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NFECTION I5 A COMMON PROELEM FOR
patients in intensive care units
(ICUs) and is associated with con-
siderable morbidity, mortality, and
costs.'* Infection and related sepsis are
the leading cause of death in noncar-
diac ICUs, with mortality rates that reach
60% and account for approximately 40%
of total ICU expenditures.'® Impor-
tantly, the incidence of sepsis is increas-

Context Infection Is a major cause of morbidity and mortality In Intensive care units
(ICUs) worldwide. However, relatively littie iInformation Is available about the giobal
epidemiology of such Infections.

Objective To provide an up-to-date, International picture of the extent and pat-
temns of Infection In ICUs.

, Setting, and Patients The Extended Prevalence of Infection In Intensive Care

) study, a 1-day, prospective, point prevalence study with follow-up conducted

on May 8, 2007. Demographic, physiclogical, bacteriological, therapeutic, and outcome
data were collected for 14 414 patients in 1265 partidpating ICUs from 75 countries on
the study day. Analyses focused on the data from the 13 796 aduit (=18 years) patients.

Results On the day of the study, 7087 of 13 796 patients (51%) were consldered
Infected; 9084 (71%) were recelving antiblotics. The Infection was of respiratory orl-
gin in 4503 (64%), and microblological culture results were positive In 4947 (70%) of
the Infected patients; 62% of the positive Isolates were gram-negative organisms, 47 %
were gram-positive, and 19% were fungl. Patlents who had longer ICU stays prior to
the study day had higher rates of Infection, espedally Infections due to resistant staphy-
lococd, Acinefobacter, Pseudomonas spedes, and Candida spedes. The ICU mortal-
ity rate of infected patients was more than twice that of noninfected patients (25%
[1688/6659] vs 11% [682/6352], respectively; P« .001), as was the hospital mortal-
ity rate (33% [2201/6659] vs 15% [942/6352], respectively; P < .001) (adjusted odds
ratio for risk of hospital mortality, 1.51; 95% confidence interval, 1.36-1.68; P<.001).

Conclusions Infections are common In patients In contemporary ICUs, and risk of
infection Increases with duration of ICU stay. in this large cohort, infection was Inde-

pendently assodlated with an Increased risk of hospital death. Vincent J |_ JAM A 2009

TAMA. 2009;302(21).2323-2229 warn pm com




Table 2. Infection Rates and Types of Organisms in Culture-Positive Infected Pabients According to Geographical Reglon
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Invaziv Candida infeksiyonunda mortalite
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Candida turlerinin dagilhimi

ek 2008-2009, SENTRY
Species distribution of Candida bloodstream infection isolates from Intensive Care
Unit (ICU) and non-ICU locations.

Species 1 (%) of each species according to origin
ICU (N=779) Non-ICU (N=973)

C. albicans 393 (50.4) 461(47.4)

. glabrata 136(17.5) 176(18.1)
C. parapsilosis 118(15.1) 184(18.9)
C. tropicalis 82(10.5) 03(9.6)
C. krusei 16(2.1) 20(2.1)
Miscellaneous? 34(4.4) 30(4.0)

3 Miscellaneous species including C. lusitaniae (31 isolates), C. dubliniensis (16
isolates

), C. guilliermondii (8 isolates), C. kefyr (6 isolates), C. famata and C. lipolytica
(3 isolates each) and C. rugosa, C. sake and C pelliculosa (2 isolates each).

Pfaller MA, DAA, 2011



Kandidemide etken iligkili mortalite

Kandidemileride 30 gunluk mortalite

| |

Mortalite (%)

Tortorano A, et al. Eur J Clin Microbiol Infect Dis. 2004;23(4):317-22



Invazif Candida enfeksiyonlarinda dagilim / direnc / mortalite

Table 1. Candidaemia epidemiology from population-based or multicentre studies

Proportion

Rate of

Number of Annual
Years candidaemia incidence C. albicans/ azole
Country covered episodes rate non-albicans resistance Reference
USA 2008-11 2675 13.3-26.2/100000 population 37/63 7% 1 8%~29% 7
USA 2013 515 9.5-14.4/100000 population 35/65 5%-7% 8
Canada 2003-05 453 3.0/100000 population 62/38 4% 143
Norway 2004-12 1677 3.9/100000 population 68/32 7% 11
Finland 2004-07 603 2.9/100000 population 67/33 NA 144
Iceland 2000-11 208 5.7/100000 population 56/44 3% 145
Denmark 2004-09 2649 8.6/100000 population 58/42 NA 13
France 2001-10 15 570 3.6/100000 population NA NA 146
Spain 2010-11 773 8.1/100000 population 45/55 14
Belgium 2013-14 338 0.4/1000 admissions 50/50 8% 28
Scotland 2007 242 4.8/100000 population 50/50 2% 29
Australia 2001-04 1095 1.8/100000 population 47153 NA 147
Australia 2014-15 527 2.4/100000 population 44156 6% 10
Brazil 2007-10 137 NA 34/66 9% 30
Peru 2013-15 157 2.0/1000 admissions 28/72 3% 148
Latin America 2008-10 672 0.3-2.0/1000 admissions 38/62 3% 31
South Africa 2009-10 2172 NA 46/54 33
Asia-Pacific 2010-11 1601 0.3-2.9/1000 discharges 41/59 20
India 2011-12 1400 6.5/1000 admissions® 21/79 35

Lamoth F, JAC, 2018



RESEARCH Open Access

Incidence and outcome of invasive @
candidiasis in intensive care units (ICUs) in
Europe: results of the EUCANDICU project

Matteo Bassetti'” (9, Daniele R. Giacobbe®, Antonio Vena', Cecilia Trucchi™*, Filippo Ansaldi®*, Massimo Antonelli®,
Vaclava Adamkovam, Cristiano Alici nom, Maria-Panagiota Almyroudig, Enora Atchade'o, Anna M. Azzini',

Novella Carannante' 2, Alessia Camelutti', Silvia Corcione”, Andrea Cortegiani”, George Dimopoulosg,

Simon Dubler'?, José L. Garcia-Garmendia'®, Massimo Girardis'’, Oliver A Cornefy'8 Stefano lanniruberto'®,

Bart Jan Kullberg®, Katrien Lagrou®2, Clement Le Bihan®, Roberto Luzzati®, Manu L N. G. Malbrain?®, Maria Merelli’,
Ana J. Marques™, Ignacio Martin-Loeches” 22, Alessio Mesini?, José-Artur Palva”, Maddalena Peghin’,

Santi Maurizio Raineri®, Riina Rautemaa-Richardson®™, Jeroen Schouten®, Pierluigi Brugnaro®?, Herbert Spapen™,
Polychronis Tasioudis™, Jean-Frangois Timsit*>*, Valentino Tisa®, Mario Tumbarello™,

Charlotte H. S. B. van den Berg®, Benoit Veber™, Mario Venditti®, Guillaume Voiriot*', Joost Wauters® and

Philippe Montravers'®®

Abstract

Background: The objective of this study was to assess the cumulative incidence of invasive candidiasis (IC) in intensive
care units (ICUs) in Europe.

