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H cuoTnUaTK KaVTWTlaon: Elvol ONUOVTLKH YLOL TOV KALVLIKO;

 H ouxvotnta tn¢ avéavet
e ExeL peyaAn voonpotnta kat Ovnolpotnta
e H emtibnuoloyia tng petaBairAeton

 Non-albicans Candida spp.
e YrtapxeL mpoBAnua avtoxne
e NEa QVTLLUKNTLOOLWKA GAPUOKO UTTOLVOUV 0TNV KALVLKN TtpaAén



EriidonuLloAoyio

Auvéavopuevn ouyxvotnta

MeyaAn Bvnolpotnta



AUEnon otn cuxVOTNTO TWV CUOTNHUOTLKWY
Aolpwéewyv ano Candida otnv Eupwmn
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Bassetti M, et al. BMC Infect Dis 2006; 6:21



Candida is the 3rd most common cause of

bloodstream infections in the ICU
Bloodstream infections in the ICU, USA 1995 - 2002
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BSI=Blood stream infection. CONS Staph Candida Entero- Pseudo-
coccus monas

ICU=Intensive care unit.
Wisplinghoff H et al. Clin Infect Dis. 2004;39:309-317.



Eriidonuioloyla

e ArtotehoUv 10 12% twv Ev60VOTOKOUELOKWY LLKPOBLOLULWV

e 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.

* JTOUC OLVOOOKATAOTAAMEVOUC aoBeveic n enimtwon sival peyoAUtepn
£wWC 28%

o Kontoyiannis DP . 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="Kontoyiannis DP"[Author]

H Kopu®n Tou ToyoBOUVOU;

e Nekpotoutkn HeAETn o€ 720 aoBevelc pe alUaTOAOYIKEC KOKONOELEC
e 94 e{yav CUOTNMOTLKN KAVTLVTILAON TNV OTLYyHN Tou Bavatou

e Movo 24 sixav Betikr koMEpyeta aipatoc pw kataAféouy . Mpoduhaln;

* 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



OvnoLuotnta

Parameter No. of episodes  Mortality (%) p value
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 41.4 0.42
Surgery 892 35.3 0.26
Intensive care 791 42.4 0.02
Solid tumour 442 49.2 < 0.001
Haematological
malignancy 247 44.9 0.03
HIV infection 61 23.4 0.03
Premature birth 123 26.8 0.02
<1lyear 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

1,942 37.9




|C is associated with high mortality in the ICU

Crude mortality
Five most common bloodstream pathogens in the ICU, 24,179 cases, U.S., 1995-2002
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Wisplinghoff H et al. Clin Infect Dis. 2004;39:309-317.



|C prolongs ICU and hospital stay

80 Candidemia patients* P=.04
] Controls 7
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ventilation ICU Hospital Stay

Blot SL et al. Am J Med. 2002;113:480-485



|C Increases costs

Candidemia No candidemia Increase
(n= 8,949) (n=17, 267) (95% CI)

Mortality 30.6 16.1 14.5
(12.1-16.9)
Length of stay 18.6 8.5 10.1
(8.9-11.3)
Cost 66,154 26,823 39,331
(US $ per patient) (33,600-45,602)

Source Adults: Nationwide Inpatient Sample 2000;

Clin Infec Dis 2005; 41:1232-9



H emidnpoAoyio petaparietal



Katavoun twv Candida species to 2004

Europe
(1992-2001; N=775)

\
=

13%

\

/

K
N

w
X

N

(1992-2001; N=3683)

Cglabrata 18%

e

/ __14% Cparapsilosis 13%
‘

Other spp M

S/

|
% Ctropicalis 10% N /
C krusei .

Pfaller MA et al. Clin Microbiol Infect. 2004;10(suppl 1):11-23.



Katavoun twv Candida species 2009

* Prospective Antifungal Therapy Tuxvotnta
(PATH) Alliance database m C. albicans m Non - albicans

e 2019 aoBevelc kataypadnkayv ,
netaév 1 -7-2004 kat 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.



