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Invaziv Kandidiyazis
G2

4 R

Candida tirleri invaziv mantar enfeksiyonlarinm en sik
nedenidir
\ Y
C N

Tim invaziv mikozlarmm %70-90 1 olusturur

- J

/Giim’imﬁzde yogun bakimda yatan ve immiinsiiprese .
hasta sayisinda artisla iliskili olarak kandida

Kenfeksiyonlan artmaktadir E

* Yogun bakim tinitelerinde prevalans 6.9 /1000 hasta gtinii

Cuenca-Estrella M, et all. Clin Microbiol Infect. 2012;7:9-18.
Pfaller MA, et al. Clin Microbiol Rev 2007; 20: 133-83.
Kett DH, et al. Crit Care Med 2011; 39: 665-70




Kandidemili hastalarda altta yatan
patoloji/tibbi hizmet

Cerrahi girisim 48.2
Yogun bakim 40.2
Solid timor 225
Steroid kullanmmm 174
Hematolojik malignite 123
Prematiire dogum 6.0
HIV enfeksiyvonu 3.0
Yamk 14

Tortorano AM., etal. Int | Antimicrob Agents 2006; 27:359-66.
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Solid Hematolojik  Fetal HIV
girisim bakim timor  malignite immatiirite enfeksivonu

Tortorano AM, etal. Int] Antimicrob Agents 2006; 27:359-66.




Invaziv Kandidiyazis
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i =
Klinik énemleri ve yiiksek mortalitelerine ragmen fungal
enfeksiyonlarm tamisi hala zor ve sorunludur
o v
4 A
Klinik bulgular etkene 6zgiil degildir ve kolonizasyonun invaziv
hastaliktan ayirt edilmesi kolay olmamaktadir
& J
( ]
Fungal enfeksiyonlarda tedavinin zamanlamas: mortalite {izerine
Oonemli bir etkiye sahiptir
- J
[ :

Erken ve uygun tedaviye baslamak icin mevcut tam araclart optimal
kullanmilmalidir

N

J

Caenca-Estrella M, etall. Clin Microbicl Infect. 2012:7:9-18.




Invaziv Kandidiyazis

N\

* Kandidemi

* Dissemine kandidemi (akut, kronik)
* Endokardit

* Menenjit

* Endoftalmi

* diger derin organ tutulumlar: dahil
siddetli ve invaziv hastaliklar:
kapsayan terimdir

Pappas PG. Infect Dis Clin N Am 2006;20(3):485-506.




* Herhangi bir kandida
tiiriiniin kanda bulunmasi

e N N £ . 5
Kan dolasimu - Her bir
enfeksiyonlar: e epizodun ek

arasuzlda 4 mortalite maliveti
' % 47 3
sirada 40.000 dolar

3 g % > R J

Pappas PG. Infect Dis Clin N Am 2006;20(3):485-506.
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Mikrobiyolojik
olmayan
I \
{ l l
Kiiltiire dayal
olmavan Histopatoloji Radyoloji
yontemler

!
!

!




Kan Kultiria

Kandidemi Kan Kankiliges: Lo
inceleme
- : . N Temel
Invaziv kandidiyaz @~ Kan Kan kiiltiiri .
inceleme
Kronik dissemine , T Temel
kandidiyaz - R inceleme

ESCMID guideline for the diagnosis and management of Candida diseases 2012




Kan Kiiltiirii
3

g Y
Kandidemi tanisi icin altin standart
S -
i iy
Duyarlilig diisiik
\ y,
* %50-75

* Notropenik hastalarda ve antifungal tedavi altinda duyarhhik diisiik

- B
Modern otomatik kan kiiltiir sistemleri ve lizis
santrifiijleme yontemi ile duyarhlik artirilabilir

. 4

Cuenca-Estrella M, etall. Clin Microbiol Infect. 2012;7:9-18.




Kan Kiiltiiri
3

Kan kiiltiirti sayis:

* 30 dakikalik siire
icinde 3 (2-4)

Toplam voliim

* 40-60mL

Sikhik

» Kandidemi stiphesi
devam ettigi stirece

Inkiibasyon siiresi

* Enazbgiin

Caenca-Estrella M, etall. Clin Microbicl Infect. 2012;7:9-18.




Kan Kiiltiiri
G2

i A Katater varlhiginda
kateterden alinan

Tek kan kiiltiirtinde kan kultiird,
Candida tirlerinin eszamanli periferik
tiremesi Invaziv kan kiiltiirinden
enfeksiyon lehine once pozitif
anlamh oldugunda kateter
iliskili enfeksiyon
diistintilmeli
N N

Arendrup MC. Bone Marrow Transplant 2012;47):10530-45.




Kan Kiiltiiri
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R Pozitif kan kiiltiirii sonuclar elde edilinceye kadar
tedaviyi geciktirmek mortaliteyi artirmakta

3§ -

30 -
25 4
20 -
15 1
10 4
5 4
g -

12-24 24tw048 > 48

Kan kiiltiirii alindiktan sonra gecen saatler

h)
(1]
Mortalite

Morrell M, etal. Antimicrob Agents Chemother 2005 49: 3640-5.




Kan Kiiltiiri
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Kan kiiltiiriinde iireme olgularm %41.2'sinde hasta .
oldiikten sonra
g D
@ )
Yogun bakim hastalarinin en az ticte birinde kan
kiiltiirleri negatif
S J
"4 N
Kronik dissemine kandidiyazis nadiren kan kiiltiirii ile
tespit edilir
y y
g )
Bu nedenle kan kiiltiirii erken tam yontemi olarak kabul
Ledilemez
y

Dizbay M. Scand | Infect Dis 201042(2):114-20.
Cuenca-Estrella M, etall. (lin Microbioi Infect. 2012;7:9-18.




Direkt mikroskopi, histopatoloji,

kiltir
Ornek Test Oneri
Invaziv Doku ve steril ~ Direkt mikroskopi ve = Temel
kandidiyaz viicut stvilant histopatoloji inceleme
K Temel
inceleme
K}'omk' Doku ve steril ~ Direkt mikroskopi ve  Temel
e € Viicut sivilan histopatoloji inceleme
kandidivaz | T
K Temel
inceleme

ESCMID guideline for the diagnosis and management of Candida diseases 2012




Direkt mikroskopi,

histopatoloji, kiiltiir
3
Bu yontemler, derin
- ; o doku 6rnekleri elde
Invaziv kandidiyaz tanisi e
i omemii ancak edilebildiginde kullanmish
duyarhhk dﬁ§flk * Ancak bircok hastada bu

ornekler elde edilemez




Direkt mikroskopi, histopatoloji,
kiiltiir
3

a® Doku 6rnekleri ve steril viicut sivilar aseptik kosullarda
alinmali ve derhal laboratuvara tasinmahidir

(Klinik bulvularm oldugu yerden)

Fiksatif icinde ’ ‘ Steril SF Fiksatif 8: cinde

. %10 KOH’ ve/veya kalkoflor
beyazi)




Kiiltir

5

- )
Ornegin hemen incelenmesi miimkiin degilse, 4-5°C’de
saklanmahdir

\ J

3 =

Baz tiirlerin kiiltiirde 5-14 giinde iiredigi dikkate almmahdir

Kiiltiiriin negatif olmas: kandida enfeksiyonunu dislamaz

8
-

[zolatlarm tiir diizeyinde tanimlanmas: gereklidir
\

AR

.

Cuenca-Estrella M, etall. Clin Microbiol Infect. 2012;7:9-18.




EORTC tani

@ Kamtlannms invaziv fungal enfeksiyon diyebilmek icin etkenin
goriilmesi sarttir

Mikrobiyolojik kriterler

Normalde steril
olan, ancak klinik
VeYa radyolqlk olanlarda kan

olarak enfeksivon B
. - kiltiiriinden
ile uyumlu anormal Candida ve dis
bir bélgeden alman S el Yo tirn

R mavalarm

kiltiirden mava TR :

R N tretilmesi
turetilmesi

Uvumliu klinik

E—— blilgu ve belirti

alanlarm
b1}*0p51 /igne
aspu'asyonunda
mayva veya ps'ddohif
g'dsterﬂmesi

o

De Pauw B, etal. Clin Infect Dis 2008;46:1813-21.




Kiiltiir

|

| Zaman gerektirir
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(% Mikrobiyolejik

_ olmayan
1

1 1 ]
Konvansiyonel . ~ B
véntemler _ Histopatoloji Radyoloji
Direkt | |
—— mikroskopik ,
inceleme

Mobolekiiler

o




Mannan - Anti-mannan

Invaziv : = Veri
L Serum Mannan/anti-mannan Oneri yok yobt
kan di dlyaz Serum Mannan/anti-mannan Onerilir II
ESCMID guideiine for the diagnosis and management of Candida diseases 2012

Ornek | Test Kanit diizeyi
Kandidemi Serum Mannan/anti-mannan CII
Kronik dissemine . :
Eonnickivas Serum Mannan/anti-mannan B III

ECIL 2009




Mannan - Anti-mannan
4

F )
Mannan Candida hiicre duvarinin bileseni olan bir
polisakkarit

Mannan Ag ve anti-mannan antikorlarmin birlikte
saptanmasi, serumda Candida tiirlerinin spesifik tespiti icin
>kabul edilen bir yontemdir

Seri 6lctim yapilmas: gerekir

- <
Yapilan bir cok calismada %80 duyarlilik ve %85 6zgiilliik

oranlar ile kandidemi tanmisinda etkinligi kanitlanmstir
. J

Cuenca-Estrella M, et all. Clin Microbiol Infect. 2012;7:9-18.




Mannan - Anti-mannan
3
# I . .
Kan kiiltiirlerinden ortalama 6 giin énce pozitif
olmasi enfeksiyonun erken tespitine olanak
saglar
=

fTestin negatif prediktif degerinin (>%85) yﬁksek\

olmasi enfeksiyonu ekarte etmek i¢cin
\kullamlmasml saglar

* Yogun bakim ortamlarinda antifungal ajanlarin gereksiz
kullanmmim azaltir

_/

Cuenca-Estrella M, et all. Clin Microbiol Infect. 2012;7:9-18.




Mannan - Anti-mannan
O3

| Mannan -
e C.albicans, C. Anti-mannan
Testin glabratave C. Duyarhilik
duyarlilig: tropicalis'te P
Candida duyarhlik C.albicans
k tiirlerine gore yiiksek C. glabrata %83
\ faég;lﬁlll‘( * C. parapsilosis, C. tropicalis %80
£ Ife fk:/ugezgesgk C. parapsilosis %40
il IR C. krusei %50

Sendid B, etal. ] Med Microbiol 2002;51(3):433-42.




Mikulsks of gl Critlicol Care 2010, T&R222
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RESEARCH

Open Access

The use of mannan antigen and anti-mannan
antibodies in the diagnosis of invasive
candidiasis: recommendations from the Third
European Conference on Infections in Leukemia

Malgorzatas Mikulska'™, Thierry Calandra”, Maurizio Sanguinetti-, Daniel Poulain®
the Third European Conference on Infections in Leukemia Group

. Claudico Viscoli,

[14 calismanin degerlendirildigi metaanaliz ]
¢ 453 hasta, 767 kontrol

[45 kandidemili hastanin %73’tinde kiiltiir sonuclarma gore; J

* Mannan Ag testi 6 giin 6nce
* Mannan Ab testi 7 giin 6nce pozitif tespit edilmis

Kombine Mn-

Anti-Mn
Duvarhlik %58 %59 7683
Ozgiillitk %93 %83 %86




Axrailable online at www.sciencedirect.com _——
DIAGNOSTIC
sScirEmcE omeEcT - MICROBIOEOGY
AND INFECTIOUS
DISEASE

Dugnosnce Microbology and Infecnous Disease S1 (2005) 95— 101 ————————————————————
www. elsevier. comy locamte/diagmcrobio
Mycology

Early diagnosis of invasive candidiasis with mannan
antigenemia and antimannan antibodies

g - b - o 8 = - = -u.b
Maura Prella®. Jacques Bille”. Mauro Pugnale®. Bertrand Duvoisin®, Matthias Cavassini™".
- 5 s o
Thierry Calandra™, Oscar Marchetti®
*Infectious Dixeases Service, Department of Imternai Medicine, Centre Fospsialier Universitaire Vawdoss, CH-101T Lawuxanne, Switzcriand
®Instituse of Microbiology, Centre Hospitalier Universitaire Vaudois. CH- [01] Lausanme, Switzeriand
“Driagnostic Radiolawy Service. Coentre FHospitalior Universitaire Vawdois, CH-T01T Easanne. Swiizeriand
Received 1 June 2004; accepred 31 August 20048

¢ 3

28 invaziv kandida Sy .
enfeksiyonu, 25 kontrol i -
- > 4 -1
* 21 Hepatosplenik kandidiyazisli EF |
hasta i n
* 18’inde (%86) karaciger veya dalak £
lezyonlarinin radyolojik tespitinden :

ortalama 16 giin 6nce Mannan Ag
veya Mannan Ab pozitif saptanmis




Joumsar or Cipacar. Miicromoroay, Feb. 2004, p. 867-870 Veol. 2 No. 2
0095-113704808.00+90 DOL 10.112800CM. 42 2 867-ST0.2004
Copynght © 2004, Amencan Socety for Microbology. All Rights Reserved

Detection of the Candida Antigen Mannan in Cerebrospinal Fluid
Specimens from Patients Suspected of Having Candida Meningitis

Frans M. Verduyn Lunel.’ Andreas Voss.™ Ed J. Kuijper.” L. B. S. Gelinck.” Peter M. Hoogerbrugge.®
K. L. Liem,” Bart Jan Kullberg,>* and Paul E. Verweij—*
qummmof“dscd Microbiciogy and Infectious Diseases, Canisius-Wilhelmina Hospital.' and Deparmments of Medical
* Pediatric Oncology,® Neonatal Intensive Care,” and General Intermal Medicine.® Nijmegen University Center

forlnfecm.tu.sDi:emc:.3 LmMedamlCamer Nijmegen, and Deparmments of Medical Microbiviogy* and
Infectious Diseases,” Center of Infectious Diseases, Leiden University Medical Certer, [eiden, The Netheriands

P : . N
Candida menenjit tanis1 alan 5 hasta

kdegerlendjrilmig,

1 S

(
4’tinde BOS'ta mannan Ag pozitif saptanmis
k. v




Mannan - Anti-mannan

Mannan Ag'nin

dolasimdan cok hizk
temizlenmes;i




B-1,3-D-glukan
(4

Invaziv =
Kb Serum B-D-glukan Onerilir II
Kronik )

dissemine Serum = B-D-glukan Onerilir IT
kandidiyaz

ESCMID guideline for the diagnosis and management of Candida diseases 2012




B-1,3-D-glukan
O3

(1°3)-B-D-glucan
(G-test)
Factor G = Active Factor G \cinc Fuctor € #
Proclotting enzyme
Active clotting
enzyme

Test at nali yengecten izole |
edilen koagiilasyon faktoriiniin |- Boo-Len-Giy-ArgNA
B-1,3-D-glukanile temas Chromogenic substrate

ettiginde kimyasal reaksiyon |
vermesi temeline dayamr Boc-Leu-Gly-Arg+pNA
Chromogenic reaction

Ellepola ANB, Morrison CJ. ] Microbiol. 2005; 43: 65-34.