Methods: A multinational, multicenter, retrospective study was conducted in 23 KCUs in 9 European countries,

excluswe cumulative mcndcnco_c, of candndemua and lAC were 552 and 184 cpusodcs pcr 1000 ICU admtssaons,
respectively. Crude 30-day mortality was 42%. Age (odds ratio [OR] 1.04 per year, $5% Cl 1.02-1.06, p <0.001),
severe hepatic failure (OR 3.25, 95% 1.31-8.08, p 0.011), SOFA score at the onset of IC (OR 1.11 per point, 95% Cl
1.04-1.17, p 0.001), and septic shock (OR 2.12, 95% 1 1.24-3.63, p 0.006) were associated with increased 30-day
mortality in a secondary, exploratory analysis.

Conclusions: The cumulative incidence of IC in 23 European ICUs was 707 episodes per 1000 ICU admissions.
Future in-depth analyses will allow explaining part of the observed between-center variability, with the ultimate
aim of helping to improve local infection control and antifungal stewardship projects and interventions.

Keywords: ICU, Candidemia, Candidiasis, Candida, Abdominal candidiasis, Incidence




Center-level variables*

Number of IC

Number of ICU

Cumulative incidence

episodes admissions (IC episodes/1000 ICU admi
Year of study
2015 271 40,642 6.67
2016 299 40,003 747
Type of ICU
Medical (n=5) 149 7828 1903
Surgical (n=3) 51 29,087 1.75
Mixed (medical plus surgical, n= 15) 370 43,730 8.46
Mixed [ IAC
3 Surgical g
o} 8 Candidemia
e Medical a
F -
— Candidemia + IAC

Bassetti M, Crit Care 2019



Invaziv kandidiaz tipleri
%40 kandidemi (derin doku tutulumu yok)
%28 kandidemi (derin doku tutulumu ile birlikte)

%32 kan kulturu (-) Candida derin doku enfeksiyonu

Kan kulturu ile kabaca %70 ‘l yakalanabiliyor

Leroy at al, Critical care 2009, Clancy et al, Clin infect dis 2013



Diagnostik yontemler
gelistirildiginde kan kiiltrii negatif

Candidemia [ cCandidemiaand o 2 - : .
I the sz Rgtpaies derin doku enfeksiyonlar1 daha 1y1

absence of candidiasis yakalanacaktir
deep-seated

candidiasis

Candidemia Candidemia and

in the deep-seated
absence of candidiasis

deep-seated
candidiasis

Deep-seated
candidiasis

Leroy at al, Critical care 2009, Clancy et al, Clin infect dis 2013



Exogenous source Endogenous source

Endojen (en sik) a E E

[ GlS Colonisation ‘l

" Adhesion to
e Mukoza 0

mucosal
surfaces

Eksojen (nozokomiyal) " J Invasion
e Saglik calisani

e Kolonize aletler

Candidaemia
0-10-3-70 per 1000 hospital admissions
0-17-1-20 per 10000 patient-days

1-12-94-0 per 1000 ICU admissions
2-80-22-0 per 10000 ICU-days

Dissemination
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CDC 30 Eyliil 2019, Diinyada C auris Epidemiyolojisi

Single C ouris case
reported

B Transmission or multiple
cases of C. auris reported

~
AN U.S. C. auris cases linked
to healthcare stays in
these countries

Nozokomiyal bulas gosteren, azol diren¢ oram yuksek bir tir



Azol kullanim oykust varsa direng riski yuksek

Epidemiology of invasive fungal infections

Table 4 In vitro azole resistance in the presence/absence of exposure
to azole prophylaxis

Azole prophylaxis Drugs No. of No. (%) of isolates
exposure isolates resistant”

[Absencea Fluconazole 72 2 (2.8) ]

Voriconazole 72 2 (2.8)

Posaconazole 72 0
[PI'CSCHCCb Fluconazole 17 8 (47.0)]
Voriconazole 17 10 (58.8)

Posaconazole 6 (35.3)

Montagna MT, Infection, 2013




MAJOR ARTICLE

Time to Initation of Fluconazole Therapy Impacts
Mortality in Patients with Candidemia:
A Mult-Institutional Study

Kevin W. Garey.'! Milind Rege.'! Manjunath P. Pai,? Dana E. Mingo.? Katie J. Suda,® Robin S. Turpin.®

and David T. Bearden®

‘Depariment of Clinical Science and Administration. University of Houston College of Pharmacy, Houston, Texas; “University of New Mexico
College of Pharmacy, Albuguergue; “Baptist Memorial Health Care and “Department of Pharmacy, University of Tennessee Health Science Center,
Memphis; *Merck, West Point, Pennsylvania; and *Oregon State University College of Pharmacy, Portiand
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Garey KW, Clin Infect Dis 2006;43:25



Etkenler ve Mortalite
Prospective Antifungal Therapy Alliance Registry
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Invazif Kandidiyaz Kesin Tanisi

e Kan kulturu pozitifligi
. Kandidemide ortalama %50 (%21 — 71) pozitif
. Sonug¢ alinmasi median 2-3 gun

e Steril vucut sivisi ya da dokuda uretilmesi

e Histolojik tani



Invaziv Fungal Enfeksiyonlarin Tanisi

Odabas1 Z, Turkiye Klin Der, 2019



Table 2. Performance of Blood Cultures in Autopsy Studies of Invasive Candidiasis

Reference

Louriz {from [13])

Bodey (from [13])
Taschdjian {from [13])
Hart {from [13]}

Bernhardt {from [13]}
Gaines {from [13])

