MIC ranges against 135 heseline [QU candidemin solates snd medion MICs of 121 Gandida species o baked at high frequency

BELUCAST mictadiution MIC (g inl) foe:

C adioses C louré Cpomguiok oy miae C alratafenn C begieals Cdblni C. - - - . -
D - . r senm kilo) N 4 . . .o . C 253 [ [ [ [
s (n =45 n =19 |* & (n = 18P Isto)(n = 11) (n = 1) o ‘n:ha'nh .;;"*‘:' peifendime :;:. !uﬁ lpeeie  ubhorine iiwmodic
: ’ £ [ 1) ! [ 1) fe= 1) [ 1)
Reoge  MiGo Runge MiGo Ramge MiGo Ramge MIGo Reoge MG  Ruge  MIGp 08 Rarge d
ANID O03-QS5 012 0B0S oM 054 2 [T L | a2 2 oM s o 052 w32 10 16 o om om
MICA O@-0S5 0% O0BK 012 054 2 .2 a2 a2 2s oMK a2 oo 0252 wLE 0s & om om o
CASP 0121 0a2 058 012 058 2 0.25-8 1 0.25-4 1 0124 0.2 0252 1-16 02538 om b 0a2 om om
e 2 268 2 W05 05 mi2es 2 W20 125 02205 05 mi2 W20 0566 012 w2 02 012 54
NS 0064 L2 a2 05 Um-2 2 0G0 Lm o 24 w25 mE L2 am-2 Wm2as a3 on s am 06 n2s
VO om-2 ne  m2ae 1 noe-2 0 n2-4 ns 08 ns 066 n2 nm;-s we-ns s 0a2 & ne 02 006
m 0i3a6 ns n12-8 032 0e-g n2 -4 nxs 058 ns 0a246 n2 08 1-4 wsa 0 nx ni2 012 ni2
. 0a22 as Ve R 102 & a2éE & 0646 16 0sée 2 012025 0254 2016 20 o2 0x 0 1
AR 0124 02 0254 02 0a24 0. 0a24 4 054 05 0252 0.2 0061 052 012 02 05 1 012 05

“ ANID, anidua lungin; MICA, micalungin; CASP, caspolungin; FC, Nucytosine; POS, pasaconzzole VO, vorkonazde; IT, iraconzeole FL, Nuconazole; AR, amphotericin B,

Indudes tests for 1/10 outhrek sirans
“ IAMeren bl MICs for C. o-dtapsilos s and C. wesgsioss were Inoorporiged; Indudes tests for 1713 outhreik sirans
“Inchudes Lests or 13 cubeeak 2 o
= IXMerenual MICs for C. dracarenss md C. aiwmenss withim the C. gladwam dade were fnoorpons o,

Dimopoulos G, Velegraki A, Falagas ME. A 10-year survey of antifungal susceptibility of
candidemia isolates from intensive care unit patients in Greece.



EAANVLIKN EUMELpLAL

* OAoukovaloAn

— Avtoxn C. glabrata xai C. krusei

— 4/18 C. Parapsilosis oteAéxn eiyav MIC 32 g/ml
* BopikovaloAn

— Avtoxn og 8/19 C. krusei kaL 2/10 C.tropicalis

* Exwvokavdivec

— H ouvoAikn MIC90 yia ta 6 cuxvotepa otehexn Candida ntav
* 0.03g/ml-0.5g/ml



EAANVLIKN EUMELpLAL

e JuvoAwka, n MIC90 twv exwvokavdivwv yia tnv C. parapsilosis
ntav 2 g/ml

e JUYKPLTIKO
— C. albicans (MIC range, 0.06 to 0.25 g/ml)
— C. glabrata (MIC range, 0.12 to 1 g/ml)
— C. tropicalis (MIC range, 0.12 to 0.25 g/ml)

Dimopoulos G, Velegraki A, Falagas ME. A 10-year survey of antifungal susceptibility of
candidemia isolates from intensive care unit patients in Greece.
Antimicrob Agents Chemother. 2009;53:1242-4.
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Breakthrough candidaemia caused by phenotypically susceptible

Candida spp. in patients with haematological malignancies does not
correlate with established interpretive breakpoints

Maria N. Gamaletsou?, George L. Daikos®, Thomas J. Walsh™<9, David S. Perlin®,
Cristina Jimenez Ortigosa®, Anna Psaroulaki, Maria Pagoni?, Athina Argyropoulou?,
Martha Nepka¢, Efstathia Perivolioti2, Maria Kotsopoulou®, Stavroula Perloretzou”,
Markos Marangos', Diamantis Kofteridis!, Maria Grammatikou?, Dimitrios Goukos?,
George Petrikkos“, Nikolaos V. Sipsas ®:*