B-1,3-D-glukan: ‘ 3

Candida tiirleri ve diger mantarlarm hiicre duvan
bilesenidir (Cryptococcus ve Zygomycetes disinda)

—

Candida’min saptanmas icin faydali ancak bircok
mantar tiirtinde bulundugu icin Candida’ya spesifik

degildir
N <

Panfungal tan1 yontemi olarak kabul edilmektedir
§ J

De Pauw B, etal. Clin Infect Dis 2008;46:1813-21.
Cuenca-Estreila M, etal. Clin Microbiol Infect 2012;18(Suppi 7):9-18.




B-1,3-D-glukan
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Serumdaki glukan tespiti icin piyasada cesitli teknikler vardir

* Fungitell-Glucatell test (80pg/ ml)
* Fungitec-G-Test MK (30pg/ml)

* Fungitec G-Test (20pg/ ml)

* Wako B -Glucan (11pg/mi)

Avrupa ve Amerika'da, en cok kullamilan Fungitell'dir

Cut-off degerinin 80 pg/mL oldugu calismalarda
* Duvarliligi>% 65,
* Ozgiilliik orani >% 80,
* Negatif prediktif degeri >% 85

Kan kiiltiirtiyle birlikte kullamldiginda duyarlhihig %7

Koe S, etal. Clin Infect Dis 2009; 49: 1650-1639.
Nguven MH, etal. Clin Infect Dis 2012;54:1240-8.




B-1,3-D-glukan
3

2008 yilinda EORTC / 2012 yilinda ESCMID
MSG (Avrupa Kanser (Avrupa Klinik
Arastirma ve Tedavi Mikrobiyoloji ve
Organizasyonu/Mikoz = = Infeksiyon Hastaliklart
Calisma Grubu) Dernegi)

dah11 etmistir

De Pauw B, etal. Clin Infect Dis 2008;46:1813-21.
Caenca-Estrella M, etal. Clin Microbiol Infect 2012:18(Suppl 7):9-18.




Clinical Infectious Diseases  2004;39:193-205 | MAJoR ARTICLE |

B-p-Glucan as a Diagnostic Adjunct

for Invasive Fungal Infections: Validation, Cutofft
Development, and Perforrmance in Patients

with Acute Myelogenous [Leukemia

and Myelodysplastic Syndrome

Zet Odabasi.’ Gloria Mattiuzzi* Elihu Estey.” Hagop Kantarjian.” Fumihiro Sacki.” Richard J. Ridge.’

Paul A. Ketchum,” Malcolm A. Finkelman,” Jobhn H. Rex.'” and Luis Ostrosky-Zeichner'

‘Laborstory of Medical Mycology., University of Texas-Houston Medicai School. and “The Umversity of Texass M.D. Andecson Cancer Center,
Houston, Texas: and ‘Associates of Cape Cod. Falmouth, Massachunertts

Kamtlanmis veya olas1 invaziv fungal enfeksiyonu olan hastalarda en
S 1 serum o6rnegi ile klinik tamdan ortalama 10 giin 6nce pozitiflik

( N

283 hematolojik maligniteli hasta
. y
=

A

Table 3. Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of (1—+3)-3-D-glucan (BG) detection
in subjects with an invasive fungal infection (IFl), by EORTC-MSG diagnestic certainty category, who had 1-3 serum specimens positive

for BG.

e—

No. of BG-positive Provgn or pr bie IF| Proven. probable, or possible IFI

serum sampies Sensitrvity, % Sﬁeaﬁc:ty, 9§ PPV % NPV, % Sensitivity, %% Specificity, % PPV % NPV %

1 specimen 100 20 43 100 70 96 79 Qa3
=2 sequental specimens 65 96 57 7 38 ag 87 87

=3 sequental specimens 60 80 96 28 100 100 85




B-1,3-D-glukan
3

( N
Test klinik tanidan 4-14 giin 6nce tanm koymay1 saglar

" v
@ Y

Haftada iki kez seri 6lctim tavsiye edilir

- D
* Iki ardisik test pozitif oldugunda optimal sonuc elde edilir

[Enfeksiyonu ekarte etmede cok yararhdir }

TissotF, etal. Am | Respir Crit Care Med 2013;188:1100-9.

Hanson KE, etal. PLoS One. 2012;7:e42282.




Clinical Infectious Diseases 2009:49:1650-9

Diagnostic Performance of the (1—3)-8-p-Glucan
Assay for Invasive Fungal Disease

Sophiz Koo' Julie M. Bryar ™ John H. Page.* Lindsey R Baden. ' and Francisce M. Marny* =
‘Brigharn sad Wotres's Hospital, ‘Dans Farter Cancer instmste. Haneed Medcal School. and “Harvard Schoo! of Pubiic Health, Soston,
Massacrmens

{871 hastanimn 1308 6rnegi degerlendirilmis

* Duyarhbk %64

* Ozgiilliik %84
( } S
Hematolojik malignitesi olan veya KIT hastalarinda duyarhlik daha
diisiik
. >
3 N
Albiimin, IVIG kullanan, hemodiyalize giren hastalarda yalanci
pozitiflik |
N




B-1,3-D-glukan
3

‘ Yalana pozitiflik

* Albiimin, immiinglobulin kullanimm

*Selliiloz membranlar ile hemodiyaliz

* Pamuk bandaj

*Glukan-kontamine kan toplama tiipleri

*Ozellikle Streptococcus pneumoniae gibi gram-pozitif
organizmalarla olan bakteremi

* Piperasilin tazobaktam, amoksisilin-klavulanat gibi
antibiyotikler

*(Gidalar: tahil, soya fasulyesi, mantar

Schuetz AN. Clin Lab Med 2013; 33:505-325.




Clinical Infectious Diseases 2012;54(5):633-43

B-Glucan Antigenemia Assay for the Diagnosis of
Invasive Fungal Infections in Patients With
Hematological Malignancies: A Systematic
Review and Meta-Analysis of Cohort Studies
From the Third European Conference on
Infections in Leukemia (ECIL-3)

Frederic um' - Mlarie Cracians =~ Carlo Mengoli Ello mm‘ OIh'l.r Lor V. T Bl 1] Richardson, ™
ancd O " on bohalf of thho Third Ewrop o i L + . (ECiL-3)

Ivtoctious Dissanon Servicr. Caegartmant of !M-ua cyne, Ceantre Mospitolleors Litvermitaine Vaosooss and Unversity of Lausanme., Switzortans, “Contor of
Comurniunity Mexticine onc fsctious Dinsases Service, Sor Sorefogio Mospetat, Verona, "Dopartrment of Mistolagy, Microtsology anst Macticoal
Batechnaliogy, Lirvversi Oy of Padave, ‘infectious O Lirmt, Départine of Homatalogy and Oncalagy, G Ganfin: Chiddesns’ Hoospitat, Genowves, (tady:
Uirnivarnitde Porse Deacartos, Serven dos Mslaodion Infoctiousess e+t Tropecatos, SdSaital Nockess Entants Madactos, Cantra @' infectidalagie Nockes-Pauataur,
Favis. “Institus Pasteour. Contrae Notional de Refdrance Bycologee ot AnDfonguaoos, Uniode de Mycologee MMosdoutaire. Pans. “CNAES URASDTZ. Pans,
Frarnco. and "tMycology Referencs Contre. EAucaton and Reseurcon Contre. Univarsity Honpetal of Soutn NManches tar (Wi theashoweo MHosgitall, School
of Troanciatronat Moadicinge, AMoanchostor Acacdomss HMoolth Sclieoce Contre. Lirnwermity of RMancthastes, Unotea Kangeatoon

6 kohort calismaviiceren metaanaliz

! | 1771 hasta, 414invaziv fungal enteksivon

Kamtlamms veva olasiinvaziv fungal enfeksivonda testin tamusal performansi 2

Lardlslk posz test sonucu ile daha iyi
.

* Duvarhlik % 49.6
* Ozgiilliik % 98.9
* PPD % 83.5

* NPD % 94.6

[Sonug ]

» Iki ardisik pozitiflik viiksek dzgiilkiik, PPD ve NPD sahip
* Ancak duvarhlik diisiik oldugu icin testin klinik, patolojik ve mikrobiyolojik
bulgular ile kombine edilmesi gerekmektedu




REVIEW ARTICLE

B-p-Glucan Assay for the Diagnosis of Invasive
Fungal Infections: A Meta-analysis

Clinical Infectious Diseases 2011;52(6):750-770

Drosos E. Karageorgopouios,’? Evridiki K. Vouloumanou.®' Fotinie Ntziora.'Z Argyris Michalopouios,’?

Petros I. Rafailidis,’* and Matthew E. Falagas’*5
TAlta Insutnste of Biomedical Sciences: ‘Department of Medicine, Lakon General Hosprtal, and “Inteansve Care Unit and *Department of Meadicine,
Henry Dunant Hospitat, Athens. Greece; and *Deparnmment of Medicine. Tufts University School of Medicine, Boston, Massachusetts

16 calismanin verilerinin degerlendirildigi meta-analiz

* Duyarhlik % 76,8
 Ozgiilliik % 85,3

Sonuc

* Uygun ortamda uygulanir ve simirlamalan dikkate
almarak yorumlanirsa klinik pratikte yararh olabilir




AxTnacromAl AGENTS AND Cilmsorirrary. Nov. 2008, p. 41214129 Vol. 52 No. 11
0066480408 308.00+0 dorlDIIZNAAC 0067308

Cerebrospinal Fluid and Plasma (1—3)-8-D-Glucan as Surrogate Markers
for Detection and Monitoring of Therapeutic Response in
Experimental Hematogenous Candida Meningoencephalitis”

Ruta Petraitiene.'” Vidmantas Petraitis,”~ William W. Hope,' Diana Mickiene.'” Amy M. Kelaher.'
Heidi A. Murray,' Christine Mya-San.' Johanna E. Hughes,' Margaret P. Cotton,’
Joha Bacher.® and Thomas J. Walsh'*

2 }bsStaqn. Pediaarnc Oncology Brarciv, Naticeal Carscer Inssinae. Bethewia.' [ aheraiory Arimai Sciovces Progarm.
SAIC-Frederick. bsc. Fredevick.” and Swurgery Service, Division of Veuwwury Resowrces. Office of Reseawch Servicex. Bethesda,” Marviand

~

S

=
Candida meningoensefalitli nétropenik olmayan tavsanlar
tizerinde yapilan calisma
& y,
8 A
BOS B-1,3-D-glukan diizeyi plazma diizeyinden yiiksek
bulunmus ve terapétik yanitla korele sonuclar elde edilmis
\ J
=
Candida meningoensefaliti tamsinda ve tedavi yarutim
izlemede faydali olabilecegi sonucuna varilmus
_/




B-1,3-D-glukan

Hematolojik hastalarda daha
az duvarhbk

Olumlu sonuclar icin esik
degeri kullamilan teste bagh

Yanhs pozitif sonuclar,
metodolojik kaygilar

Pan fungal test




Diger antikorlar
O3

Ornek Test

Kandidemi  Serum Diger antikorlar Oneri yok Veri yok

ESCMID guideline for the diagnosis and management of Candida diseases 2012




Diger antikorlar
O3

<
rAntikor belirleme kitleri degerlendirme asamasindadir

= klinik dogruluklart konusunda simnirh veri vardir
e

AN

Candida albicans germ tiip antikor testi
\ J

* Hematolojik malignite, kemik iligi nakli veya yogun bakim
hastalarinda yapilan smmarl klinik calismalarda
* Duyarlilig: %77-89,
* Ozgiilliigii %91-100 olarak saptanmstir

Peman J, et al. BMC Infect Dis 2011;11:60.
Martinez M, etal. American Society for Microbiology, Washington DC, p 48




Peman er al. BMC Infectiowus Diseases 2017, 17:60
herpe/Mwesese Diomedicentral.com/1 47 1-2334/1 1/60