EAANVLKN EUTTELPLOL

Alpatoloyikol aoBeveic



EAANVIKN epmepla 2009-2011

* [lpoomTIKN Candida species
e [TOAU KEVTler'] (n=9) m C. albicans m Non-albicans spp

e 1,158,018 un-atpotoAoykot
aoBevelc |

e N=967 €meLo0010 KOVTIVTOLULOG o
* 0.83 cases per 1,000 admissions

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



Ertimtwon tTne KovTwTalpoc

e 40 emeloodla kavTwTopiog eni 27.864 eloaywywyv aLUOTOAOYIKWV
aocBevwy,

e enintwon 1.4 /1000 swoaywyec, 95% C.1.: (0.88, 1.98)

* P<0.001



EAANVIKI) EUTIEIPIO O€
alpOToAoYIKOUC aoBeveic 2009-2011

Other C. albicans

C. tropicalis 7,50% 12,50%

C. guilemondii
15,00%

5,00%

C. glabrata
10,00%

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



EAANVLIKN EUTIELPLAL O€ QALUATOAOYLKOUC
aoBeveic 2009-2011

e Case control nested analysis: 80 controls

e Risk-factors
e Central venous catheters,
e Hypogammaglobulinemia,
e High APACHE Il score



EAANVLIKN EUTIELPLAL O€ QALUATOAOYLKOUC
aoBeveic 2009-2011

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



EAANVLIKN EUTIELPLAL O€ QALUATOAOYLKOUC
aoBeveic 2009-2011
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[Tt avéavovtal oL non-albicans?

Variable Crude OR (95% CI) F Adjusted OR (95% CI) 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) 15 2.31(0.71-7.54) A7
Mean no. of platelet transfusions per day 2.11 (0.66-6.73) 21

Mo. 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.



Non-albicans Candida spp are resistant to
fluconazole (SENTRY study 2006-07)

Fluconazole MIC (ug/ml) Percentage of isolates

>pecies 50% 90% Range Susceptible Sus;:gg:;i;igse- Resistant
Candida spp. <0.5 8 <0.5->64 93.4 4.7 1.9

C. albicans <0.5 <05 <£0.5-16 99.7 0.3 0

C. glabrata 8 64 <0.5->64 74.3 15.3 10.4

C. parapsilosis 1 4 <0.5-32 96.6 3.4 0.0

C. tropicalis <0.5 1 <0.5-32 99.4 0.6 0.0

C. krusei 32 64 8 —>64 3.5 79.3 17.2

Messer SA, et al. J Clin Microbiol 2006; 44:1782-1787.



Ta non-albicans oteAexn

MeyaAutepn avtoxn ‘ neyaAvtepn Bvnopotnta



Non-albicans Candida spp are associated with
higher mortality

1890 cases of Candida BSI (US; 1995-2002)

T

Candida species: C krusei C glabrata C tropicalis C albicans C parapsilosis

Crude mortality (%)

d
(—J

Adapted from Wisplinghoff H et al. Clin Infect Dis. 2004,39:309-317.



NEWTEPA AVTILUKNTLOOLKA

TLentibpaon elxe n eLcaywyn Touc oTNV KAWVIKA TtPAén;



Emtayvven otV ovoKIADWYI VEOV QUPUIKOV
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Entittwon tne kavtwtapiag oto MDACC 2001-
2007

2001 2002 2003 2004 2005 2006

Sipsas NV, et al.: Cancer 2009, 115:4745-4752. P NS



OvnoLuotnta

e YTOLXELOL TTOV TTAPONKAV ATTO 7 TUXOLLOTIOLNUEVEC KALVIKEC LEAETEC
Oepameiog tnc 2K pe vewtepa pappako 6eL&av OTL N CUVOALKN
Bvnowuotnta petaL twyv 1831 acBevwyv tnv 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 50 Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC),
Boston, USA; September 12-15, 2010



ErtidnuioAoyia oto MDACC

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)

Sipsas NV et al. Cancer 2009



H eloaywyn Twv VEWTEPWY AVTLHLUKNTIOOWKWY 0€ a.oBeveic ue
QLLULOTOAOYLKEC KatkonBeLeC

e JuxvOTNTA TNC VOOOU ?
e Qvnolpotnta ?

e MeteBaAAav tnv ermtdnuLoAoyia



[TaBoduoLoloyLa

Oupadec / mapayovtec Kivduvou



‘Evac Bappaleoc yepUOVOC ELOLKEUOLLEVOC XELPOUPYLKNC!