[MponynBeica AM Beparmeia

Kavtwropia

M Ex Staduyng
M De Novo

Gamaletsou M, et al. Clin Microb Infect 2014; 20: O50-057



Kavtwrtatpia ek Staduync «breakthrough»

* 30 oteAexn candida

* 18 (60%) amo ta oTEAEXN AUTA TIPOEEVN OOV KAVTLVTALULO EVW O

acBevnc Nén eAapBave Ndn KAMOLO AVTLLUKNTIOKO PAPUOKO.

* 15 (83%) were phenotypically susceptible to the antifungal agent

that the patient was receiving.



KAWL avtoxn

 MICs do not correlate with clinical outcome in hematology patients
with candidemia

 Multifactorial
Tolerance (MBC/MIC)
CVC
Mutations
PK/PD issues

prior extended exposure to antifungal agents
hypogammaglobulinaemia,
neutropenia



OAHI'IEZ IDSA 2009

- AmB-d (0.5—-1.0 mg/kg) n LFAmB (3—5 mg/kg)
VAl EVOAAKTIKEC AVOELC OTALV:

o Avoave&la oe AAAA AVTIHVKN TIA0TKA
o AEV LTTAPYOLV AAAA AVTILVKI TIOOTKA
o Astotuyia tponynfeviwv AM 11 avOekTIKO 0TEAEYOC

s (B-III)



OAHI'IEZ IDSA 2009

- Bopwkova(oin
= 400 mg (6 mg/kg) yia 2 6ooerg
s ueta 200 mg (3mg/kg) X 2 (A-1)

» Yuviotatal wg stepdown Oepasteia Ao T0 OTOUA 08 AOTUWEEIC QIO
Candida krusei n C. Glabrata evaioOntn otn fopikovaloin (BIII)



OAHI'IEZ IDSA 2009

« Alapkela Oepaselag yla tny Kavivrapia

= 2 gfoouadeg META tnv amooTtelpwon THV KAAIEPYEIWV Kal
QITOOPOUT) TWV CLUTTOUATOV (A-IIT)



[Tola avTigukNTIOKA aywyn;

* Tommikn emonuIoAoyia
« Oaopa

* AvToxn

« AopaAcia / avoxn

 [lpoocappoyn 00aNg o€ NTTATIKNA / VEPPIKN AeIToupyia
e KAIVIKEC UEAETEC



Oepameia KOVTLVIOUPLOC

 AEN TnVv BepaTtreUoupe EKTOG AV UTTAPYXOUV
TTAPAYOVTES KIVOUVOU

* Moloug Bepatretoupe e Oepancia
— Symptomatic patients — Remove “hardware” (stents and/or
Foley)

— Neutropenic patients

— Low birth-weight infants — Pl (TS0 ),

— Patients with urological ~ Flucytosine (100 mg/kg/d)

manipulations/obstruction — Lower urinary tract infections: AmB
bladder irrigations (rarely useful)?

— Upper urinary tract infections
(pyelonephritis): can use azoles and
echinocandins?3

Drew RH et al. Clin Infect Dis. 2005;40:1465-1470.1 Sobel JD et al. Clin Infect Dis. 2007;44:e46-e49.?
Pappas PG et al. Clin Infect Dis. 2009;48:503-535.3



KAWVIKN onpacta Kavtivtoupiag

mycoses

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Original article

Candiduria in haematologic malignancy patients without a urinary
catheter: nothing more than a frailty marker?

Sarah P. Georgiadou,' Jeffrey Tarrand,? Nikolaos V. Sipsas® and Dimitrios P. Kontoyiannis'

1Deparl‘menl‘ of Infectious Diseases, Infection Control and Employee Health, The University of Texas MD Anderson Cancer Center, Houston, TX, USA,
2Department of Laboratory Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX, USA and >Infectious Diseases Unit, Pathophysiology
Department, Laikon General Hospital and Medical School, National and Kapodistrian University of Athens, Athens, Greece



KAWVIKN onpacta Kavtivtoupiag

- Candidemia and crude mortality rates at 4 weeks were low (4%
and 12% respectively).

- Isolated candiduria in patients with haematologic malignancies
» has risk factors similar to those in other hospitalised patients,

s it does not seem to be a strong predictor of subsequent invasive
candidiasis.