BMC
Infectious Diseases

RESEARCH ARTICLE Open Access

Clinical factors associated with a Candida albicans
Germ Tube Antibody positive test in Intensive
Care Unit patients

Javier Peman' . Rafael Zaragoza®, Guillermo Quindds’®, Miriam Alkorta®, Maria S Cuétara®, Juan J Camarena®,
Paula Ramirez’, Maria ) Giménez', Estrella Martin-Mazuelos®, Maria J Linares-Sicifia®, José Pontéan,
the study group Candida albicans Germ Tube Antibody Detection in Critically Il Patients (CAGTALICT

Prospektif, cok merkezli calisma
f 53 non-nétropenik yogun bakim hastas: \

* 22 (%41.5) hastada Candida albicans germ tiip antikor testi pozitif
* Hicbirinde kan kaltiiri pozitifligi yok

Sonug J

* Candida albicans germ tup antikor tespiti yogun bakim hastalarinda
invaziv kandidiyazis tamsi icin 6nemli olabilir




Candida albicans germ tiip antikor
test1

Simirh
deneyim




Invaziv Kandidiyazis Tan
&34

Mikrobiyolojik
olmayan
r |

| i | I

| | |
Konvansiyonel : . |
yonte be - Histopatoloji Radyoloji |
l | I :
Direkt ' |
mikroskopik Seroloji
inceleme

. Kiltiir




Polimeraz Zincir

Reaksiyonu
4

Kanit diizeyi
Kandidemi Serum Septifast PCRkit Oneriyok  Veriyok
In-house PCR Oneriyok  Veriyok

Invaziv . el G

Bosnduchips Serum  Septifast PCRkit Oneriyok = Veriyok
In-house PCR Oneriyok  Veriyok

Kronik

dissemine Serum Septifast PCRkit Oneriyok  Veriyok

kandidiyaz

In-house PCR Oneriyok  Veriyok

ESCMID guideline for the diagnosis and management of Candida diseases 2012




PCR
3

il )
PCR ile DNA tespiti, enfeksiyonun hizli tamisma yardime:
Lolmak amaciyla gelistirilmistir
J
3
fPozitif PCR sonuclar kolonizasyon-enfeksiyon ayrimini
Lyapamamaktadn'
A
N
rMaliyet ve teknik donanmim yaygimn kullanim i¢in engel
olusturmaktadir
- 4
=
r1000'den fazla hastayi iceren ¢ok sayida calisma
yaymlanmastir )
L

Lau X etsl ] Microbiol 2007;45:380-3.

Lau A efal JChin Microbicl 2010;43:811-6.

Mchicllan B et al. Clin Infect Dis 2008: £6-8390-5.
Wellinghausen [N, et sl ] Med Microbiol 2009; 55:1106-11
A T, et sl | Clin Mcrabeol 2011 48:665-70.




Joumnaz or Crpaca. Micromrocy, Feb. 2011, p. 665-670 Vol. 49 No. 2
0095-1137/1181200  dou 101 12R50OM.01602-10
Copynght © 2011, Amencan Socety for Microbiology. All Rights Reserved.

PCR Diagnosis of Invasive Candidiasis: Systematic
Review and Meta-Analysis’§

Tomer Avni.'* Leonard Leibovici.! and Mical Paul”

Medicine E' and Unit of Infectious Diseases.” Rabin Medicai Censer, Beiinson Hospital and Sackier Faculty of
Medicine, Tel-Aviv Universiey, Tel Aviv, [srael

3 .
54 calisma, 4694 hastanin degerlendirildigi metaanaliz

\ -
4 3
Stipheli, olasi veya kamitlanmis invaziv kandidiyazisli 963 hasta
Kandidemili hastalarda

T Duyarhilik %95 i

* Ozgiilliik %92
[OlaSI veya kamtlanmus invaziv kandidiyazisli hastalarda, }

* PCR'in duyarliligr %85 (78-91),
* Kan kiiltiirtiniin %38 (29-46) olarak bulunmus




Jovmnar or CLoaca Macnomos oy, Mar. 2010, p. S11-816 Vol 48_No. =
009S-1137710512.00 doi10.1 1283CM.01650-09
Copynght © 2010, Amencan Society for Microbsology. All Rights Reserved.

Comparison of Whole Blood, Serum. and Plasma for Early Detection
of Candidemia by Multiplex-Tandem PCR"

Anna Lau.'” Catriona Halliday. ‘-‘mc-A. Cben.“’tE. Geoffrey Playford.*
KcuhS(anley and Tania C. Sorrell’™=*

Ceontre for Infectious Diseases and ' Wesomead Millerruwmn nstinute.” and Cevare for Infectious Diseases and
Microbiclogy | aboratory Services. Instigate of Clasical Pathology ard Medical Research. Swirey West Area Health Service.”
Westnead, NSW, Princess Alexavdra Hospital. Brisbawe. QLD.* and Ausiiagnastics Pry. [ad.

Alexandria. NSW,” Australic

A
R e———— —

ornek el |
L .

* Duyarhhk %75 g%

e Ozgiilliik %97

* PPD %95 fo

* NPD %85 4

* Ortalama 2.2 (0.5-8 giin) giinde
tespit




PCR
- (4

( PCR bazl tekniklerin Klinik faydast ile ilgili sneri

yapilmadan dnce sonuclar1 ve uyumu
degerlendirilmelidir

Candida DNA'nmin dogrudan molekiiler tespiti heniiz
standardize edilmemistir

—

PCR’1in degeri belirsizligini korumaktadir
e J




Standardize ¢

Kolonizasyonla
enfeksivonun ayirt
edilememesi




SONUC

Kiiltir ve
mikroskobik
inceleme
biitiin
kilavuzlarda
onerilmekte

Serolojik
testlerin yeri |

ancak
destekleyici
nitelikte

| PCR testleri
1CIn 1se

heniiz Oneri
yok




Dr. Bilgin ARDA

Ege Universitesi Tip Fakiltesi

Enfeksiyon Hastaliklar ve Klinik Mikrobiyoloji AD




Iki ana ilke




Iki ana ilke

Erken ve

Erken t u .
e dogru tedavi

N /7




Time to

Mortality in

Kovin W. Garay,'

Initiation of Fluconazole Therapy Impacts
Patients with Candidemaas:
A Multi-Instatutional Study

Milind Rege. '
and David T. Bearden”

Manjunath " Doeane E Mingo.” Rabin S Turpin®

45 T
40
35 L+
30

2. gun

> 3gun

CID 2006:43 (1 July) = Garev er al



Paramythiotou E, et al. Molecules 2014; 19: 1085-1119




e Profilaksi

* Preemptif tedavi

e Ampirik tedavi

* Hedeflenmis tedavi




Paramythiotou E, et al. Molecules 2014;19: 1085-1119




Profilaksi

Paramythiotou E, et al. Molecules 2014; 19: 1085-1119




Pre-emptif
tedavi

Profilaksi

Paramythiotou E, et al. Molecules 2014; 19: 1085-1119




Invaziv kandidoz tedavi yaklagimlar

Pre-emptif Ampirik
tedavi tedavi

Profilaksi

Paramythiotou E, et al. Molecules 2014;19: 1085-1119




* Flukonazol 400 mg/gin

» Kandidemi insidansinin yiuksek oldugu Gniteler

* Yiksek riskli hastalar (SVK, TPN, Gl cerrahi, kandida
kolonizasyonu)

* Invaziv kandidoz riskini azaltir, ancak uzun dénem sagkalima etkisi
yok

* Direncg artisi veya Candida turlerinde major degisiklikle iliskili
degil

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Invaziv kandidoz tedavi yaklasimlar

Pre-emptif Ampirik Hedeflenmis
tedavi tedavi tedavi

Profilaksi

Paramythiotou E, et al. Molecules 2014;19: 1085-1119




* Flukonazol 400 mg/giin

» Kandidemi insidansinin yuksek oldugu Gniteler

* Yiksek riskli hastalar (SVK, TPN, Gl cerrahi, kandida
kolonizasyonu)

* Invaziv kandidoz riskini azaltir, ancak uzun dénem sagkalima etkisi
yok

*» Direncg artisi veya Candida turlerinde major degisiklikle iliskili
degil

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




\bdominal cerrahi ve tekrariayan GiS
erforasyonu veya anastamoz kacag

BU 23 giin kalmasi beklenen cerrahi kritik

AV, hastanede >3 gun, AB, CVC, ve 21:
)arenteral nutrisyon, diyaliz, major cerrahi,
)ancreatit, sistemik steroit, immunsupresyon

‘errahi YBU hastasi

nvasiv kandidoz/kandidemi risk faktort olan
BU hastasi

‘errahi katabolik YBU hastasi

intraabdominal Candida
infeksiyonundan koruma

Fungal infeksiyon gelisim
zamanini geciktirmek

Invasiv
kandidoz
korunma

/kandidemiden

Fluconazole 400 mg/day

Caspofungin
70/50 mg/day

Fluconazole 400 mg/day

Fluconazole 100 mg/day

aspofungin 50 mg/day

Ketoconazole 200 mg/da

Itraconazole 400 mg/day

Nystatin 4 Mio |U/day

™

&)

)

=186
EORTC/MSG
criteria

bo
7




49 abdominal cerrahi, tekrarlayan GiS perforasyonu veya anastamoz kacag

YBU giriste kolonizasyon yok
Flukonazol:23 Plasebo:26

62%

35%

27%

15%

Siurveyans kultur Peritonit Kandidoz




* Yakin zamanda abdominal cerrahi geciren ve tekrarlayan

gastrointestinal perforasyonlar olan veya anastomoz kacagi

olan hastalar icin flukonazol 400 mg/giin (kanit dizeyi Bl)

ESCMID. Clin Microbiol Infect 2012;18 (Suppl. 7): 1937




* Retrospektif, kontrol grubu olmayan calismalar

* Ampirik AF tedavi alip, sonrasinda duyarli etken saptanalarda
mortalite dusuk

* Ampirik AF tedavi toplam mortaliteyi dusurebilir

» Sadece ates, AF tedavi icin yeterlimi ?

ESCMID. Clin Microbiol Infect 2012;18 (Suppl. 7): 1937




YBU hastasinda ampirik antifungal tedavi,

* Invaziv kandida infeksiyonuicin risk faktérlerinin varliginda, atesi
aciklayacak baska bir neden yoksa, kandida serolojisi pozitifse ve
kolonizasyon durumuna gore dikkate alinmalidir (BIlII)

Ampirik tedavi, kandidemi tedavisi gibidir
Flukonazol
Caspofungin

Anidulafungin
Vorikonazol
Amfoterisin B (Alternatif)

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Ampirik

/BU hastasi, genis spektrumiuab yanit
rermeyen ates, APACHE I >16 RS Fluconazol ~
3 - 800 mg/gin

770 hasta

Fluconazol veya

/BU hastasi, yiksek ates Mortaliteyi dugtrmek chinokindia

ECr i & AAdirr wtd Inford 200118 Sk 7Y 102
ESCMID. Ciin Microbio! Infect 2012;18 (Suppi. 7): 193




* Beta —D- glukan testi: Duyarhhik >%65, 6zgullik >%80

* Yalanci pozitiflik: Bakteriyemi ile birliktelik, hemofiltrasyon, albumin,
immunoglobulin kullanimi, gazl bez, cesitli antibiyotikler (TMT-SMX,
ertapenem, sefepim, kolistin,...)

* Mannan antijeni ve anti-mannan antikoru: Duyarhhk %80, 6zgulluk %85

* Polimeraz zincir reaksiyonu: Duyarlilik ve 6zgulligu >%85

ESCMID. Clin Microbiol Infect 2012;18 (Suppl. 7): 1937




Early diagnosis of candidemia

score, and colonization index

‘C: CRITICAL CARE

IiNn iNntensive care
unit patients with sepsis: a prospective
comparison of (1—3)PB-D-glucan assay, Candida

BG esik deger 80
pg/mi

Kandida skoru =3

Kolonizasyon indeksi
20.5

BG + kandida skoru

919

85.7

64.3

100

93.7

88.6

69.6

83.5

z2

57.1

273

51.8




Preemtif

Herhangi bir
antifungal =

'B hastasi, pozitif (1,3)-B-d-glucantest Erken tani, tedavi, kir




Clinical Infectious Diseases Advance Access published February 27, 2014

MAJOR ARTICLE

MSG-01: A Randomized, Double-Blind,
Placebo-Controlled Trial of Caspofungin
Prophylaxis Followed by Preemptive Therapy
for Invasive Candidiasis in High-Risk Adults
in the Critical Care Setting

Luis Ostrosky-Zeichner.! Shmuel Shoham.? Jose Vazguez,” Annette Reboli,* Robert Betts,® Michelle A. Barron.®

Mindy Schuster,” Marc A. Judson.® Sanjay G. Revankar.® Juan Pablo Caeiro." Julie E. Mangino.” David Mushatt,”
Roger Bedimo,” Alison Freifeld,' Minh Hong Nguyen.™ Carol A. Kauffman,” William E. Dismukes.” Andrew 0. Westfall,
Jeanna Beth Deerman.” Craig Wood.” Jack D. Sobel.® and Peter G. Pappas”

Table 1. Defimitions of Proven and Probable Invasive Candidiasis
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» Kan kultirinde Candida spp. uremesi veya

* Mukoz membranlar disinda normalde steril bélgeden alinan
biyopsi veya aspirasyon materyalinin histopatolojik
incelemesinde maya gorulmesi veya