e MéxpLto 1960’s = n Candida givat moAU ueyaAn yia
VO TEPALOEL OTTO TO EVTEPO OTO Ao

e Evoc ElOLKEVOUEVOC EKAVE TNV UTLOOECN OTL TAL
avtiBlotika = unepavantuén Candida oto éviepo—>
HETOKiVNON OTO aipa

e AvéOeoe o€ 2 cuvadEAPoOUC TOu va ToV
nopakoAovBouv Kat Katamnie KaAAEpynua 1012 C.
albicans



FUNGAMIA AND FUNGURIA AFTER
ORAL ADMINISTRATION OF
CANDIDA ALBICANS

W. KRAUSE
H. MATHEIS K. WuLr

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

We have administered approximately 1022
Summary  ells 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 2%/, 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 fungsmia.

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

Candida translocation (persorption) after ingestion of a
massive oral inoculum

were taken at the same times.

Laboratory values for blood and urine a week before
experiment were normal. The volunteer had for many months
been on the normal hospital diet. From 24 hours before
test, he took no food and drank only unsweetened black
At the start of the test, rectal temperature was 37-1°
blood-pressure 145/100 mm. Hg, and heart-rate
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 Hospirtal, 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. 'l'he
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 in
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 swallowed
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
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 symptoms
appeared to indicate a toxic reaction and fungzmia. 3':

ROREER



laTpikn TTapéuBaon P&Aog oTn Aoipwén

!

KavTivraipia

1331 1 11

eGamaletsou MN et al. Curr Fung Infect Reports 2011; 5: 34-41.



KALVLKN ElKOVQ



Clinical spectrum of IC

e Candidemia: Non-specific symptoms and signs similar to that
of bacteremia

 From: Protracted fever not responding to broad-spectrum
antibiotics

* To: septic shock

e Deep seated IC
e Symptoms and signs depending on the affected organ / system

Sipsas NV, et al. Cancer 2009; 115:4745-52.



AlnBnTIKN KavTvTloon
Daopa KAWIKWY EKONAWOEWV

AgPUATIKEC EKONAWOELG LUKNTOLULOG

— . ”};{({ EvSodBaluitiba
Xoplo-
apdBAnotposlditiba

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



Skin lesions of disseminated candidiasis

e 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

e 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

e Large erythematous, nodular
lesions with central necrosis in a
patient with acute leukemia and
disseminated candidiasis.




Pulmonary IC

e CT scan: multiple peripheral
small nodules

e Candida colonization in the

airway is extremely common in
ICU

e Candida pneumonia is rare

e Candida-positive culture of
respiratory secretions should
NOT be used as an indication to
initiate AF therapy

Kontoyiannis DP, et al. Clin Infect Dis. 2002;34: 400-403.
Wood GC, et al. Intensive Care Med. 2006;32: 599-603.



Hepatosplenic candidiasis

e As arule

* In every patient with candidemia
e CT / US of liver - spleen

e ophthalmologic exam
e within first 7 days of diagnosis

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



Disseminated candidiasis kidney

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




ALayvwon



KaAALEpYELOL ALULATOC

* Movo 35%-50% €xouv BeTikn KOAALEPYELA KOTA TNV EvAPEN TWV
OUUMTTWUATWVY
* H mpoduAaén pelwvel tnv evatcbnola
e > 72 wpec yla Betikomoinon yio Candida
e AN\EC 48 wWpPEC yLa TAUTOMOLlNoN — LUKNTOYP AL
e peptide nucleic acid fluorescence in situ hybridization (PNA FISH)

e direct germ tube analysis
* nucleic acid detection tests



Opoloyikec peboodol

e AVIXVEUOUV CUOTOTLKA TOU KUTTAPLKOU TOLXWMATOC TOU LUKNTA

°* mannan
e 3-(1,3)-D-glucan

e Avtiowpato
e anti-mannan antibodies

e JUVOUOOUOC
 mannan antigen / anti-mannan antibody



Moplakec peboodol

* PCR assays

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



Diagnosis

* MALDI-TOF mass spectroscopy

e Requires growth in culture

e T2 magnetic resonance assay

e the test uses whole blood without requiring growth in culture

 allow rapid (< 5 hours) species identification with excellent sensitivity and specificity

Mylonakis E, et al. Clin Infect Dis 2015; 60:892
Clancy CJ, et al. Clin Infect Dis. 2018;66: 1678.