Myerowitz {from [13])
Ness (9]

Singer [37]
Berenguer [13]
Van Burik [38]
Kami [39]
Thorn [40)

Year
1962

1966
1969
1969

1972
1973

1877

1989

1977
1993
1998
2002
2010

No. of Patients
18

61
17
16

14
26

Underlying Disease
Hematologic malignancies, solid tumors, medical
and surgical conditions
Acute leukemia
Malignancies and other medical conditions

Hematologic malignancies, solid tumors,
transplant, medical and surgical conditions

Transplant and surgical conditions

Hematologic malignancies, solid tumors, medical
and surgical conditions

Hematologic malignancies, solid tumors, medical
and surgical conditions

Hematologic malignancies and bone marrow
transplant recipients

Hematologic malignancies

Mostly hernatologic malignancies and solid tumors

Bone marrow transplant recipients
Hematelogic malignancies

Hematologic malignancies, gastrointestinal
disease, transplant, prematurity

’-------\

Sensitivity |

Clancy JC, CID 2013




Table 1
Contemporary diagnostic methods in medical mycology
Sensitivity and Turn-Around
Diagnostic Method Specificity (%) Time Comments
Candida
Blood culture 50 and 100'° 2-3d Sensitivity depends on the source
of infection
B-o-Glucan 75 and 80'® 2-4 h Risk of false-positives in ICU
patients is high. Specificity is
improved with consecutive
repeated tests, and is affected
by presence of other fungal
infections
Mannan/ 83 and 75-86°"%" 2-4 h Not available in United States
antimannan
Polymerase 80-95 and 70-90°*%* 4-5h Lack of consensus regarding
chain reaction standardization
Sensitivity and specificity vary
among the available
commercial tests
T2Candida Panel 91 and 99%° New technology. Limited
availability because of cost




T2Candida Panel

Sensitivity: 91%>
Specificity: 99%3

Candida albicans
Candida tropicalis
Candida krusei
Candida glabrata
Candida parapsilosis




MAJOR ARTICLE

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

A Clinical Trial

Eleftherios Mylonakis,' Cornelius J. Clancy,” Luis Ostrosky-Zeichner. Kevin W. Garey,' George J. Alangaden®
Jose A. Vazquez® Jeffrey S. Groeger, Marc A. Judson,® Yuka-Marie Vinagre,’ Stephen 0. Heard," Fainareti N. Zervou,'

loannis M. Zacharioudakis,' Dimitrios P. Kontoyiannis," and Peter G. Pappas®

"Infactious Diseases Division, Rhode Island Hospital, Warren Alpert Medical School of Brown University, Providence; “Veterans Affairs Pittsburgh
Healthcare System, Division of Infectious Diseases, University of Pittsburgh, Pennsylvania; *Oivision of Infectious Diseases, University of Texas Medical
School at Houston and Memorial Hermann Texas Medical Center; ‘Uniwrsity of Houston College of Pharmacy, Texas; “Division of Infectious Diseases,

Table 2. Overall Sensitivity and Specificity of the T2 Magnetic

Resonance Method

Sensitivity No.
Overall per patient® 233/256
Overall per assay” 234/257
Per Candida species®
C. albicansftropicalis 96/104
C. parapsilosis 49/52
C. krusei/glabrata 89/101

%

91.0
911

92.3
94.2
88.1

95% CI

86.8-94.2
86.9-94.2

85.4-96.6
84.1-98.8
80.2-93.7

Conclusions. T2MR is the first fully automated technology that directly analyzes whole blood specimens to iden-
tify species without the need for prior isolation of Candida species, and represents a breakthrough shiftinto a new era

of molecular diagnostics.



Kolonizasyon indeksi

Kandidiyaz riski bulunan cerrahi YBU hastalari
Nasil hesaplanir?

e Oral, perianal, yara yeri ,DTA vb bir cok bolgeden ornekleme

e Kandida uremesi / kiltir gonderilen bolge sayisi
Pitet calismasinda: ortalama kolonizasyon indeksi:
e Kolonize hastalarda 0.47

e Enfekte hastalarda 0.7 (p < 0.01)

2 0.5 indeks ile 6 gun erken tedavi baslanabilir

Pitet et al, 1994, Ann Surg



Kandida Skoru (Leon skoru)

>7 gun yatan 1699 ICU vakasinda prospektif kohort

Skorlamada bakilan kriterler:

e Cerrahi (1 puan)

e Multifokal kolonizasyon (1 puan)

e TPN (1 puan)

e Agir sepsis (2 puan)

2 3 skor ile %81 duyarhlik, %74 ozgulluk
PPV %16

NPV %98

Leon C, Crit Care Med, 2006



Early diagnosis of candidemia in intensive care
unit patients with sepsis: a prospective
comparison of (1—-3)-B-D-glucan assay, Candida
score, and colonization index

Sensitivity (%)  Spedificity (%) PPV (%) NPV (%)
(95% Cl) (95% ClI) (95% Cl) (95% CI)

Posteraro B, Crit Care, 2011



Laine et al. Critical Care (2019) 23:242

https://doi.org/10.1186/513054-019-2525-3 Critica I Ca re

LETTER Open Access

Need for expanded Candida Score for ’3)
empiric antifungal use in medically critically ™
ill patients?

Melanie E. Laine'” ®, Alexander H. Flannery'~, Breanna Moody” and Melissa L. Thompson Bastin’~

0 139 kandidemi vakasi, MICU
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Cortegiani et al. Critical Care (2019) 23:190

https://doi.org/10.1186/513054-019-2481-y Crm 3 | C are

RESEARCH Open Access

Procalcitonin levels in candidemia versus ®
bacteremia: a systematic review

Andrea Cortegiani' @, Giovanni Misseri', Mariachiara Ippolito’, Matteo Bassetti’, Antonino Giarratano’,
Ignacio Martin-Loeches®* and Sharon Einav’

= Bakteremiye kiyasla kandidiemik hastalarda daha
dusuk PCT duzeyleri var (16 calisma)

* Ancak calismalarda elde edilen kanitlar yetersiz

= Tedavi yaklasimini degistirecek ayirt ettiricilik duzeyi
dusuk



SOLUNUM Orneklerinde Candida

Pnomoni etkeni olma ihtimali son derece dusuktur
Oral ve solunum mukozasinda kolonizasyon
Balgam kulturu: tani degeri cok dusuk