* Klinik veya radyolojik olarak enfeksiyonla uyumlu normalde
steril bolgeden steril olarak alinan érnekte Candida spp.
uremesi (<24 saat icinde takilmis dren dahil)

Ostrosky-Zeichner L, et al. Clin Infect Dis 2014 (baskida




IDSA 2009 Kandidiyaz Tedavi Kilavuzu

N&tropenik olmayan YBU hastasinda kandidemi tedavisi

Notropenik hastada kandidemi tedavisi

[ ]

Notropenik olmayan hastada empirik tedavi

Notropenik hastada empirik tedavi

Diger invaziv kandida infeksiyonlarinda tedavi

YBU hastasinda antifungal profilaksi
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Flukonazol (Al)
Caspofungin (Al)
Anidulafungin (Al)
| Vorikonazol (Al)*

\

Kritik hasta
Azol dykisi

S

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Flukonazol (Al)
Caspofungin (Al)
Anidulafungin (Al)
| Vorikonazol (Al)*

Kritik hasta
Azol Gykisl

|

I‘A (-) Flukonazol (Aill)

| (+) Ekinokandin (Caspo, Anidula) (Alll)

] izolat duyariysa ve hasta klinik olarak
stabilse flukonazole gec (All)

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Flukonazol (Al) | Kritik hasta
| Caspofungin (Al) Azol Gykiisii
Anidulafungin (Al) \ /

1 (-) Flukonazol (Alll)

| (+} Ekinokandin (Caspo, Anidula) (Alll)

Vorikonazol (Al)*

' izolat duyariysa ve hasta klinik olarak
stabilse flukonazole gec (All)

| C. glabrata = Ekinokandin (Bill) "
| C. parapsilosis = Flukonazol (BIii)

iD

[ Kiinik diizelme var, kontrol
kiltlirlerde Greme yoksa
. baslangi¢ tedavisine devam (BIlI)

SA 2009 Kandidiyaz Tedavi Kilavuzu




Flukonazol (Al) " l Kritik hasta

Caspofungin (Al) Azol Gykiisii

>4

| () Flukonazol (Al

| (¢} Ekinokandin (Caspo, Anidula) (Alll)

Anidulafungin (Al)
Vorikonazol (Al)*

' izolat duyariiysa ve hasta klinik olarak
stabilse flukonazole geg (All)

| C. glabrata = Ekinokandin (Bill)
| C. parapsilosis = Flukonazol (BIii)

[ Kiinik diizelme var, kontroi
kiltlirlerde Greme yoksa
. baslangi¢ tedavisine devam (BIli)

Amfoterisin B = Diger ajanlar
| bulunamadiginda, intolerans varsa (Al)

" izolat duyariysa ve hasta kiinik olarak
stabilse flukonazole gec (All)

D

SA 2009 Kandidiyaz Tedavi Kilavuzu




Kandidemi tedavi— Nétropenik olmayan hasta

Flukonazol (Al

unein
ungmn

:
o

Anidulafungin (Al)

370

arLol

Kritik hasta
Azol dvkiisii

Mar, kontrol
jme yoksa
risine devam (BIII)

3 ve hasta klinik olarak

Bzole gec (All)

=
ToauTatay] 7 VUTIROTIEZO 8ill)

nait:
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Anidulafungin (Alll) Onerilen Tedavi

. L- Amfoterisin B (All)

i . Caspofungin (All) ’ l

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Caspofungin (All)
Anidulafungin (Alll)
. L- Amfoterisin B (All)

Onerilen Tedavi

[ Flukonazol (Al)
| Vorikonazol (Al)*

/

Kritik olmayan hasta, Azol dykiisi yok
*Aspergillus kapsanmak isteniyorsa

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Anidulafungin (Alll)

| Caspofungin (All) ‘
L- Amfoterisin B (All)

[ Flukonazol (Al) \
| Vorikonazoi (Al)*

Onerilen Tedavi

f Kritik olmayan hasta, Azol Gykisi yok
*Aspergillus kapsanmak isteniyorsa

| C. giabrata = Ekinokandin (BIll)
LAB etkili ancak toksisitesi yiiksek (Bill)

N

C. parapsilosis = Flukonazol (BIll)
L-amfoterisin B {Blll)

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Onerilen Tedavi

Anidulafungin (Alll)

( Caspofungin (All) l
L- Amfoterisin B (All)

( Kritik oimayan hasta, Azol oykiisi yok

[ Flukonazol (Al) '
*Aspergillus kapsanmak isteniyorsa

| Vorikonazol (Al)*

C. giabrata = Ekinokandin (BIl)

f

Klinik diizelme var, kontrol kiltiirierinde
treme yoksa baslangic tedavisine
| devam (BIli)

LAB etkili ancak toksisitesi yiiksek (Bill)

C. parapsilosis = Flukonazol (BIll)

L-amfoterisin B {Blll)

_. krusei = Ekinckandin, L-Amfoterisin B veya Vorikonazol (BIll) J

IDSA 2009 Kandidiyaz Tedavi Kilavuzu




Anidulafungin (Alll)

| Caspofungin (All) |
. - Amfoterisin B (All)

[ Flukonazol (Al) ’
| Vorikonazoi (Al)*

Onerilen Tedavi

V.

Kritik oimayan hasta, Azol oykiisi yok
*Aspergillus kapsanmak isteniyorsa

C. giabrata = Ekinokandin (BIll)
LAB etkili ancak toksisitesi yiiksek (Bill)

C. parapsilosis = Flukonazol (BIll)
L-amfoterisin B {Blll)

| Klinik diizelme var, kontrol kuitiirierinde

dreme yoksa basiangic tedavisine
devam (BIli)

C. krusei = Ekinokandin, L-Amfoterisin B veya Vorikonazol (BIIl)

f' Tedavi suresi = Son negatif kan kiltiirinden ve nétropeninin diizelmesinden sonra 2 hafta (Alll)

IDSA

2009 Kandidiyaz Tedavi Kilavuzu




Kandidemi tedavi — Notropenik hasta

-t

&
e SRR |
04

Flukonazo

Jorikonazoi (Al)*
Kateter cekilmesi

(8l dikkate alinmahdir

brata = Ekinokandin

tkili ancak toksisitesi yil (B

@ g
1]

(4]

50

parapsiiosis = Flukonazol |

: - - - — -
L-amioterisin

bykiisi yok
feniyorsa

le var, kontrol kultirierinde

A Foeaayvicin
{03Siangic tecavisine

eya Vorikonazol (Blll)

C. krusei = Ekinokandin, L-Amfoterisin B ve
Tedavi suresi = Son negatif kan kiltiirinden ve nétropeninin dizelmesinden sonra 2 hafta (Alll)




Clinik tablo Primer Alternatf Yorum
semptomatik [YE Tedavi ediimez - Disiik dogum ag. bebekler,
notropeni, drolojik girisim
'emptomatik sistit FL, 2 hf K-AB K-AB ile mesane vikamasi,
| direncli suslaria gelisen
| refrakter inf.da
'yelonefrit FL. 2 hf K-AB Dissemine kandidiyaza
sekonder ise kandidemi gibi
tedavi edilir
ulvovajinal Topikal, FL 150 mg tek doz | - Rekiirren inf.da FL 150
mg/hf, 6 ay
Isteomyelit FL, 6-12 ay. LAB birkac Ekinokandin birkac hf, FL | Siklikla cerrahi debridman
hafta. sonra FL ile devam lle devam (6-12 ay) gerekir
eptik artrit FL, 6 hf. LAB 2 hf, sonra FL | Ekinckandin birkac hf, FL | Bitlin olgularda cerrahi
lle devam lle devam (6-12 ay) debridman gerekir
rotez infeksiyonu FL, LAB veya ekinokandin 6 | - Protez cikariimalidir, aksi

ht.

taktirde FL ile kronik
supresyon

DSA 2009 Kandidiyaz Tedavi Kilavuzu




* Kandiduri kandidemi ile iliskili olabilir

* Kandidemik hastalarin %46-68’inde kandiduri saptanmis.

BrossJ, et al. Am J Med 1989;87:614-620
Charles PE, et al. Intensive Care Med 2003;29:2162-2169

» Kandidurili hastalarin %4.3’inde kandidemi saptanmis.

Jan'M, DograV, et al. indsan J Pathel Microbiol. 2011 Jui-Sep;54(3):552-5.

e Uriner tikanikhk kandidemi riskini artirir

Toya SP, et al. Journal of Hospital Infection 2007; 66: 201-206




* Asemptomatik kandiduride kandidemi risk faktorlerini
degerlendir.

* Dusuk dogum agirliklhi yenidogan, notropenik ve urolojik cerrahi
uygulanacak hastalarda tedavi et

e |drar kultiirinu tekrar ederek kontaminasyonu disla

* Kolonizasyon indeksini degerlendir




(linik tablo

Primer

Alternatif

Yorum

' SS kandidozu

LAB =+ Flusitozin
baslangicta birkac hafta,
sonra FL ile semptomiara
duzelene kadar devam

VVentrikiler kateter varsa

cikariimahidir

.andida endoftalmiti

K-AB, FL4-6 hf

| LAB. VO. Ekinokandin

Tani icin vitreal aspirasyon

‘ndokardit

K-AB. LAB, Ekinckandin

Stabil hastada etken
duyarliysa ve kan kuiturien
negatiflesmisse FL'e gecilir

Kapak replasmani kuvvetle
onerilir. Prostetik kapak
degismemisse dmur boyu
supresyon tedavisi

olunum orn.den Candida
zolasyonu

Tedavi onerilmez

Tedaviicin histopatolojik
kanit gereklidir

yrofarengeal kandidoz

Nistatin sisp.. FL

ITR, VO, K-AB. POS.
Ekinokandin

7-14 gun sure ile

)zofageal kandidoz

FL. Ekinokandin, K-AB

| ITR VO. POS

14-21 gun sure ile

A IMNNQ KAarmdis - ~vi Kilavrizis
DSA 2009 Kandigiyaz Tedavi Kilavuzu




Clinik tablo Primer Alternatuf Yorum
SS kandidozu LAB + Flusitozin | Ventrikiller kateter varsa
baslangicta birkac hafta, | cikariimahidir

sonra FL ile semptomiara |
duzelene kadar devam

.andida endoftalmiti

Kandidemisi olan bitiin hastalar tedavinin erken doneminde
en az bir kez endoftalmit acisindan degerlendirilmelidir (All)

‘ndokardit

K-AB, LAB, Ekinockandin tabil hastada etken Kapak replasmani kuvvetle
duyarliysa ve kan kuitrieri | onerilir. Prostetik kapak
negatiflesmisse FL'e gecilir | degismemisse dmur boyu

supresyon tedavisi

olunum orn.den Candida
zolasyonu

Tedavi Onerilmez - Tedavi icin histopatolojik
kanit gereklidir

rofarengeal kandidoz Nistatin susp., FL ITR, VO, K-AB, POS, 7-14 gun sire ile
Ekinokandin
)zofageal kandidoz FL, Ekinckandin, K-AB ITR, VO, POS 14-21 gun sure ile

DSA 2009 Kandidiyaz Tedavi Kilavuzu




» Akciger apsesi: Kandidemiye sekonder (febril notropeni..)

* Genellikle kolonizasyon

« 232 YBU hastasi, 135 (%58) histopatolojik pnémoni
» 77 olgunun son iki hafta icinde solunum érneginde Candida spp.

* Histopatolojik kandida pnémonisi: 0

Meersseman W Intensive Care Med. 2009 Sep;35(9):1526-31

Significance of the isolation of Candida species from airway samples in critically ill patients: a prospective, autopsy study.




*68yE

* Yakinma: sag yan agrisi, ates yuksekligi

« Ozgecmis: DM-10 yildir, KBY-3 yildir
sigara- 60 paket yil

alkol- 40 yil gtinde 3 duble(3 yildir icmiyor)
2011 de alkole bagl karaciger sirozu nedeniyle karaciger tx
llaglar: Certican (everolimus) 0.25 mg 2x1

Soygecmis: 6zellik yok




Genel durumu orta-kotu

Ates 40°, TA:180/100mmHg, Kalp hizi: 120/dk
Bilin¢ konfu

Bilateral solunum sesleri kaba
Tasikardik
Batinda hassasiyet yok

Pretibial 6dem yok




Kreatinin

Sodvum

Potasyum

Kloriir

Kalstyum
Magnezyum
Protrombin Zaman: (siire)
Protrombin Zamam
(aktivite)

INR

APTZ

mEq/L




SGOT(AST)
SGPT(ALT)
Alkalen Fosfataz 113 UL
GGT 16 UL

Total Protemn 6.5 g/dL
Albiimm L 29 g/dL
Total Bilirubm 0.52 mg/dL
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Direkt Bilirubm
LDH

CK

CK-MB
Miyoglobin
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» L6kosit:15.400/mm, %85 PNL

* izleminde konfiizyonunun artmasi ve livedo retikiilaris gelismesi {izerine
alinan kontrol AKG de laktat 1.8 HCO3:14 pH:7.30 olmasi Uzerine

hemodiyalize alindi
* Gram (-) sepsis dustnulerek meropenem baslandi

* Ates yaniti alinamadi

 Alinan idrar ve kan kultirinde Candida albicans Uredi




1. Candida albicans

Maya mantan uredi.

Antibivogram Adi 1

Amfoterisin B S
Flukonazol S
[trakonazol S
Vorikonazol S
Kaspofungin S
Posakonazol S




Tum Kandida turleri Invaziv cerrahi islemler (6zl. GIS
cerrahisi)

Santral venoz kateter

Total Parenteral Nutrisyon

Notropeni
Immiin baskilayici tedavi -
Diabetes mellitus 2

Agir pankreatit

Mayr A, et al. Clin Microbiol Infect 2011; 17 (Suppl. 1): 1-12
Mikulska M, et al. Expert Rev Anti Infect Ther 2012; 8(8): 755-65.