B-D-Glucan assay— Clinical Utility in the ICU

* A meta-analysis that included 16 studies evaluating BDG for IFIs
e pooled sensitivity was 77 % (95% Cl 67-84 %)
e pooled specificity was 85 % (95% Cl 80-90 %)

e False-positive results are rare in healthy controls, but more

common among patients in an ICU

* |n some cases can be used to monitor response to treatment

Karageorgopoulos DE, et al. Clin Infect Dis. 2011;52(6):750

Gupta P, et al. Mycoses 2017, 60, 2234-2240.

Lamoth F, Calandra T. J Antimicrob Chemother 2017, 72, i19-i28.
Wheat LJ. Clin Chest Med 2009; 30:367-77



CT

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




Radiologic Diagnosis in
Hepatosplenic Candidiasis

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




Skin scraping in disseminated candidiasis

e A budding yeast (arrow) is visible
in this Gram stain of a pustular
skin lesion from a neutropenic
patient.




Oeparmela



Eykatlpa



Pathogenesis of Invasive Candidiasis

Broad-spectrum antibiotics Q

Catheters Crude mortality

0
Neutropenia, corticosteroids 40%
Surgery, etc
Cultures/ Signs and Cultures/
No disease antigen symptoms histopathology Sequelae
Prophylaxis Pre-emptive Empiric Treatment Morbidity/

mortality



2XE0N METACU OVNOIYNOTNTAG KOl EYKAIPNG EVAPENG TNG
AM aywyng

Ev50 — VOOOKOMEIOKN
ovnoipéTnTa (%)

R P DN N W W

o O O 01 O 01 O ol

| | | | | | |

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

KaBuoTtépnon otnv évapén tTng AM (wpeg)

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



Avaloya e To eldoc tnc Candida



Susceptibility profile of

Candida species

Candida sp AMB?2 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-l 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.



AvaAoya LLE TO ONUELO TNC
AOLUWENG



Antifungal Pharmacokinetics:
Drug Distribution

¢y @

) N
Liver/ Gut/Gall Brain/ Urine/
Spleen  Kidneys Bladder  Lung CSF Eye Bladder

AmB + + + + - — -
5FC
FLU
ITR
VOR
POS
Echino +

+ + +

+ + +

+ o+ + + 4+
+ 4+ + + + 4+
+ 4+ + + + 4
+ + + + + 4+

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

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



AM otnv KataAAnAn doon



Etitreda Tng @AoukovalOoAng oTov opo
HE N Xwpig 600N POPTIONG

1.4 -
= Aéon eopTIoNng
S 1.2
3
—_ 1 BT Tl T e e e e e e e e e e e e e e Tt Y e e e e e e e e e e e e e e T T T T T T T T
% ~AUC/MICy, >25
g 0.8 - Xwpig d6an @opTIonC
3
S 0.6 1 , , : , ,
= Alyotepol atto 1o 11% AappBavouv doarn @OopTIoNG
o> 0.4 . ,
© H uTto-0000A0YIa Eival HEYOAUTEPN
g 0.2 o€ ao0Beveic Pe peyaio BMI
<

0 | T T
0 1 2 3 4 5 6 7
HuEpPEC

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



ATIOLLOKPUVON TOU KEVTPLKOU
KoBetTnpa



IDSA recommendations

e |V catheter removal strongly recommended for non-neutropenic patients (A-1ll)

e 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-Ill)



CVC?

e Y& tpoodatn HeEAETN N eykapn adaipeon tov CVC (og 24 1 48 h peta
NV evapén tnc Beparmneiac) oe 842 acBeveic pe kavTwvtatpia dev
BeAtiwoe TNV mpoyvwon

* 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

Risk factor OR 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)



Effect of cumulative risk factors

Hospital cohort
P<0.001

Risk factors:
e Delayed Rx (24 hour)

* Retain CVC

* Inadequate dosing
(fluconazole)

Risk factors



Ea r‘y treatment Prophylaxis

Empirical therapy

strategies for |C | retedtherapy




2UCTNMATIKN KAVTIVTIOON

AVTIBIOTIKA EVPEWC PATOTOC ;
Kot peC : Adpr) Bvnoluotnta

40%

OUudETEPOTIEVIN, KOPTIKOEIDN .