BAL kulturunde kandida uremesi olursa:

e Notropenik olmayan hastalarda PPV < %30

Azoulay et al, Intensive Care Med (2004) 30:1384-1389



Meersseman W, 2009

Intensive care medicine

1587 camissions

232 autopsies”
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KATETER INFEKSIYONU

e Kandida kateter infeksiyonuna isaret eden bulgular

e Kanda C. parapsilosis uremesi
e Kateter — periferik kan kantitatif Greme farki (5-10 kat)
e Kateter — periferik kan Ureme zamani farki (2 saat)

e Kateterden TPN aliyor olmak

e Enfekte kateter mutlaka cekilmeli

Mermel, Clin Infect Dis 2001



IDRARDA Kandida

e 861 kandidurisi olan vakada
e Sadece %4 U semptomatik
e %90 Antibiyotik kullanimi var
e %382 sinde uriner kateter var
e Tedavisiz %75 inde kendiliginden negatiflesmis

e Tedavi verildiginde %50 negatiflesmis
e Kandidemi %1.3
e Mortalite farki yok

Carol A, CID 2000



Bazi1 Hasta Gruplarinda Kandidiiri Insidansi

Table 1 Studies evaluating epidemiology of candiduria in different patient populations

Study Study population and description Definition of Frequency of Candiduria
candiduria (cfw/
mi)*
Colodneretal. [1] Prevalence of candiduria in urine samples from both community > 10* women 0.2% of all samples
and hospitalized patients >5x 10° men 1% of culture positive samples
Padawer et al. [4] Prevalence of catheter-associated candiduria in hospitalized > 104 19.49%
patients
Alvarez-Lerma et al. [2] Incidence of candiduria in intensive care unit patients hospital- > 10* 22%
ized> 7 days
Bougnoux etal. [11] Incidence, of nosocomial candiduria in intensive care unit patients > 10%° 27.4/1000 admissions
Delgado et al. [6] Incidence of candiduria in renal transplant recipients >5x 10* 3.4%
Denis et al. [7] Incidence of candiduria in renal transplant recipients > 10° 2.3/100 person-year
4%
Safdar et al. [15] Incidence of candiduria in renal transplant recipients > 10° 11%
Goetz et al. [8] Occurance rate of candiduria in chronically catheterized patients Not defined 17%
with spinal cord injury
Esmailzadeh et al. [9]  Prevalence of candiduria in type 2 diabetes patients >10° 10%
>10* 7%

*cfw/ml: colony forming unit per mililiter of urine
PQuantitative urine cultures were available in 61% of patients, and 86% of them had Candida growth of > 10* cfu/ml

Odabasi Z, World J Urology, 2019



INTRA-ABDOMINAL Kandidiyaz

e YBU ‘de kandidemiden sonra 2inci en sik invaziv kandidiyaz
e Heterojen hastaliklar grubu (peritonit, abse, pankreatit)

e Tani: asagidakilerden en az biri olmall

e Cerrahi veya kateterle alinan nekrotik veya purulan batin ici
ornekte Candida Uremesi veya mikroskopta gorulmesi

e Sekonder ve tersiyer peritoniti olan bir vakada baska bir
patojen olmadan kanda Candida GUremesi

e Batina yerlestirilen drenaj kateterlerinden ilk 24 saat icinde
alinan ornekte Candida Uremesi

Bassetti M, Crit Care, 2019
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Fig 1. Survival analysis by type of intra-abdominal candidiasis.

Vergidis P, Plos One, 2016



KANDIDEMI TEDAVISI
(NOTROPENIK OLMAYAN HASTA)

IDSA Candida Rehberi, Clin Infect Dis 2016



Orta — Agir
hastalik

Azol hikayesi

Ekinokandin Flukonazol

Kaspofungin Anidulafungin

IDSA Candida Rehberi, Clin Infect Dis 2016



J Antimicrob Chemother 2012; 67: 707-714
doi:10.1093/jac/dkr511 Advance Access publication 18 December 2011

Journal of
Antimicrobial
Chemotherapy

Timing of susceptibility-based antifungal drug administration
in patients with Candida bloodstream infection: correlation
with outcomes

Cumulotive survival

1.0 ¢
08! °
0,61
04+
0,2

0,0¢

Timing of antifungal
therapy
=72h
>72h

4 6 8 10 12

Grim SA, J Antimicrob Chem 2012



Drugs Comments

First choice therapy Anidulafungin Fungicidal activity against most Candida spp.
Important anfi-biofilm activity. Lack of
Caspofungin penefration 1n eyes and cenfral nervous
system.

Micafungin

Second choice therapy Fluconazole Fluconazole has fungistatic activity and has
limited activity agamnt C. glabrata and is
mactive against C. krusei.

Liposomal amphotericin B has a favourable
toxicity profile, compared with other
amphotericin formulations.

Voriconazole Voriconazole has a fungistatic activity.
Reported activity also against Candida
glabrata-and Candida krusei. TDM should be

considered.

Other Limited clinical data about efficacy and safety
of ABLC.

Bassetti M, Hosp Pract, 2018




Kandidemi Tedavisi — Notropenik Olmayan
hastalar

e Ekinokandinler
e Caspofungin
e Micafungin

e Anidulafungin

e Fluconazol 800 mg yukleme — 400 mg idame

IDSA Candida Rehberi, Clin Infect Dis 2016



Invaziv Kandidiyazda Ekinokandin vs Azol Calismalari

%

80

70

60

40

20-

Anidulafungin

10

Flukonazol
Caspoungin
Izavukonazol

N=96 N=/1 N=201 N=199

Reboli 2007 Kullberg 2019



Reboli Calismasi / C. albicans Alt Analizi
Randomize, cift kor, cok merkezli Reboli calismasinda sadece
C. albicans saptanan 135 hastanin analizi

llk negatif kan kiiltiiriine kadar gecen siire - Kaplan Meier analizi

1.00 + Negatif kan kulturune kadar gecen medyan sure

= Anidulafungin: 2 guin (%95 GA, 2-4)
0.75 1 Flukonazol: 5 giin (%95 GA, 2-7)

hastalarin yGzdesi
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e Anidulafungin, flukonazole gore Candida 'y kandan daha hizli temizler.

Referans: Reboli A, et al. BMC Infect Dis. 2011;11:261.