Tum Kandida turleri Yogun bakimda uzun yatis suresi

Genis spektrumlu antibiyotik
kullanimi

Kanser kemoterapisi, transplantasyon

H2 reseptor blokoru kullanimi 3
Premattire yenidogan ’

Renal yetmezlik/hemodiyaliz | 2

Mukozal kandida kolonizasyonu
Bakteriyel enfeksiyon

Mayr A, et al. (lin Microbiol Infect 2011; 17 (Suppl. 1): 1-12
Mikulska M, et al. Expert Rev Anti Infect Ther 2012; 8(8): 755-65.




Pappas PG, et al. Clin Infect Dis 2009; 48:503—35




* Eriskin hastalar:

* Flukonazol-Al
* Ekinokandin-Al

* Yakin zamanda azol grubu antifungal alan, orta
veya agir hastalig olanlarda, yashlar, DM,
kanserli hastalarda:

* Ekinokandin-Alll

Pappas PG, et al. Clin Infect Dis 2009; 48:503-35




* Eriskin hastalar:

* Flukonazol-Al
* Ekinokandin-Al

* Yakin zamanda azol grubu antifungal alan, orta
veya agir hastaligi olanlarda, yashlar, DM,
kanserli hastalarda:

* Ekinokandin-Alll

* Kritik olmayan hasta ve azol kullanimi
olmayanlarda

* Flukonazol-Alll

Pappas PG, et al. Clin Infect Dis 2009; 48:503—35




* Anidulafungin 200/100 mg

 Caspofungin 70/50 mg
* Mikafungin 100 mg
* Liposomal Amfoterisin B 3 mg/kg

» Vorikonazol 6/3 mg/kg/gin

* Flukonazol 400—-800 mg

(Al)
(Al)
(Al)
(B1)
(B1)
(C)
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127 / 118
36 /41

64.4 / 45.9

247 [ 247
62.4/58.9

191 / 188

54.5 / 60.6

75.6 / 60.2
[p=0.01]

73.4/61.7
[p=n.s.]

74.1/69.6
[p=n.s.]

76.4/ 72.3
[p=n.s.]

74.0 / 56.8
[p < 0.02]

64.6 / 49.2
55.9 / 44.1

22.8/31.4

72.5/61.7

63.6 /53.8
56.6 /47.5

34.2/30.4

74.1/ 69.6

Veri yok
Veri yok

40 / 40

74.9 / 70.2

54.5/50.5
46.6 [ 42.6

29.0/26.4




o Cyclosporine
o Tacrolimus
O Rifampicin

o Efavirenz

O Nevirapine

O Dexa thasone
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llac etkilesimi

CYP3A yolunu

kullanan ilaclaria

duasuk duzeyde
etkilesim

Bilinen ilag etkilesimi

yok



* Andilofungin 100mg/gin baslandi

* 24 saat icinde ates yaniti alindi
e |[drar cikisi progresif azald
* KBY, son donem bobrek yetmezligi olarak kabul edildi

» Kalict hemodiyaliz katateri takildi

* Rutin hemodiyalize baslandi




* ESCMID; Gunde en az bir tane

* IDSA; Her gun veya gun asiri




» Ates kontrolu saglandiktan sonra 5 .gunde tekrar atesi oldu

* Andilofungin baslandiktan sonra dusen CRP tekrar artt

» Batin BT: Sol ureter tasi, sol bébrekte pelvikaliksiyel sistemde

dilatasyon, sol pyelonefrit

* Mantar sepsisi

» Kaynak: idrar, pyelonefrit?




* Hastaya sistoskopi planlandi

* Yanit alinamazsa, son donem bobrek yetmezligi ve rutin hemodiyaliz

hastasi olan olguya nativ nefrektomi planlandi

* Alinan kulturlerde Candida uremesi devam etmesi Uzerine

lipozomal amfoterisin B ye gecildi




* GOz dibi: normal

* Ekokardiyografi: normal




* Retrograd sistografi tas kirma - purulan

* |drar kultiirii: Candida albicans

» Kan kultura takibi
« VRE

* Tedavi Daptomisin iv eklendi

» Kontrol kan kultirlerinde Candida turemesi olmadi
» KCFT dizeldi, KBY (hemodiyaliz hastasi)
* Flukonazol iv/oral (14 giin)




* Notropenik olmayan hastalarda klinik stabil olunca veya

C. albicans veya flukonazole duyarli Candida turu Urerse,

ekinokandinden flukonazole gecilmesi

Guarascio A, et al. Int J Clin Pharm 2013; 35:145-148




* Hastanin oral tedaviyi tolere edebilmesi

* En az 24 saattir atesi olmamasi
* Kan kulturleri negatiflesmesi
* Klinik iyilesme olmasi

* Diyare, kusma veya ileus olmamasi

* 1zol edilen kandidanin C. glabrata veya C. krusei olmamasi ve
flukonazole duyarli olmasi




* Hasta stabil ve oral ilaca duyarh ise;

* ESCMID 10 gunluk tedavi sonrasi
* IDSA 3-5 gun tedavi sonrasi

* Alman klavuzu: Hastanin klinik bulgularinin dizelmesi, Kan

kaltarlerinin negatiflesmesi ve maya duyarli ise 4-10 giin sonra

Ruhnke M, et al. Mycoses 2011;54:279-310.




17 vy, Erkek, 60 kg
*» 1 yasinda ansefalosel tanisiyla opere

* Ventrikuloperitoneal sant
* 7 kez revizyon operasyonu

*20.11.2013 E4AMS biling skoru ile beyin cerrahisi klinigine
yatiriimis

* 1 ay sonra entube MV -—anestezi YBU




* Beyin cerrahisinde aldigi ted
* Vankomisin (14. giin)
* Meropemnem (5. giin)

« An YBU APACHEII:5 mortalite:%5,8
» Ates:38,8 TA:120/80 N: 90
* Lokosit:9600 CRP:9,9 PCT:46 ure:20 kreatinin0,26 KCFT:N Digerleri :N

* Inotrop (-)

* Enfeksiyon bulgulari
* Akciger gr:

* Solunum sekresyonlari: Artmis, purulan







Penisilin
Gentamisin
Streptomisin
Vankomisin
Teikoplanin

Linezolid

Tigesiklin

YBU 2. guin

R
R
R

v nh O

Meropenem
Imipenem
Sefo/sulbaktam
Levofloksasin
Netilmisin
Kolistin

Tigesiklin



* Kolistin 1X300mg, 2x150mg iv
* Netilmisin 1X400mg
* Linezolit 2x600mg iv




Flukonazol
Itrakonazol
Vorikonazol
Amfoterisin B

Kaspofungin

Anidulofungin




[nvasive Fungal Infections in the ICU: How to Appreach,

777777777777777777 7 How to Treat Molecuies 2014, 19, 1085-1119
'ﬁ:.‘._ ::_ Elisabeth Paramyvthioton *, Frantzecka Frantzeskaks, Askaterios Flevan, Apostolos Armagamdis
and Georse Dimopoulos

Hemodinami

(stahbil) (instabil)
FLUKONAZOL Ekinokandin
Azol kullamm yok Amfo B
Non albicans Candida (-)
Intolerans De-eskalasyon

Klinik duzelme

Duyarl koken




Table 7. Suggested treatment of documented candidaemia/invasive candidiasis in non-neutropenic patients according to different
gurdelines.

Society

First line

Alternative I

Alternative II

IDSA [114]

—

Fluconazole

-stable patient. azole
naive

Echinocandins
-SEVere Sepsis

-recent azole exposure

AmB or lip:d formuiations of AmB
intolerance to others or limited
availabihity)

Voriconazoile

ESCMID [151]

Echinocandins

LipAmB. voriconazole

fluconazole.
lcAmB

European Expert Opinion [152]

Fluconazole

- stable patient

- susceptible isolate
Echmocandms

- SEVEre STPsSis

- micafungin last

hipidformulations of amphotericin B

Canadian clinical practice guidelines for
invasive candidiasis in adults [150]

-stable patient. azole
naive

-unstable patient with
C.parapsilosis
Echmocandins

-stable or unstable
patient

-recent azole exposure
-avoid in
C.parapsilosis

LipAmB or AmB

Joint recommendations of the German
speaking mycological society [154]

Fluconazole
-stable patient
-susceptible 1solate
Echinocandins
-critically 11l septic
patrent

Lip
AmB -critically 1ll. septic patients
voriconazoile




Tedavi / Mortalite

Clinical Infectious Diseases Advance Access published March 14, 2012
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Clinical Infectious Diseases Advance Access published March 14, 2012
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Clinical Infectious Diseases Advance Access published March 14, 2012



APACHE ||

Hasta Sayisi Tedavide Tedavide= 12 st
Gegikme YOK Gecikme VAR
Mortalite % Mortalite
APACHEI go 0.0 23.5
<15
APACHEII 67 25.0 46.0
>15

Hollenbach E. Mycoses 2008;51(Suppl 2):25




* Flukonazol 12mg/kg-gin
6mg/kg-gin




7 gun flukonazol tedavisi altinda

» Vegetasyon: trikiisbt kapakta 1x1,4 cm hareketli, ekojen kitle

* Ates 38,7

* Lokosit:13,800
* CRP:19
«PEEZS

* KCFT:N

» Bobrek :N




[nfection type Sugaested treatment

D‘.'e?othriti: Hnconazole 3-6 mplyd (14 days) o AmB 306 mky'dfor - day

Urnnary fungus bal Surgieal removal recommended fuconazole 3-6 mo ko d or‘{mBi.f—i].'mgkgd
Codifaoseomyels  fcomz ole 6 mg kg (- months) or LipAmB 3-5 mykyd(veks) then foconazol for 6-12 month
Septic arthrt fuconazole 6 mg'ky d (6 weeks)or LipAmB 3- -§ mgkyd weeks then conazole

NS ifecton LipAmB 33 z:g‘sg{_:‘FC Smo ke qud) several weeks, then fuconazole (612 me/ko/d) daty or fhiconazole 400-80(

B intolerance

B 3-5 mg'ko (=5FTC 25mo’ke qd) or AmB 0.6-1 mo'kd (=SFTC 25 mekg) or an cchumocandin

Endocardits Lip:

AmB
SUppuraIve = .
AmB 3

.,,,“”‘nonhicow -5 me’kyd or flaconazole 400-800 me d or an echmocandns
UL VLY A

.....

AR AmB (.7-1 m mmfrTCor*uw.amo—i.m*l;.dor-.nt~Sn;:;gjor, ariconazole 6 me ke 12 b then
Endophthalmits Gt : : cOmgky Lo, te




* Anidulofungin 200/100 mg

2 haftalik tedavi-- alinan kan ve BOS kulturleri (-)

* EKO kontrol (-)

» Sant cekildi (VP santa gecildi)







* Kranial kateter suruntusu
* Pseudomonas + Acinetobacter
* Tienam + Tigesiklin

* Sant revizyonu: VA—-VP




* Acinetobacter, Pseudomonas :3 hafta

* Anidulofungin 4 hafta, Flukonazol 2 hafta

» Kontrol kulturler ve klinik stabil, ates yok

* VP sant degisimi sonrasi, cerrahi kranial defekt, yara yeri enfeksiyonu,
SSS + peritonit septik sok, ex. (sant degisiminden 1 ay sonra, yatisinin
3. ayl)




BOS + Periton

ESBL(+)

Enterobacter aerogenes

n ram I
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Gentamsin

<S38n

Proteus mirabilis




 Hastanin klinik tablosu

* Hastanin daha dnce antifungal alip almadig
* infekte eden etkenin olasi tira

* Lokal epidemiyoloji

* Organ disfonksiyonunun varligi

* |lac toksisitesi

* |lac etkilesimleri

* Yan etkiler

* Santral sinir sistemi, kadiyak kapak ve/veyavisseral organ
tutulumunun kanit




Tesekkur ederim
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“Kandida salgini var ise...”

Dog. Dr. Zeliha KOCAK TUFAN

Yildinnm Beyazit Universitesi Tip Fakiiltesi

Ankara Atatiirk Egitim ve Arastirma Hastanesi
Enfeksiyon Hastaliklan ve Klinik Mikrobiyoloji Klinigi
drztufan@yahoo.com




SO WHAT CAN |
DO
SOMETIMES...




INVAZIV CANDIDA ENFEKSIYONU...

Mortalite

A——— Atfedilen

mortalite
%49

Kett DH, et al. Crit Care Med 2011
Vincent IL, et al. JAMA 2009







Salgin Inceleme

On inceleme ve tanimlayici calisma (quick and dirty)
* Hazirhk

* Salginvarliginin gosterilmesi

* Acil enfeksiyon kontrol onlemlerinin alinmasi

* Olgu tanimi

* QOlgu listesi

* Tanimlayici epidemiyolojik incelemeler

Esas inceleme ve karsilastirmalicalisma
* Hipotez olusturma

* Hipotezin kanitlanmasi

* Ekarastirmalar







Journal of
Malpractice




Kandida salgini var ise...

KAYNAK ARASTIRILMASI (HASTA, CEVRE,
SAGLIK PERSONELiI KULLANILAN URUNLER...)