Xelpoupyeio KoIAIAg, MA, K.a. :
H Bvnoiudtnta dimAacialetal av
n AM aywyn dev apxioel

Glucan, péoa 0el2 wpeg.”
PCR

OpoAoyIKa / > nUEia Kal KaAAlEpyeleg /
Xwpig vooo HMOPIOKA OUUTITWUOTO |OTOAOYIKEC ETUTTAOKEC
Mpo@LAAEN Mpwiun EUTTEIPIKN O¢gpaTteia Noonpoétnta /

Ovnoluotnta

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



Strategies not Mutually Exclusive

) ) )
, !/
Diagnostic-

Prophylaxis Empirical -

Targeted
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[po@uAaén

» Ente10m n 2K exel pueyaAn Bvnowpotnta kat 0ev vaapyovy
IKAVOITOUNTIKA O1AYVWOTIKA TEOT
= H ;tpoUAAEN elvatl i EAKVOTIKT OTPATNYIK)

» KAtvikeg peAeteg €oe1€av Helmon oTnv ouyvoTTa KAl TN
Ovnowotnta g XK otovg aipiatoroyikove aocOevelg



Early antifungal intervention strategies

» Ta va tpoAaPouue pa Aotpwén ano Candida otn ME® mpemnel va
OwoovVUE TPOoPLAAEN 0€ 94 aoBevelg

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

« O1vmmoAowtol 93 ;



Early antifungal intervention strategies

» Kataypnon Tov avTipuknTiacikwyv o0nyel o€ avIoxm

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 xpnoncg mpo@uLAAENC EAATTWVEL TI] CLYVOTNTA TV
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'ia va aviyvevBovv ot acBevelc e tov peyltoto kivouvvo yia XK
s AvamtoxOnkayv mpoyvwoTikol 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

e CIs = 0.5 = high risk for IC.

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



Prediction rules - Candida score

« Candida score (rounded) « Performance
— Multifocal colonization: 1 — Score >2.5
— Surgery: 1 ¢ RR=7.75
— Severe sepsis: 2 ¢ Sensitivity = 0.81
— TPN: 1 ¢ Specificity = 0.74

e Select patients who would benefit
from early antifungal treatment.

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



MewuR / EUmEIPIKN EVESYN

Pre-emptive
Empirical treatment



[Tolot aoBeveic;

» KaBe aoBevnc vyniov kivouvov yua 2K, mov exet:
s JTupeTo MOV OEV AVTATTOKPIVETAL € AVTIPIOTIKA EVPEWC PACTUATOC
s Kauia aAAn cagn attia Tupetov
» AolUwEN amo moAvavOekTiko Hikpolo
- CMV
* VEOTTAQOULOTIKO T) (PAPUAKEVTIKO TTUPETO

s Amowiopevog pe Candida



[Tou 6a BAGIOTOUE;

» KAtvikn ektiunon

» [Tapayovteg KIvOUvou
» OpoAoykol Ocikteg 2K
» ATTOIKIOUOC



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,
057 [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.

Wwiw.annals.org
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KAIVIKEC HEAETEG OTNV KAVTIVTAIMIA

Success rate
Study Design (cured + improved)

Caspofungin vs. 73% vs. 62%

Mora-Duarte et al, 2002 amphotericin B *p=ns

74% (100 mg)

Micafungin vs. 70% (150 mg)

caspofungin

Betts et al, 2006 vs. 71%

*p=ns
Micafungin vs. liposomal 74% vs. 70%
Kuse etal, 2007 amphotericin B *p=ns
Reboli et al. 2005 Anidulafungin vs. 76% vs. 60%
fluconazole ** < 0.05

Mora-Duarte J et al. N Engl J Med. 2002;347:2020-2029.
Betts RF et al. 2006.

Kuse E-R et al. Lancet. 2007;369:1519-1527.

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



Infectious Diseases Society of America  hiv medicine ossociohon

Clinical Infectious Diseases .
AlDOA, | )

Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases

Society of America

Peter G. Pappas,’ Carol A. Kaufiman,? David R. Andes,* Comelius J. Clancy,' Kieren A. Marr® Luis Ostrosky-Zeichner,® Annette C. Reboli,” Mindy G. Schuster,®
Jose A. Vazquez® Thomas J. Walsh,® Theoklis E. Zaoutis,"" and Jack D. Sobel'



Prophylaxis (weak recommendation)

* Fluconazole, could be used in high-risk patients in adult ICUs with a
high rate (>5%) of invasive candidiasis
e (weak recommendation; moderate-quality evidence).

e An alternative is to give an echinocandin
e (weak recommendation; low-quality evidence).