Kullberg, Flu vs Isavuc: Kiultur negatitflesme suireleri

1.0

- |savuconazole (n = 120)

0.8 -
—— Caspofungin (n = 119)

0.4+

0.2+

Proportion of patients achieved
confirmed negative blood culture

1

0.0{ — Log rank = 0.590

1
0 7 14 21 28

Study day
Number of subjects at risk
Isavuconazole 120 29 9 6 5
Caspofungin 119 23 12 9 8

Kullberg J, CID, 2019






Prevalence rate of Endocardites in large series of candidemia

Author, yeas Local
Schelenz,2003 Londres
Rodrigues,2006 Barcelona

Colombo, 2006 Brasil
Cisterna, 2010 Madri

Ortega, 2011 Barcelona

Rodrigues Hernandez,2011 Andalucia
Fernandez-Cruz,2015* Madri

Bassetti, 2019 Europe (ICUs)

Rodrigues-Hernandez, et al. 2011;25(5):328
Fernandez-Cruz et al. Eur J Clin Microbiol Infec Dis.2015;34(8):1543-9
Rodrigues D, et al, Pedi Infect Dis J;2006;25:224

Period
2000-01
2002-2003

2003-04
2008-09

1991-2008

2005-06
2007-12

2015-2016

Centers/ Rate
Episodes
4/128 3,1%

1724 4%

8/712 1.1%
171984 1,7%

11/529 2%

3/220 1.4%
11/263 4,2%

23/330 2%

Colombo et al. ] Clin Microb. 2006;44(8):2816
Cisterna el Al, ) Clin Microbiol,2010;48(11):4200
Ortega et al. ) Hosp Infect.2011;77:157

Bassetti et al, Critical Care (2019) 23:219




Ekinokandinler: Siroz ve KBY’de doz ayarlamasi

Child
A

Akut Kc

Ekinokandin e
yetersizligi

Child B | Child C

| GFR <50

Caspofungin Calisma yok | Calisma yok

e e




Ekinokandinlerin Doku Penetrasyonlar:

e Bir cok dokuda oldukca iyi konsantre olmakla beraber

e Ekinokandin konsantrasyonunun dusuk oldugu dokular:
e Beyin
o GOz

e Idrar



Kandidemi Tedavisi

e Tum Candida izolatlarinda azol duyarliligi

bakilmasi kuvvetle onerilir
e Ekinokandin duyarliligi ise su durumlarda onerilir:

e Daha onceden ekinokandin kullanim oykusu

e C parapsilosis ve C glabrata Uremesi

IDSA Candida Rehberi, Clin Infect Dis 2016



Kandidemi Tedavisi
Ekinokandin — Azol degisimi

Hastanin klinigi stabil,
Ureyen izolat flukonazole duyarl ve
Kontrol kan kulturleri negatiflesti ise

5-7 gunluk ekinokandin kullanimi sonunda yapilabilir

IDSA Candida Rehberi, Clin Infect Dis 2016



Kateteri Cekilemeyen Hastada Ekinokandinle Devam Et

Consensus statement

« The panel recommends de-escalating from an echi-
nocandin to fluconazole when the patient is clinically
stable and the isolate is susceptible to fluconazole
(Strong recommendation, moderate quality of evi-
dence.)
Echinocandins should not be de-escalated if central
venous catheter or any other foreign material has not
been removed. This recommendation is particularly
pertinent to cases with an intravascular catheter that
cannot be removed or if an intravascular device (e.g.
pacemaker) must be left in place. (strong recommen-
dation, moderate quality of evidence).
The panel recommends that antifungal treatment
should be stopped in patients with suspected (but
not proven) IC with negative blood cultures and/or
other negative culture specimens taken from sus-
pected infectious foci before starting antifungal ther-
apy (best practice statement).

Martin-Loeches I, Intensive Care Med, 2019
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Efficacy of anidulafungin in 539 patients with invasive candidiasis: a
patient-level pooled analysis of six clinical trials

Bart Jan Kullberg'*, José Vasquez?, Piroon Mootsikapun?, Marcio Nucci® José-Artur Paiva®, Jorge Garbino®,
Jean Li Yan’, Jalal Aram’, Maria Rita Capparella®, Umberto Conte’, Haran Schlamm’, Robert Swanson’ and
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1120 15th Street, Augusta, GA 30912, USA; *Department of Medicine, Srinagarind Hospital, Mueang Khon Kaen 40000, Thailand;
“Department of Internal Medicine, University Hospital, Universidade Federal do Rio de Janeiro, Avenida Pedro Calmon 550, Rio de
Janeiro 21941-901, Brazil; *Department of Emergency and Intensive Care, Centro Hospitalar Sao Joao, Faculty of Medicine, University
of Porto, Praca Gomes Teixeira, Porto 4099-002, Portugal; ®University Hospitals of Geneva, 4 rue Gabrille-Perret-Gentil, CH 1211
Geneva, Switzerland; “Pfizer Inc., 235 E 42nd Street, New York, NY, USA; “Pfizer PFE, 23-25 avenue du Docteur Lannelongue, 75668
Paris cedex 14, France; “Department of Oncology and Hematology, Hopital de Hautepierre and Université de Strasbourg, 1 place de
['Hépital, BP 426, 67091 Strasbourg cedex, France

*Corresponding author. Tel: +31243668015; E-mail: bj.kullberg@radboudumc.nl
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MAJOR ARTICLE

Initial Use of Echinocandins Does Not Negatively
Influence Outcome in Candida parapsilosis
Bloodstream Infection: A Propensity Score
Analysis

Mario Fernandez-Ruiz,' José Maria Aguado,' Benito Almirante,>* David Lora-Pablos,'® Belén Padilla ®
Mireia Puig-Asensio,** Miguel Montejo,” Julio Garcia-Rodriguez® Javier Peman,® Maite Ruiz Pérez de Pipadn,'® and
Manuel Cuenca-Estrella'’; for the CANDIPOP Project, GEIH-GEMICOMED (SEIMC), and REIPI®