UNITENIN VE HASTALARIN RISK
FAKTORLERININ DEGERLENDIRILMESI

KAYNAK KONTROLU

- UZUN DONEM HASTA TAKIBI

-







An Italian consensus for invasive candidiasis
management (ITALIC)

L. Scudeller et al

Infection (2014) 42:263—-279




“Invasive candidiasis (IC)”, indicating both deep-seated Candida infection and
candidaemia

Proven IC: cultural evidence of Candida or evidence of yeast cells or hyphae or
pseudohyphae at histology or at direct examination, in a normally sterile tissue
or organ, i.e. excluding urine, sputum, fluids from bronchoalveolar lavage,
mucous membrane swabs and specimens from skin sites.

Probable IC: concomitant presence of an underlying disease predisposing to IC,
adeguate risk factors with/out signs of active infection, with at least one
positive antigen test (e.g. BDG, mannan/antimannan).

Possible IC: concomitant presence of an underlying disease predisposing to IC,

adequate risk factors, with signs of active infection, but without any
microbiological confirmation.




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study®

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD: Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators

Table 4. Baseline patient characteristics and outcomes grouped by bloodstreamn infection

Candida BSI Gram-Positive BSI Gram-Negative BSI Combination BSI
in = 6l) (n = 420) (n = 264) in = 38)

Patient charactenstics
Age. yrs (mean [IQR]) 61 [46-71] 62 [485-72] 63 [47.5-72] 6.5 [46-69]
Male sex (no. %) 36 (59) 267 (K3.7) 158 (58.3) 52 (59.1)
SAPS II score (mean [IQR]) 38 [31-59] 37 [2948 5] 37.5[29.5-52] 385 [27-52]
SOFA total score (mean [IGR]) G[6-13] 7[-10] 7[4-10] 75[5-12]
Prior days in ICU (mean [IQR]) 14 [5-25] 8[3-20] 10 [2-23] 115 [4-24]
Pre-existing conditions
COPD (mo.. %) S(I3.1n 52 (12.3) A4 (16.7) 11 (12.5)
Solid organ cancer (no.. %) 15 (25.6) 40 (95F¢ 28 (10.6)¢ 13 (14.8)
Heart failure (no., %) 1(1.6) A5(11.%) 24(9.1) 4 (6.8)
Diabetes mellitus (no.. %) 1 (6.6) 49(1LT) 35 (13.6) 4 (10.2)
Chronic renal fatlure (no.. %) 619.8) 451D 33 (12.5) 6 (6.5)
Cirrhosis ino.. %) 1(1.6) 19 (45) 5(1.9) 3 (5.7)
Hematologic cancer (no., %) 233 16 {4.5) 14 (5.3) 4 4.5)
ICU-related interventions
Mechanical ventilation (no.. %) 4(72.1 307 (73.1) I75 66.5) 64 (72.7)
Vasopressor use (no., %) 23 37D 148 (35.2) 94 (35.6) 35 (39.8)
Hemodialysisfiltration (ne.. %) 17 27.9) 67 (16} 55 (20.9) 16 (18.2)
Venous catheter (no., %) 54 (88.5) 361 (86.2) 227 (86) 79 (86.8)
Right heart catheter (no., %) 1(1.6) 11 (26) 62.3) 1(L1)
Arterial catheter (no.. %) 39 i63.9) 269 (64.4) 173 i65.5) 64 (72.7)
Outcomes
ICU mortality (no.. %) 26 (42.6) 101 (25.3) 72 29.1) 27 (31.%)
Hospital mortality (no., %) 26 (42.6) 135 (33.3) 41 (353) 33 (38.4)
ICU LOS (median [IQR]) 31844 20 [%-43] 21 [3-48] 245 [1149]
Hospital LOS ¢median [IQR]) 39 [26-62] 35 [17-62] 37 [17-66] 37 [23-69]

BSIL bloodstream infectione IQR. interquartiie range: SAPS, Simplified Acute Physiology Score: SOFA, Seguential Organ Fallure Assessment: ICU.
intensive care umat: COPD, chronic obstructive pulmonary disease: LOS, length of stay.
“p < 05 for differences between Candida BSIs and both Cram-positive and Gram-negative BSIs.







Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study¥*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD: Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators

Table 4. Baseline patient characteristics and outcomes grouped by bloodstream infection

Candida BSI Gram-Positive BSI Gram-Negative BSI Combination BSI
in =all (n = 4200 (n = 264) n = 38)

Patient charactenstics
Age. yrs (mean [IQR]) 61 [46-71] 62 [485-72] 63 [47.5-72] 6.5 [46-69]
Male sex (no.. %) 36 (59) 267 (63.7) 158 (58.3) 52 (59.1)
SAPS 1I score (mean [IQR]) 38 [31-50] 37 [29495] 37.5[29.5-52] 385 [27-52]
SOFA total score (mean [IGR]) G [6-13] 7[-19] 7[4-10] 75[5-12]
Prior days in ICU (mean [IQR]) 14 [5-25] 8[3-20] 10 [2-23] 115 [4-24]
Pre-existing conditions
COPD (no.. %) S{13.n 52 (12.3) A4 (16.7) 11 (12.5)
Solid organ cancer (no.. %) 15 (24.6) 40 (95F¢ 28 (10.6)* 13 (14.8)
Heart failure (no., %) 1(1.6) 48(11.% 2581 5 (6.8)
Diabetes mellitus (no., %) 4 (6.6) 49(1LT) 36 (13.6) 4(10.2)
Chronic renal fatlure (no.. %) 693 451D 33 (12.5) 6 (6.5)
Cirrhosis ino., %) 1(1.6) 19 (45} 5119 5 (5.7)
Hematologic cancer (no., %) 233 16 (4.5) 14 (5.3) 4 4.5)
ICU-related interventions
Mechanical ventilation (no.. %) 72.D 307 (73.1) I75 (66.5) 64 (T2.7)
Vasopressor use (no., %) 23 37D 148 (35.2) 94 (35.6) 35 (39.8)
Hemodialysisfiltration (ne., %) 17 27.9) 67 (16} 55 (20.9) 16 (18.2)
Venous catheter (no., %) 54 (88.5) 361 (86.2) 227 (85) 79 (86.8)
Right heart catheter ino., %) 1(1.6) 11 (26) §¢2.3) 1(L1)
Arterial catheter (no.. %) 39 i63.9) 269 (64.3) 173 (65.5) 64 (72.7)
Outcomes
ICU mortality (no.. %) 25 (42.6) 101 (25.3) 7> 29.1) 27 (31.%)
Hospital mortality (no., %) 26 (42.6) 1351(33.3) 41 (35.3) 33 (38.%)
ICU LOS (median [IQR]) 3[1844 20 [%-43] 21 [348] 245 [1149]
Hospital LOS ¢median [IQR] 39 [26-62] 35[17=62] 3T[I7-66] 37 [23-69]

BSI, bloodstream infection: IQR. interquartiie range: SAPS, Simplified Acute Physiology Score: SOFA, Seguential Organ Fallure Assessment: ICU.
intensive care umt: COPD, chronic obstructive pulmonary disease; LOS, length of stay.

“p < 05 for differences between Candida BSIs and both Gram-positive and Gram-negative BSIs.




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD; Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD; Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD; Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators

kandidemi %43
Gr + bakteremi %25
Gr — bakteremi %29




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD; Jean-Louis Vincent, MD, PhD, FCCM;
and for the Extended Prevalence of Infection in the ICU Study (EPIC Il) Group of Investigators




Candida bloodstream infections in intensive care units: Analysis of
the extended prevalence of infection in intensive care unit study*

Daniel H. Kett, MD; Elie Azoulay, MD, PhD; Pablo M. Echeverria, MD; Jean-Louis Vincent, MD, PhD, FCCM;
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Risk Faktorleri
Kandidemi oncesi aldigi antibiyotik sayisi;
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Gastrointestinal-abdominal cerrahi;
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Akut pankreatit

Notropeni
Kemoterapi almis kanser
hastalar
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Corrected Candida colonisation index

A corrected Candida colonisation index C0.4 is an
importantrisk factor for IC, butin many clinical
settings, other stratification tools should be
preferred owing to their greater simplicity of use

Ostrosky-Zeichner prediction rule

The Ostrosky-Zeichner predictionrule (based |
on risk factors in asymptomatic ICU patients) is |
probably best applied to exclude patientsnot

at risk (rather than to identify those at risk) of
developing IC, due to its low positive predictive |
value and high negative predictive value.

Candida score

The Candida score (based on clinical symptoms and

signs of severe sepsis/septic shock) canbe usedas a

tool for predicting the likelihood of actually having

IC in symptomatic ICU patients, but it is probably

best applied to identify patients without (rather than

those with) IC, due to its low positive predictive

value and high negative predictive value. ITALIC Study
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Table 2. Factors leading to Candida albicans mvasive infections in ICU patients [53-56].

Prolonged ICU stay
Treatment with corticosteroids
Diabetes mellitus

Advanced age

Central venous catheter
Gastromtestinal surgery

Total parenteral nutrition
Prolonged antimicrobsal use
Pancreatitis
Immunosuppressive agents
Chemotherapy

High disease seventy score (APACHE II > 20)
Neutropema

Renal replacement therapy
Malnutrition

Multiple site colonisation
Burns over 50% of body sites
Major trauma
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Pancreatitis
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Figure 2. Types of treatment for suspected candidiasis in the critically 11l

Risk factors (<) Risk factors (+) Risk factors (+)
Biomarkers (-) Biomarkers (+) Biomarkers (-)
Clinical signs (-) Clinical signs (-) Clinical signs (£)
Mycology (-) Mycology (-) Myvcology (-)

l l |

Prophylaxis* Pre-emptive Empirical
Fluconazole treatment treatment

* Prophylaxis 1s specific ICU population.
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ITALIC Study



Treatment  Certainty of Risk factors (including Clinical Biomarkers Microbiological

strategy diagnosis multi-site signs diagnosis
colonisation)

Prophylaxis Not applicable + - Not applicable Not applicable

Pre-emptive  Probable - - + -

Empirical Possible + + —/mot available —/not available

Presumptive Probable +/- + + —/not available

Targeted Proven +— +/-*  4/—/not available +

ITALIC Study







Yang et al. BMC Infectious Diseases 2013, 13:10
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A risk factor analysis of healthcare-associated
fungal infections in an intensive care unit: a
retrospective cohort study

Su-Pen Yang'”, Yin-Yin Chen™, Han-Shui Hsu>*, Fu-Der Wang'®, Liang-yu Chen™’ and Chang-Phone Fung'*’

Methods: Surveillance fungal cultures were obtained from “sterile” abjects, antiseptic solutions, environment of

infected patients and hands of medical personnel. Risk factors for comparison included age, gender, admission
sevice, and total length of stay in the ICU, Acute Physiology and Chronic Health Evaluation (APACHE) Il scores at
admission to the ICU, main diagnosis on ICU admission, use of invasive devices, receipt of hemodialysis, tota
parenteral nutrition (TPN) use, history of antibiotic therapy before HAl or during ICU stay in no HAl group, and ICU
discharge status (ie, dead or alive). Univariable analysis followed by multiple logistic reqression analysis was
performed to identify the independent risk factors for ICU fungal HAlS and ICU mortality.
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C. glabrata- KDI
10 yas daha yaslilarda

6 gun daha fazla yatanlarda
(p<0.001)

Gastrointestinal (p=0.02) ve
renal hastaliklar (p=0.06) daha
sik

Risk faktorleri
Belirgin fark yok
C. parapsilosis ve
C. glabrata’ da ventilator
destek daha sik

C. parapsilosis
11 yas daha genclerde

(p<0.001)
USI kaynakli KDI digerlerine
gore daha sik (p=0.022)

| H. Wispitnghoff et ai. / International Journai of Anttmicrobial Agents 43 (2014) 78-81 i'




Origin of bloodstream infection (BSl) due to Candida spp.

Origin No. (%) of patients with monomicrobial Candida BSI P-value
All (n=1206) C. albicans C. giabrata C. parapsilosis C. tropicalis (n= Other
(n=611) (n=201) (n=210) 123) species (n
=61)
Gastrointesti 30 (2.5) 12 (2.0) 8 (4.0) 3(1.4) 5(4.1) 2 (3.3) N/S
nal tract
Intravenous 230 (19.1) 109 (17.8) 38 (18.9) 43 (20.5) 25 (20.3) 15 (24.6) N/S
device
Respiratory 56 (4.6) 33 (5.4) 8 (4.0) 8 (3.8) 4 (3.3) 3 (4.9) N/S
tract
Other 30 (2.5) 11 (1.8) 10 (5.0) 6 (2.9) 2 (1.6) 1(1.6) N/D
Unknown 737 (61.1) 376 (61.5) 113 (56.2) 137 (65.2) 78 (63.4) 33 (54.1) N/S
Urinary tract 97 (8.0) 57 (9.3) 18 (9.0) 9(43)* 8 (6.5) 5(8.2) 0.022
Wound 26 (2.2) 13 (2.1) 6 (3.0) 4(1.9) 1(0.8) 2(3.3) N/S
infection

H. Wispitnghoff et al. / Internationai jowrnai of Anttmicrobial Agents 43 (2014) 78-81




Among the echinocandins, micatungin was slightly more active

than anidulafungin and caspofungin for all Candida spp., except

C. parapsilosis where caspofungin was the most active echinocan-
din. Confirming previous data, C. parapsilosis isolates were less

susceptible to echinocandins than other Candida spp. Using the
new species-specific CBPs, a considerable number of C. glabrata

and C. krusei isolates were tested non-susceptible to caspofungin,
whereas only four C_glgbrata isolates (2%) and no C_krusei were

non-susceptible to anidulafungin and micafungin. The high number
of (_glgbratg isolates non-susceptible to caspofungin in this study

(62.9%), whilst not consistent with clinical experience, compares

with other recent studies [2,16]. In a population-based study of 670

H. Wispitnghoff et al. / Internationai jouwrnai of Anttmicrobtal Agents 43 (2014) 78-81
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Risk faktorleri
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able |. Charactenistics of ICU patients with candidemia. Italy 2007-2008.