* Daily bathing of ICU patients with chlorhexidine, could be considered
e (weak recommendation; moderate-quality evidence).

* No effect on overall mortality

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



What Is the Role of Empiric Treatment for
Suspected Invasive Candidiasis in the ICU?

 Empiric antifungal therapy should be considered in critically ill
patients with fever
e with risk factors for invasive candidiasis
* no other known cause of fever
e should be based on:

* clinical assessment,
e surrogate markers for invasive candidiasis,
e and/or culture data from nonsterile sites

e (strong recommendation; moderate-quality evidence).

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



What Is the Role of Empiric Treatment for
Suspected Invasive Candidiasis in the ICU?

 Empiric antifungal therapy should be started as soon as possible in
patients
 who have the above risk factors and
* who have clinical signs of septic shock
e (strong recommendation; moderate-quality evidence)

* Preferred empiric therapy for suspected candidiasis in non-
neutropenic patients in the intensive care unit (ICU) is an
echinocandin

e (strong recommendation; moderate-quality evidence)

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



What Is the Role of Empiric Treatment for
Suspected Invasive Candidiasis in the ICU?

* Fluconazole, is an acceptable alternative for patients who

* have had no recent azole exposure and
e are not colonized with azole-resistant Candida species
e (strong recommendation; moderate-quality evidence).

e Lipid formulation AmB, 3-5 mg/kg daily, is an alternative if there is
intolerance to other antifungal agents

e (strong recommendation; low-quality evidence).

e Recommended duration of empiric therapy for suspected invasive
candidiasis in those patients who improve is 2 weeks

* (weak recommendation; low-quality evidence).

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



What Is the Treatment for documented
Candidemia in ICU Patients?

 An echinocandin is recommended as initial therapy
e (strong recommendation; high-quality evidence).

* Fluconazole, intravenous or oral, is an acceptable alternative in
selected patients,

 who are not critically ill
 who are considered unlikely to have a fluconazole resistant Candida species
e (strong recommendation; high-quality evidence)

* Voriconazole 400 mg offers little advantage over fluconazole as initial
therapy

e (strong recommendation; moderate-quality evidence).

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



What Is the Treatment for documented
Candidemia in Non-neutropenic Patients?

e Lipid formulation amphotericin B (AmB) (3—5 mg/kg daily) is a
reasonable alternative if there is:
e intolerance,
* |limited availability, or
e resistance to other antifungal agents
e (strong recommendation; high-quality evidence).

e Recommended duration of therapy for candidemia without obvious
metastatic complications is for 2 weeks

e after documented clearance of Candida species from the bloodstream
e resolution of symptoms attributable to candidemia
e (strong recommendation; moderate-quality evidence).

Papas PG et al. Clin Infect Dis 2016; 62(4):e1-50



Table 4: ECIL-6 recommendations for imitial first-line treatment of candidenma

Ovwerall population Hematological patients

Antifungal therapy

- Micafungin * Al Al
- Anidulafungin Al ATI®
- Caspofungin Al Al
- Liposomal amphoteniein B Al ATl
- Amphotericin B lipid complex BII B1I
- Amphotericin B colloidal dispersion BII BII
- Amphotericin B deoxycholate © CI CII
- Fluconazole ** Al CII
- Voriconazole Al BII
Catheter removal® Al B I

* See waming box in European label; ® Provisional grading: © Close monitoring for adverse event is
required ; © Not in severely ill unstable patients; * Not in patients with previous azole exposure;

" if the catheter cannot be removed, use of an echinocandin or a lipid formulation of amphotericin B
15 recommended.