"Unit of Infectious Diseases, Hospital Universitario 12 de Octubre,” Instituto de Investigacion Hospital “12 de Octubre,” Madrid; “Department of
Infectious Diseases, Hospital Universitari "Vall d'Hebron,” and *Department of Medicine, Universitat Autonoma de Barcelona, Barcelona; “Unit of Clinical
Research, Hospital Universitario “12 de Octubre,” Instituto de Investigacion Hospital “12 de Octubre,” Madrid; *Centro de Investigation de Epidemiologiay
Salud Piblica, and ®Department of Clinical Microbiology and Infectious Diseases, Hospital General Universitario "Gregorio Maraiion,” Madrid; “Unit of
Infectious Diseases, Hospital Universitario de Cruces, Barakaldo; *Department of Microbiology, Hospital Universitario "La Paz,” Madrid; *Department of
Microbiology, Hospital Universitario "La fe,” Valencia; "Department of Microbiology, Hospital Universitario “Virgen del Rocio,” Sevilla, and "'Department
of Mycology, Spanish National Center for Microbiology, Institute de Salud Carlos Il Majadahonda, Madrid, Spain

(See the Editorial Commentary by Reboli on pages 1422-3.)
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Comparative effectiveness of echinocandins versus fluconazole
therapy for the treatment of adult candidaemia due to
Candida parapsilosis: a retrospective observational cohort study
of the Mycoses Study Group (MSG-12)

Kathleen Chiotos!-3* Neika Vendetti-3, Theoklis E. Zaoutis!** John Baddley>$, Luis Ostrosky-Zeichner?,
Peter Pappas® and Brian T. Fisher'34

"Division of Infectious Diseases, The Children’s Hospital of Philadelphia, Philadelphia, PA, USA; *Division of Critical Care Medicine,
The Children’s Hospital of Philadelphia, Philadelphia, PA, USA; *Center for Pediatric (linical Effectiveness, The Children’s Hospital of
Philadelphia, Philadelphia, PA, USA; “Center for Qlinical Epiderniology and Biostatistics, Perelman School of Medicine, University of

Pennsylvania, Philadelphia, PA, USA; *Division of Infectious Diseases, University of Alabama, Birmingham, AL, USA;
SMedical Service, Birminghamn Veterans’ Affairs Medical Center, Birmingham, AL, USA; “Division of Infectious Diseases,
University of Texas Medical School, Houston, TX, USA

*Corresponding author. Division of Infectious Diseases, Abramson Research Building, Room 1202, The Children's Hospital of Philadelphia, 34th and Civic
Center Blvd, Philadelphia, PA 19104, USA. Tel: +1-215-313-9399; Fax: +1-215-215-2025; E-mail: chiotosk@email.chop.edu

Received 1 May 2016; retumed 24 May 2016; revised 17 June 2016; accepted 28 June 2016






Kandidemi Tedavi Sitiresi

e Komplike edici bir durum yoksa son kan kulturu
negatifliginden sonra 2 hafta verilir

e Komplike enfeksiyonlarda bulgular duzelene
kadar daha uzun verilebilir

IDSA Candida Rehberi, Clin Infect Dis 2016



Goz dibi muayenesi !!!

e Tum kandidemi vakalarinda ilk 1 hafta icerisinde
e Koryoretinit varliginda: IV flukonazol veya vorikonazol

e Direncli izolatlarda Amfoerisin B

e Makuler veya vitreal tutulum varsa intravitreal AmB

veya vorikonazol yapilir

e Tedavi suresi en az 4-6 hafta

IDSA Candida Rehberi, Clin Infect Dis 2016



Kandidiemi ve Santral kateter varhgi

e Kandidemi sebebi kateter olarak dusunuluyorsa
mumkun olan en kisa surede kateter ¢cekilmelidir

e Mortalite uzerine olumlu etkisi var

e Ekinokandinlerin biofilm etkisi onemli

IDSA Candida Rehberi, Clin Infect Dis 2016



Intra abdominal Kandidiyaz Tedavisi

e Ampirik antifungal tedavi onerilir:

e Kilinik kanit varsa

e Ciddi risk faktorleri varsa
e Abdominal cerrahi
e Anastomoz kagag!
e Nekrotizan pankreatit

e Yeterli drenaj, debridman ile kaynak kontrolu
saglanmali

IDSA Candida Rehberi, Clin Infect Dis 2016
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The Gastrointestinal Tract Is a Major
Source of Echinocandin Drug Resistance
in @ Murine Model of Candida glabrata
Colonization and Systemic Dissemination

Kelley R. Healey, YoJl Nagasakl, Matthew ZImmerman, Milena Kordalewska,
Steven Park, Yanan Zhao, David S. Perlin

Public Health Research Institute, New Jersey Medical School, Rutgers Blomedical and Health Sclences, Newark,
New Jersey, USA

ABSTRACTY Candida species are a part of the human microbiome and can cause

Caspofungin ‘in GIS penetrasyonu zayl,
GIS ‘te C glabrata ile ekinokandin direnci gelisebilir

gin resulted in no reduction in fecal burdens, organ breakthrough rates similar to
control groups, and resistance rates (0 to 10%) similar to those reported clinically.
Treatment with 20 mag/kg caspofungin initially reduced burdens, but a rebound fol-
lowing 5 to 9 days of treatment was accompanied by high levels of resistance (FKS1/
FKS2 mutants). Although breakthrough rates decreased in this group, the same FKS
mutants were recovered from organs. In an attempt to negate drug tolerance that is
critical for resistance development, we cotreated mice with daily caspofungin and
the chitin synthase inhibitor nikkomycin Z. The largest reduction (3 log) in Gl bur-
dens was obtained within 3 to 5 days of 20 mg/kg caspofungin plus nikkomycin
treatment. Yet, echinocandin resistance, characterized by a novel Fks1-L630R substi-
tution, was identified following 5 to 7 days of treatment. Therapeutic caspofungin
plus nikkomycin treatment left Gl burdens unchanged but significantly reduced or-
gan breakthrough rates (20%; P < 0.05). Single-dose pharmacokinetics demonstrated
low levels of drug penetration into the Gl lumen posttreatment with caspofungin.
Overall, we show that C glabrata echinocandin resistance can arise within the Gl
tract and that resistant mutants can readily disseminate upon immunosuppression.