Total C albicans C. non-albicans

Characteristics® n. 462 n. 228 (49.4)° n. 234 (50.6)%

Age

18-50 202 (43.7) 110 (48.2) 92 (39.3)

5199 260 (56.3) 118 (51.8) 142 (60.7)

Male 281 (60.8) 139 (61.0) 142 (60.7)

Admission service

Medical 191 (41.3) 87 (38.2) 104 (44.4)

Surgery* 210 (45.5) 116 (50.9) 94 (40.2)
;‘3@3—# 61 (13.2) 25(11.0) 36 (154)

entral venous catheterization 412 (89.2) 209 (91.7) 203 (86.7)
Antibacterial therapy 282 (61.0) 145 (63.6) 137 (58.5)

\T&% parenteral nutrition*® 254 (55.0) 113 (49.6) 141 (60.2)

i ; 44(9.5) 26(11.4) 18(7.7)
Solid neoplastic tumor 28 (6.1) 1044 18 (7.7)
Corticotherapy 26 (5.6) 9(3.9) 17 (7.3)
Burns 21 (4.5) 9(3.9) 12(5.1)
Hematological malignancy 19 (4.1) 3(22) 14 (6.0)

More than one factor may be nt in a single case; "Statistically significant p-value (< 0.05): *Numbers in theses. nt.




Tabile H. Distnbution of Candida spp. from bloadstream infections 1 ICU patients. Europe 2000-2013.

Costa-de-Oliveira Almrante
~ Author Nawrot et al. 20137 et al. 2008* et al. 2005* Peman et al. 2012* Gurcgogiu et al. 20107

Polish Portugail Spain Spain Turkey 2002-2007
2006-2007 2004 2002-2003 2000-2010 original poriod 1996-2007)

Retrospective laboratory Prospective Prospective popuiation- Retrospective observational
based study/20 study/single population-basad based stxiy/ids study/single tertiary-care
hospital - ? study/ 14 hospital - 7 tertiary hospital - ? hospital-muitidiscipiinary iICU
ICU and wards ICU and wards

Tiable continge on the mext page




Tabile Il. Distribution of Candida spp. from bloodstream infections in ICU patients. Europe 2000-2013.

Horasan et al. 2010 Dizbay et al. 2010° Das et al. 20117

Turkey Turkey UK
2004-2009 2007 2005-2008

Retrospective cohort Prospective laboratory-based Prospective observational
study/single university study/single tertiary study/single tertiary
hospital - medical-surgical. | hospital — surgical. anesthesiology, | hospital - ? ICU and wards
ICU internal. medicine. neurology ICU*

118¢ <

% of isolates
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Figure 1 Trend for incidence of ICU fungal heaithcare-assodated infections from blood stream infection (BSI), urinary tract infection
(UTT), surgical site infection (SSI), pneumonia, other sites and all sites.
"




Table 1 Demographic characteristics, univariable analysis between patients with ICU fungal HAls and patients without

ICU HAIs
Variabies No HAl Fungal HAl p
n = 1674(%) n = 186{%) e

Age, years mean + 5D, 675+ 180 7164169 0001
APACHE Il score; mean + SD 225x76 247 +70 <0001
ICU stay before infection, mean + SD 869+57 98+71 <0001
Length of ICU stay, mean £SD 69+57 209 +147 <0001
Total parenteral nutrition use before infection, days, mean+ SD 69+67 192+17 <0007
Total parenteral nutrition use (yes) 24(26) 36(19.4) <0001
Gender (male) 1192012 131(70.4) 0865
Service (surgical) 543(38.4) 105{(56.5) <0001
Main diagnosisiyes)

Neoplasms 356(213) 40(215) 0939

Digestive system 334(20.0) S4(290) 0003

Respiratory system 272162 Z1{113) 0078

Genitourinary system 174(10.4) 14(7.5) 0218

Sepsis 5139 13(689) 0005
7days before fungal infection with antibiotic therapy 1052(62.2) 141(75.8) <0001
Mortality in ICU 305 (182 56 (30:1) <0001
Invasive procedures (yes)
Central venous catheter 1550(92.:6) 178(95:7) <0001
Mecharical ventitator 113%680) 148(79.6) 0001
Uninary catheter 854510 123(66:1) <0001
Wound drainage 1550(926) 178(95.7) <0001
HemoGialyss £170249 65(349) 0003

SO, Standard deviation; APACHE, Acute Physiology and Chronic Health Evaluation; ICU, intensive care unit; HA/, healthcare-sssociated infection.




Table 2 Logistic regression analysis of risk factors for fungal infection

Variables Urinary tract infection Blood stream infection  Pneumonia  Surgical site infection All infection sites
OR 95% C1 OR 95% C1 OR 95%Cl OR 95% Cl OR 95%Cl
Age (>65 years) 020 0.54-1.50 0.70 030-134 145 058362 038 023148 094 064140
Gender (male) 078 048-127 077 041-145 178 069462 103 038279 095 065140
Service (surgical) 152 092-251 162 081323 346 144828 11790 2495574 189 127280
APACHE Il score 1.01 098-104 106 1.02-1.11 103 097109 099 0.93-1.06 101 099104
ICU stay before infection(days)  0.98 095-1.01 1.00 097-103 101 099103 099 095-1.04 100 098102
antibiotic therapy 0.82 047-142 064 031132 060 023-160 142 052387 087 057131
TPN 351 1.69-731 847 407-1763 8077 3242013 882 327-2381 483 280834
Neoplasms 088 046-1.69 08t 033-198 113 036351 159 044579 096 057-161
Respiratory system 0.90 043-1.88 060 018203 106 026433 - — 079 042-147
Digestive system 1.03 0.53-201 121 051-288 18 060560 261 0.78-8.72 132 080219
Genitourinary system 0.76 032-181 1.00 032-3.11 120 030479 — — 072 036144
Sepsis 1.60 056-4.57 526 1.70-1627 318 053-1898 289 0223777 277 124592
Central line 263 061-1124 090 020399 051 0Q11-246 &80 — 121 050292
Mechanical ventiator 285 1.73-469 1.7 0.89-326 167 076369 145 053398 205 140299
Hemodialysis 0.70 0.36-1.37 072 029-180 167 062447 308 087-1081 121 074198
Foley catheter 164 1.01-267 1.02 056-188 200 092435 092 037233 1527 106220
Wound drainage 0.76 029-202 1.52 056412 015 002-143 101 029355 09 049188

OR, Odds Ratio; CJ, Confidence interval; APACHE, Acute Physiology and Chronic Health Evaluation;

TON Teval Darantarsl Aldtritionos
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No. (%)

[
All Patients Not Infected Infected P
(n=13796)2 (n = 6709)° (n=7087)° Value

60.7 (60.4-61.0) 605 (60.1-60.9) 60.9©0.5-61.3) .21

8587 (62.3) 4130 (61.7) 4457 (63.0) A2

Severity score on study day, mean (95% CI)@
SAPS I

35.1(349-35.4) 31.3(30.9-31.6) 38.7 (38.4-39.1) <.001

SOFA

6.3(6.2-6.4)

5.2({.1-5.3

(27 A-1.3)

Type of admission
Elective surgery

3209 (23.3)

2297 (34.4)

912 (12.9) 7

Medical

3878 (282)

1584 (23.7)

2294 (32.4)

Emergency surgery

5298 (38.5)

2070 (31.0)

3228 (45.6)

Trauma

1365 (9.9)

725 (10.9)

640 (9.0) _

Reason for ICU admission
Respiratory

3001 (22.4)

845 (12.6)

2246 (31.7) 7

Cardiovascular

3041 (22.0)

1541 (23.0)

1500 21.2)

Surveillance/monitoning

2502 (18.8)

1968 (29.3)

624 8.8)

Neurologic

2010(14.6)

994 (14.8)

1016 (14.3)

Digestive/liver

1306 (9.5)

478 (7 1)

828 (11.7)

Trauma

1119(8.1)

503 (8.8)

526 (7.4)

Renal

324 (2.3)

119.(1.8)

205 (2.9)

Other®

313(2.3)

171 (2.9

142 (2.0) _




3510(25.7)

2178 (32.9)

1332 (18.9) 7

4010 (29.3)

1980 (29.9)

2030 (28.8)

3789 (27.7)

15038 (22.7)

2286 (32.5)

1921 (14.1)

751 (11.3)

1170 (16.6)

435(3.2)

212 (32)

2332 _|

2303 (16.7)

872 (13.0)

1431 (20.2)

2086 (15.1)

975 (14.5)

1111 (15.7)

Heart failure’

1342 (9.7)

604 (9.0)

738 (10.4)

Diabetes mellitus

1336 (9.7)

e05 (9.0)

731 (10.3)

1250 (9.1)

494 (7.4

756 (10.7)

587 (4.3)

176 (2.6)

411 (5.8)

460 (3.3}

195 (2.9)

265 (3.7)

282 (2.0)

73(1.1)

209 2.9)

96 (0.7)

18 (0.3)

78(1.1)

6686 (48.5)

3629 (54.1)

3060 (43.2) ]

4434 (32.1)

2076 (30.9)

2358 (33.3)

1829 (13.3)

719 (10.7)

1110 (15.7)

626 (4.5)

227 (3.4)

309 (5.6)

218 (1.6)

58 (0.9)

160 2.3) _

7694 (56.2)

2932 (44.1)

4762 (67.5)

1247 (9.1)

322 (4.8)

925 (13.1)
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Table IV. Univanate Cox regression analysis of nisk factors for parenteral nutrinon-associated BSL.*
BSI, = (%) No BSI, = (%) HR (95% CI) p-Value
PN episodes 106 674
Male 63 (59.4) 405 (60.1) 1.00 (0.68-1.49) 0.99
Age, ¥y 62 (47-72) 38 (46-70) 1.01 (1.00-1.02) 0.17
BMI, kg/m? (n=572) 22.5 (19.727.7) 23.5 (20.0-27.4) 1.02 (0.99-1.05) 0.20
Solid organ malignancy 37 (34.9) 225 (33.4) 1.35 (0.91-2.01) 0.14
Haematological malignancy 14 (13.2) 73 (10.8) 1.51 (0.86-2.67) 0.15
Neutropenia 10 (9.4) 51 (7.6) 0.93 (0.47-1.83) 0.84
Surgery 72 (67.9) 458 (68.0) 1.02 (0.82-1.26) 0.89
ICU admussion 40 (38.1) 218 (32.5) 1.59 (1.07-2.37) 0.023
Albumun, gl

Normal (> 35) 6 (5.7 36 (12.8) 1 0.004

Low (25-35) 41 (38.7) 318 (47.2) 2.25 (1.04-4.89)

Very low (< 25) 59 (55.7) 270 (40.1) 3.46 {1.58-7.57) |
Creaunine, umol/l 65.5 (53-90) 69 (53-89) 1.00 (1.00-1.00) 0.76
Diabetes 16 (15.1) 88 (13.1) 1.21 (0.68-2.14) 0.52
Hyperglvcemia 71 (67.0) 301 (44.7) 1.72 (1.16-2.55) 0.007
Insulin infusion 34 (32.1) 95 (14.1) 2.07 (1.38-3.13) < 0.001
Charlson score (n= 664) 2 (1-3) 2 (0-3) 1.14 (1.03-1.25) 0.008
BSL bloodstream mnfecoon; HR, hazard rano; CI, confidence interval; PN, parenteral nutnuon; BMI,
body mass index; ICU, intensive care unit; IQR, interquarunle range.

*Results are 2 (%), or median (IQR).
















Retrospektif
kohort calisma
2002-2009

780 PN kullanimi
120 KDI
Insidans 10/1000 PN giinii

Disuk albimin dizeyi veiv insilin
ihtiyaci PN iliskili KDl icin bagimsiz
risk faktorleri



Retrospektif 780 PN kullanimi

kohort calisma 120 KDI
2002-2009 Insidans 10/1000 PN giinii
%8 uygunsuz IV alet kullanimi
%82 SVK iliskili %30 uygunsuz ampirik
En sik etken Candida! antibiyotik
%62 antifungal tdv baslamada
gecikme

Mortalite PN iliskili KDI'de
PN iliskisiz olanlara gore Disiik albiimin diizeyi ve iv insiilin

2 kat yuksek (%17.9 vs %8.3) ihtiyaci PN iligkili KDl icin bagimsiz
OR2.4 risk faktorleri
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1. Candida albicans

PCR fingerprinting and Muitilocus seguence typing
(MLST) was applied. PCR analysis revealed that
13 isolates of the 8 patients had genotype B. MLST

analysis showed that 8 of the 13 isolates with genotype
B had the same |a allelic profile, while the others had
seqguence types closely related to the la profile.

R ——

Type Description
Sources
Drug Contamination of the parenterai nutrition

fluids by a heaith care worker involved
in the preparation of the parenteral

nutrition bags was possibly the source of

the outbreak.
Transmissions
Invasive technique Transmission occurred possibly via
3 | teraj ition fuid
Risk Factors
Drugs All patients had received parenteral
nutrition.

Measures
Not mentioned




| Scand J Infect Dis. 1998:30(2):137.42.

Outbreak of Candida albicans fungaemia in a neonatal intensive care unit.
Huang YC', Lin TY, Peng HL Wu JH, Chang HY, Leu HS.