Tissot F, et al. Hematologica 2017;



Table 5: ECIL -6 recommendations for first-line freatment of candidemma after species identification

Candida species Overall population Hematological patients
C. albicans Echinocandins * Al Echinocandins All
Fluconazole ® Al Fluconazole (11
Liposomal amphotericin B AT Liposomal amphotericin B BO
Amphotericin B lipid complex ATl Amphotericin B lipid complex BI
Amphotenicin B colloidal dispersion ATl Amphoteriein B colloidal dispersion BO
Amphotericin B deoxycholate CI Amphotericin B deoxycholate ch
C. glabrata Echmocandms * AT Echinocandins ATl
Liposomal amphotericin B BI Liposomal amphotericin B BN
Amphoteriein B lipid complex Bl Amphoterien B lipid complex B1
Amphoteriein B colloidal dispersion B Amphoteriein B colloidal dispersion BO
Amphotericin B deoxycholate CI Amphotericin B deoxycholate ch
C. krusei Echmocandms * ATl Echinocandins * AT
Liposomal amphotericin B BI Liposomal amphotericin B BO
Amphoteriein B lipid complex Bl Amphoteriein B lipid complex B1
Amphoteriein B eolloidal dispersion Bl Amphoteriein B colloidal dispersion BO
Amphoteriein B deoxycholate CI Amphotericin B deoxycholate ch
Oral stepdown  Voriconazole BI Vorconazole cImI
C. parapsilosis Fluconazole ALl Fluconazole AT
Echmocandms ® BII Echinocandins BINN

* same grading for anidulafungin, caspofungin, micafungin ; " not in severely ill patients; © if echinocandin-based regimen introduced before species
1dentification and patient responding clinically and microbiologically (sterile blood cultures at 72h), continuing use of echinocandin night be considered

Tissot F, et al. Hematologica 2017;



ATIOLLOKPUVON TOU KEVTPLKOU
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IDSA recommendations

e |V catheter removal strongly recommended for non-neutropenic patients (A-1ll)

e 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-Ill)



CVC?

e Y& tpoodatn HeEAETN N eykapn adaipeon tov CVC (og 24 1 48 h peta
NV evapén tnc Beparmneiac) oe 842 acBeveic pe kavTwvtatpia dev
BeAtiwoe TNV mpoyvwon

* 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.



IDSA Clinical Practice Guideline 2016

* The echinocandins have emerged as preferred agents for most
episodes of candidemia and invasive candidiasis,

e with the exception of central nervous system, eye, and urinary tract infections

* This preference is based on:
e a strong safety profile,
* convenience,
e early fungicidal activity,
e atrend toward better outcomes
e the emergence of azole-resistant Candida species.

Papas G et al. Clin Infect Dis 2016; 62(4):e1-50



Factors affecting mortality in IC

Meta-analysis of 7 Randomized trials, n= 1831 patients

Risk factor OR 95% ClI P value
Age 1.01 1-1.02 0.02
Apache 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 0.34-0.70

Andes DR, et al.: [abstract M-1312]. Presented at the 50%" ICAAC, Boston, USA; September 12-15, 2010



Oeparmeio KOVTLVTOUPLOG

« AEN TnV OgpaTtreUoupe EKTOG AV UTTAPYXOUV
TTAPAYOVTEG KIVOUVOU

* [oloug BepaTtrevoupue e Ogpaneia
— Symptomatic patients — Remove “hardware” (stents and/or
Foley)

— Neutropenic patients

. o — Fl le (2004
— Low birth-weight infants uconazole (200400 mg/d)

i : : — Flucytosi 100 kg/d
— Patients with urological ucytosine (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. Sobel ID et al. Clin Infect Dis. 2007;44:e46-e49.?
Pappas PG et al. Clin Infect Dis. 2009;48:503-535.3
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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'

' Department of Infectious Diseases, Infection Control and Employee Health, The University of Texas MD Anderson Cancer Center, Houston, TX, USA,
Department 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 onpaocla Kaviivtouplac

- 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.



EEATOMIKEY ZIR

H xaAvtepn otpatnyikn
(1Owaitepa oTOV AUATOAOYIKO a00evn))




E&atouikevon NG Beparteiac

Drug interactions?
) : Sanctuary site
Prior therapies?

If (D involvement?
4

4 Hepatic and renal

‘ function?
f’ Gl function?

Infected hardware
or catheters?

*Immunosuppressmn and
ﬁ reconstltutlon’>

Resistance?

Diagnostic ! ’
certainty? Concomitant

o° .,, Infections?

Dose, timing, mtensity of
Immunosuppressive therapy?