MECHANISMS OF RESISTANCE

)

Chach sor
wpdsies

Thit gastrontestinal Uract is 3 Major Source o
echinocandin drug resistance in a murnine
modal of Candida giabrata colonization and
systernic dissemination. Antirmicrob Agents
Chemother 61.201412-17 https//doi oeg/10
HI28/AACON1412-17,

Copyright © 2017 Healey et al. This is an open
access article distributed under the teems of
the Craative Commons Attribution 4.0
Intemational license

Address correspondence to Kelley R Healey,
h75enjmsntgerseduy, or Yanan Zhao,
zhaoy enjms.sutgers.edy



Where do we 100k for echinocandin resistance?

i Esophagus:
™ | ower drug concentrations,

‘ high inoculum, biofiims

Bloodstream:
High drug concentrations,

low inoculum

' Gut:
< Low drug concentrations,
high inoculum, biofilms?

Healey et al. Antimicrob Agents Chemother 2017,61(12),




Where do we look for echinocandin resistance?

Oral swab surveillance after 2 7 days of echinocandins?

M Acquired resistance in C. glabrata 21.6%

SENTRY 2006-2016, single center studies’?
Echinocandin resistance rate: 3-12%

FKS mutant Candida isolates detected in 24%
(6/25) patients exposed to echinocandins*®
@~ (. glabrata 29%

C. albicans 14%

'Plalier M et al. Open Forum Infect Dis 2019,8 (Supplement_1).S78-84
;’Jemuna«man Chn Infect Dis 56.1724-32 s '
nsen Johansen HK, Soes LM, et al. Antimicrod Agents Chemother 2016,80(3);1500-
: : 1508,
:Sl'mm RK. Nguyen MH, Press EG, Clancy CJ. Antimicrob. Agents Chemother. 2014,58(12).7601-7605
Prigent et al. Antimicrobwal Agents Chemother. 2018; Nov 15, 2018



Notropenik Olmayan Bir YBU Hastasinda
Kandidemi Suphesine Yonelik Ampirik Tedavi

Septik sok veya nedeni belli oimayan atesle beraber
e Kandida enfeksiyon risk faktorleri
e Kandida enfeksiyon belirteclerinin pozitifligi

e Nonsteril bolgelerde kandida Uretiimesi

llk tercih ekinokandinler

e Azol oykusu yok, diren¢ dusuk ise flukonazol verilebilir
Klinik yanit varsa 2 hafta tedavi verilir

Yanit yok, destekleyici bulgu yoksa 4-5 gunde kesilir

IDSA Kandida Rehberi, Clin Infect Dis 2016



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Empirical Micafungin Treatment and Survival Without
Invasive Fungal Infection in Adults With ICU-Acquired Sepsis,
Candida Colonization, and Multiple Organ Failure

The EMPIRICUS Randomized Clinical Trial

Jean-Francois Timsit, MD, PhD; Elie Azoulay, MD, PhD; Carole Schwebel, MD, PhD; Pierre Emmanuel Charles, MD, PhD;

Muriel Comet, PhamD; Bertrand Souweine, MD, PhD; Kada Klouche, MD, PhD; Samir Jaber, MD, PhD; Jean-Louis Trouillet, MD, PhD;
Fabrice Bruneel, MD; Laurent Argaud, MD, PhD; Joel Cousson, MD; Ferhat Meziani, MD, PhD; Didier Gruson, MD, PhD;

Adeline Paris, PharmD; Michael Darmon, MD, PhD; Maité Garrouste-Orgeas, MD, PhD; Jean-Christophe Navellou, MD;

Armaud Foucrier, MD; Bernard Allaouchiche, MD, PhD; Vincent Das, MD; Jean-Pierre Gangneux, PharmD, PhD; Stéphane Ruckly, MSc;
Daniele Maubon, MD, PhD; Vincent Jullien, PharmD; Michel Wolff, MD, PhD; for the EMPIRICUS Trial Group

& Editorial
IMPORTANCE Although frequently used in treating intensive care unit (ICU) patients with Sunplerenial cantent
sepsis, empirical antifungal therapy, initiated for suspected fungal infection, has not been
shown to improve outcome.

OBJECTIVE To determine whether empirical micafungin reduces invasive fungal infection
(IF1)-free survival at day 28.

DESIGN, SETTING, AND PARTICIPANTS Multicenter double-blind placebo-controlled study of
260 nonneutropenic, nontransplanted, critically ill patients with ICU-acquired sepsis,
multiple Candida colonization, multiple organ failure, exposed to broad-spectrum
antibacterial agents, and enrolled between July 2012 and February 2015 in 19 French ICUs.

INTERVENTIONS Empirical treatment with micafungin (100 mg, once daily, for 14 days)
(n =131) vs placebo (n = 129).




Figure 3. Comparison of Survival at Day 28 in the Modified Intent-to-Treat Population and In Predefined Subgroups

Micafungin Placebo
Survivedat  Total Survived at  Total Hazard Ratio Favors : Favors
Day28,No. No. Day28,No. No. (95% C1) Placebo i Micafungin P Value
All patients 90 128 86 123 1.04 (0.64-1.67) — 88
SOFA score ' _
<8 53 66 58 68 0.79(0.32-1.96) o 62
8 37 62 28 55  128(0.71-2.27) —— 42
Admission category
Surgical 23 34 23 31 0.97 (0.36-2.63) ] 96
Medicat 67 94 63 92  123(0.69-2.22) —_—t—— 48
Colonization index 0.53 70 101 70 93  0.93(0.54-1.59) — 78
Corrected colonization Index 20.4° 54 76 56 80  1.02(0.56-1.83) — 34
Candida score 23 66 96 58 85 0.95 (0.55-1.67) —I— 87
(1-3)-8-D-glucan, pg/mL< ' ' ' N
>25%0 14 21 17 25  096(0.27-3.33) % 95
>80 61 91 58 84  0.98(0.55-1.75) —— 96
<80 29 37 28 39 0.85(0.27-2.63) - 78
0.2 1!0 5.0
Hazard Ratio (95% C1)

Timsit JF, JAMA, 2016



Kandida Uriner Sistem Enfeksiyonlarinin Tedavisi

Table 3 Summary of the treatment approaches in patients with asymptomatic candiduria

Conditions Antifun- Recommendations
gal treat-
ment
Detection of candiduria in an asymptomatic non-catheterized No Repeating urine culture 1-2 days later to rule out contamination
patient
Asymptomatic paticnts with candiduria and urinary indwelling No Change catheter
catheters Repeat urine culture on next day
Persistence of candiduria after changing catheter in an asympto- No Evaluate and remove predisposing factors:
matic patient Remove catheter if possible
Control blood sugar
Treat obstruction

Stop antibiotics
Urinary system imaging may be considered

Asymptomatic candiduria patients without any known risk factors No Follow with urine cultures
Most of them resolve within weeks to months
Asymptomatic candiduria in renal transplant recipients No Try to remove predisposing factors
Antifungal treatment is not recommended
Asymptomatic candiduria paticnts with high risk of developing Yes Neutropenic patients
candidemia Patients exposed to urological manipulations
Very low-birth-weight infants (< 1500 g)
Asymptomatic candiduria in patients undergoing urological Yes Fluconazole 400 mg daily, or 6 mg/kg or
manipulations deoxycholate Amphotericin B 0.3-0.6 mg/kg daily, several days

before and after the procedure

Odabasi Z, World J Urology, 2019



Kandida Uriner Sistem Enfeksiyonlarinin
Tedavisi

e Sistit ve piyelonefrit
e Flukonazol oncelikle tercih edilir
e Azol direnci varsa Amfoterisin B

e Ekinokandinler, vorikonazol, posakonazol alt

uriner sisteme gecisi cok zayiftir



Yanit Beklenen Sorular

Persistan kandideminin tanimi nedir?

. >3 gun >5gun >10gun >14 gun...
Ne zaman farkh bir antifungale gecilmeli?
Kombinasyon tedavisinin yeri nedir?
Santral kateter kac¢ kere degistirilebilir?

Derin doku enfeksiyonlarinin takibi nasil yapilmali,
tedavi suresi nasil ayarlanmali?
Ekinokandin direnci dusuk ama neden hala

basarisizliklar gorulebiliyor?



Kanda ureme olmadigi halde T2 MR pozitif




Ekinokandinlere yanitsizhigin muhtemel nedenleri

Tanim???

Klinik basarisizlik vs Mikrobiyolojik yanitsizlik ???

Altta yatan hastaligin kontrol edilememesi

Agir hastalik varligi ve risk faktorlerinin devami

Kaynak kontrolu

e Abse

e Kateter (her zaman cikarmak m,mk,n olamayabiliyor)

e Yabanci cisim



Ekinokandinlere yanitsizhigin muhtemel nedenleri

e Derin doku enfeksiyonu

e PK/PD

e izolatin virulansi

e Intrensek ya da edinilmis direng

e Endokardit, enfekte trombus ?
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Altered Micafungin Pharmacokinetics in Intensive Care Unit Patients

Vincent L. Lampers,** Joroen A. Schouten,® Nicole G. Hunfeld ® Angela Colbers,™® Hank J. van Lesuwon,® David M. Burger,*®

Paul E. Verwall ™ Petar Pickkers® Roger J. Briiggemann™®

Im AAC Candida tiirlerine etkili Yeni
Antifungaller?

Low but Sufficient Anidulafungin Expos
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Low Caspofungin Exposure in Patients in
Intensive Care Units
Kam C M. van der Blst,*” Anctte Varinga,® Jan G. Zijistra.? Albartus Baishutzon,©
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Persistent Candidemia in adults: underlying causes and clinical
significance in the antifungal stewardship era

Caroline Agnelli %2 - Maricela Valerio ' « Emilio Bouza '?*° . Antonio Vena ' « Jestis Guinea "**° .
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Persistan kandidemi > 5 giin
Abstract

To investigate the causes and the clinical significance of persistent candidemia (PC) in adults diagnosed in a tertiary hospital with
an active antifungal stewardship program. Retrospective cohort including all adults with candidemia from 2010 to 2018. PC was
defined as any positive follow-up blood culture (BC) obtained > 5 days from the first BCs yielding the same Candida species. PC
was detected in 35/255 (13.7%) patients. There were no differences regarding antifungal adequacy in PC vs. non-PC (94.3% vs.
82.3%, p=0.084) and primary source control (63.3% vs. 76.4%, p=0.172) at the time of the follow-up BCs. The average time
until source control (2 [0-37] vs. 2 days [0-44], p=0.311) or adequate antifungal treatment (2 [0-26] vs. 2 days [~ 2-10], p=
0.748) was similar. Patients with PC had more non-ocular complications (31.4% vs. 10.5%, p=0.002). No impact on 30-day
mortality was observed (31.4% vs. 22.3%, p=0.238). The only independent factor associated with PC was to have a previously
undetected site of infection [OR 4.28, 95%C1 (1.77-10.34), p = 0.001]. Persistent candidemia was not associated with inadequate
or delayed therapeutic management, nor higher 30-day mortality rates. Timely screening and control of unexpected infection
sources are encouraged to shorten hospitalization and improve patient care.

Keywords Persistent candidemia - Antifungal stewardship - Mortality - Candidemia




cur J Can vicroDion infect vis

Tedavi uygunlugu, zamanlamasi, kateter ¢ekilme
sureleri ve mortalite farki yok

Persistan grupta daha fazla goz disi metastatik
tutulum

Persistan vakalarda mutlaka odak arastiriimall
Septik tromboflebit
Endokardit

Diger organlar: KC, dalak, akciger

Echocardiogram 196 (89.1) 32(91.49) 0779
Doppler ultrasound of deep vessels 26(11.8) 12(34.3) 0.002
Complications, n (%)
Ocular candidiasis 26(11.8) 4(114) 1
Non-ocular complications 23(105) 11 31.4) 0.002
Septic thrombophlebitis 13(59) 5(14.3) 0082
Endocarditis 4(1.8) 3 (86) 0.056
Other organs 6(2.7) 3(8.6) 0.066
Outcomes, n (%)
ICU admission due to candidemia 21 (95) 6(17.1) 0231
30-day mortality 49(223) 11 314) 0.283
> 30-day mortality” 68 (309) 15(429) 0.177
Hospital length of stay, median in days (IQR) 28 (5-254) 41.5(8-112) 0.021

AF antifungal, BC blood culture, /CU intensive care unit
* Source control was defined as “early™ when performed within 48 h from the initial antifungal treatment
® Death at any time after 30 days during hospitalization




Clinical characteristics and risk factors for mortality in adult patients with

persistent candidemia
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Eski yayinlarin aksine persiste kandidemi ve
nonpersistan hastalar arasinda anlamli mortalite farki yok

%36 (26/71) vs %26 (27/103) (p <.180)
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