+ Author information

Abstract

During a 4-month period. 9 premature infants hospitaiized in a neonatal intensive care unit (NICU) developed Candida albicans fungaemia. All 3
infants received antifungal agents. Fluconazole was administered in 7 patients and successfully eradicated this organism in & with no adverse effects.
For epidemiological investigation. 54 environmental specimens and hand-washings of all 54 staff members involved in the NICU were examined for the
presence of this organism. No C. albicans could be identified from environmental sources, while the hand-washing of 1 nurse was C. albicans-positive.
Tws genotyping methods, including electrophoretic karyotyping using contour-clamped homogeneous electric field gel electrophoresis and polymerase
chain reaction-based direct sequencing of rRNA gene. were used in the analysis of the isolates recovered from blood cultures of the infants, the hand-
washing of the nurse and 7 control isolates. Both methods yielded comparable results and revealed that all 13 isolates from infected infants as well as
the isolate from hand washing of the nurse were of the same genotype while the control isolates were distinct. These resuits suggest that the outbreak
of C. albicans fungaemia was caused by a particular strain and possibly via cross-infection. In addition. we showed that fluconazole seemed to be safe
and effective in treating C. aibicans fungaemia in neonates. although the data were limited.

PMID: 9730298 [PubMed - indexed for MEDLINE]




Development
Description

No C_albicans could be identified f
‘environmental sources, while the hand-

washing of one nurse was C albicans
poSTve.

Transmissions

Very low birth weight infants.




Development

Description

No C_albicans could be identified from
‘environmental sources, while e hand-
washing of one nurse was C albicans
poSHive.

Transmissions

Very low birth weight infants.
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At the time of investigation, no C.
pelliculosa could identified in any

of the other clinical, surveillance, or
environmental samples that were tested.
Horzontal transmission of C. peiliculosa
between the babies was emphasized.
At the time the candidemia cases were
detected, the four affected patients
were n the same room. Thewr periods
of hosptalization overiapped, and

they were all cared for by NICU staff
members.

Physicians and nursing staff of the
ICU were screened for oral and hand

sources of the ward (foors, disinfectant
scluttions, multidose vials, infus:on
pumps, commercially prepared
parenteral nutntion bags, and cother

controlrneasum mdudmgngorous
handwashing, was emphasized._
Infusion sets were changed o a new
one at the 48th hour (h) of insertion.
instead of at 24 h.




Development

Type Description Phase
Sources

Unknown

Transmissions

Contact At the time of nvestigation, no C.

pellicuiosa could dentified in any

of the other clinical, survelllance, or

environmental samples that were tested.

Horizontal transmission of C. peiliculosa
e e between the bables was emphasized

E L HIJYE NI At the ttme the candidemia cases were

detected, the four affected patients

were in the same rocom. Thewr pencds

of hospstalization overiapped, and

they were all cared for by NICU staff

members.

Risk Factors

Not mentioned

Measures

Personnel screening/surveslllance Physicians and nursing staff of the
ICU were screened for oral and hand

=1 e O i
Environmental screening E sampling was un

om fomites and other environmenta
sources of the ward (filoors, disinfectant
soluttons, multidose vials, infusion
pumps, commercially prepared
parenteral nutrmon bags, and other
medical eguipment), and cultures were

Hand washing/hand disinfection Comphance W infecton
control measures, ncluding Nngorous

handwashing, was emphasized.

Modification of care/eguipment Infusion sets were changed o a new
one at the 48th hour (h) of insertion.
instead of at 24 h.




Table L. Clinical Characteristics of Four Patients with Candida pelliculosa Fungemia

Characteristic Patient 1 Patient 2 Patient 3 Patient 4
Age (gestational week) 24 29 38 37
Birth weight (g)7 50 790 3460 3240
Underlying disease Prematurity, RDS, PDA.ASD. Pulmonary Pyloric stenosis
Intracranial VSD,.NEC hypertension
hematoma Intraparanchymal
hematoma. ASD
Potential risk factors for candidemia
CVC Yes Yes Yes Yes
Mechanic ventilation Yes Yes Yes No
TPN Yes Yes Yes No
Prior antibiotic usage Ampicillin+ Ampicillin+ Meropenem + Ampicillin +
amikacin / amikacin / teicoplanin amikacin
Meropenem + Meropenem +
teicoplanin teicoplanin
Prior antifungal No No No No
prophylaxis
Thoracal tube Yes No No No
Ventriculo-peritoneal No No Yes No
shunt
Blood culture C. pellicuicsa C. petliculosa C. pefliculosa + C. pelliculosa
(peripheral vein) (peripheral CNS (peripheral (CVC)
+ Enteroccocus vein) vein)
faecatis (CVC)
Therapy
Antifungal therapy FL. AB + VO FL. AB AB No
Catheter removal Yes Yes Yes Yes
Outcome
Candidemia Cleared Cleared Cleared Cleared
Clinical Recovery Recovery Recovery Recovery




An Outbreak of Candida spp. Bloodstream Infection in a Tertiary Care Center i Bogota, Colombia
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Type

Sources
Unknown
Transmissions
Unknown

Risk Factors
Procedure
Device{(s)

Measures
Envircnmental screening

Modification of care/eguipment
Disinfection/Sterilization
Personne! traming

Development
Description

Our documentation of hand colonization
iNn some HCVV and our observation of
poor hand-hygiene practices suggest
that nosocomial transmission could have
been facilitated from HCVWW hands as
transiSiit oo oIvonr=s.

Parenteral nutition, presence of a2

central line, and severity of iliness were
asscociated with candidemia in bivariate
analysis.

miicribioclogical mvestigation was
omprised of culturing HCWW hands,
ventiiator tubing N the Ntensive care
unit and coronary care unit, latex
gloves, surgical tape. bandages.
tton. 'V catheters, 'V solutions.
medication containers, and IV
tion transportation bags.

The outbreak was controlied after
eimination of plastic bags used for
transportation, instauration of daily
disinfection of I'V medication contamners.,
aquisition of sternie alcohnol swabs for
port disinfection and staff education.
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Transmissions
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Device{(s)
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- tion transportation bags.
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eiimination of plastic bags used for
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disinfection of I'V medication containers.
aquisition of sterilie alcohnol swabs for
port disinfection and staff education.
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Type
Sources
Unknown

Transmissions
Contact

Risk Factors

Device(s)

Measures

Modification of care/equipment

Hand washing/hand disinfection ‘

Patient screening/surveillance

Personnel screening/surveillance ‘

(Change) antibiotic therapy

Development
Description

Transmission occurred (probably during
CVC dressing changes) by nurses

W i W -
parapsilosis.

All children had an indwelling CVC.

[ME] other: The CVCs were removed
and cultures of the three catheter
tips revealed C. parapsilosis. Of the
30 environmental cultures that were

PErToricd. nore was posmve.

More frequent handwashing and
antisepsis was enforced.

Surveillance cultures (oropharyngeal
and nasal swabs and urine and stool
samples) performed on admission were
negative in all three cases.

Sampies for skin cultures were taken
from the hands of the medical and
paramedical staff. Six of the 20 nurses
tested were positive for C. parapsilosis.

In all cases. the candidemia cleared with
amphotericin B therapy.
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Type

Sources
Unknown
Transmissions
Contact

Risk Factors

Device(s)

Measures

Maodification of care/equipment

Hand washing/hand disinfection ‘

Patient screening/surveillance

Personnel screening/surveillance ‘

(Change) antibiotic therapy

Development
Description

Transmission occurred (probably during
CVC dressing changes) by nurses

W Wi ] W =
parapsilosis.

All chiidren had an indwelling CVC.

[ME] other: The CVCs were removed
and cultures of the three catheter
tips revealed C. parapsilosis. Of the
30 environmental cultures that were

PerTormiced. nore was posmve.

More frequent handwashing and
antisepsis was enforced.

Surveillance cultures (oropharyngeal
and nasal swabs and urine and stool
samples) performed on admission were
negative in all three cases.

Sampiles for skin cultures were taken
from the hands of the medical and
paramedical staff. Six of the 20 nurses
tested were positive for C. parapsilosis.

In all cases. the candidemia cleared with
amphotericin B therapy.
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FIGURE. Dendrogram illustrating the similarity of DNA fingerprinting pat-
temns (shown on the right) obtained with arbitranly primed polymerase
chain reaction using 8F primer for 11 Cangica parapsilosis isolates: 3
(N-1, N-2, and N-3) representative of the isolates recovered from each
patient in the pediatric oncology unit, 6 (NW-1 through NW-6) recovered
from the hands of 6 nurses caring for these patients, and 2 (UR-1 and
UR-2) epidemiologically unrelated controls recovered from patients in other
areas of the same medical center. Similanty coefficients (S,;) indicated
that isolates N-1 10 N-3 and NW-1 to NW-5 were identical (S; = 1).
Isolate NW-6 was clearly unrelated to the 8 isolates (S,; = 0.37), as were
isolates UR-1 (S,; = 0.50) and UR-2 (S, = 0.37).
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Candida parapsilosis bloodstream infection in pediatric oncology patients: resuits of an

(— epidemiologic investigation
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Measures
Meadification of care/equipment

[ME] other: Infection control and
isolation policies and practices

were reviewed. Three surreptitious
observational studies of health care
worker hand hygiene practices were
conducted. The rate of compliance

with hand hygiene was similar to that
reported in prior studies, which typically
observe rates of compliance of less
than 50%. A muiti-disciplinary program
was created, designed to improve
HCW adherence to recommended
hand hygiene practices. Samples for
surveillance cultures were obtained from
central venous catheter insertion sites
and medical devices. C. parapsilosis

was recovered from 1 patient care
device (blood pressure cuff tubing). but




1. Candida parapsilosis

Genotyping by randomly amplified polymorphic DNA
(RAPD) analysis, electrophoretic karyotyping, and
Southern blotting with the complex Cp3-13 probe.

Type Description

no yeasts were recovered from cultures
of CVC hubs or insertion sites sampled.

Personnel screening/surveillance Twenty-six percent of the health care
workers surveyed demonstrated hand
colonization with C. parapsilosis, and
one hand isolate was higly reiated to all
case-patient isolates by tests with the
DNA probe Cp3-13.

(Change) antibiotic therapy Fluconazole use practices were
reviewed.

i




TABLE 2. Description of environmental and hand carnage samples

obtained and culture results by type of sample, hospital A,
Mississippi, 2001

No. (%) of samples:

Specimen culured Positive for
C. parapsilosis

Obtained

Total HCW hand pairs
Nurses
Physicians
Other

CVC insertion §
%
Medical device
Blood pressure cuff tubing
Electrocardiograph lead
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Fungal infections due to Candida species represent an important cause of nosocomial bloodstream infec-
tions. We report a large pseudo-outbreak of Candida guilliermondii fungemia that occurred in a university
hospital in Brazil. C. gudliermondii was identified in 64 (43%) of the 149 blood samples drawn between June
2003 and July 2004. The samples were from patients in different wards of the hospital but concentrated in
pediatric units. None of the patients had clinical signs of fungemia, and observational analysis revealed errors
in the collection of blood samples. During the investigation of the pseudo-outbreak. C. guilliermondii was

isolated from environmental surfaces and from the skin and nails of members of the nursing team. Through
a subtyping analysis it was found that some of the nonpatient isolates were highly related to the patient
isolates, and all the patient isolates were highly related. This is consistent with the hypothesis that the
pseudo-outbreak was from a limited number of common sources. The adoption of intervention measures was
effective in resolving the outbreak, supporting the hypothesis that the outbreak was due to poor techniques of

drawing blood samples for culture.




TABLE 3. Parameters considered during the observational analysis
of the collection of blood samples and resulting
observations (n = 15)

Parameter

Product for hand hygiene

Chlorhexidine (2%) .

70% alcohol 5(33.3)

Type of gloves
Nonsterile (procedure) gloves
Sterile gloves 8(534)
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|
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FIG. 1. Distribution of C. guilliermondii cases isolated at the Hos-
pital Sao Paulo. Sao Paulo, Brazil, from April 2003 to July 2004 and
intervention measures. The numbers on the y axis and in the bars are
the numbers of cases.
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Population intention
| &8 . intraabdominal Candida
perforations or anastomotic S
infection
leakages
Critically ill surgical patients with o

an expected length of ICU stay

ek fungal infection

Ventilated for 48 h and expected To prevent invasive
to be ventilated for another 272 h candidiasis/candidaemia

Ventilated, hospitalized for

>3 day, received antibiotics, CVC,

and >1 of: parenteral nutrition, To prevent invasive
dialysis, major surgery, candidiasis/candidaemia
pancreatitis, systemic steroids,

immunosuppression

Sursical ICU patients To prevent invasive
el s candidiasis/candidaemia
Critically ill patients with risk
factors for invasive
candidiasis/candidaemia

To prevent invasive
candidiasis/candidaemia

To prevent invasive
candidiasis/candidaemia

Surgical ICU with catabolism

Table 3. Recommendations on antifungal prophylaxisin ICU patients

Intervention SoR QoE Ref
Fluconazole 400 mg/dayB | [81
70150 oy € & o
Fluconazole 400 mg/dayC | [10]
Fluconazole 100 mg/dayC | 162

Caspofungin 50 mg/day C

Ketoconazole

200 mg/day -
ftraconazole D
400 mg/day

Nystatin4MiolU/day D

I,

[22]

[21]

[20]

Comment
Placebo N =43

Single arm
N=19

Placebo N = 260

Placebao N =204
SDD used

Placebo N =186
EORTC/MSG
criteria used

PlaceboN =57

OpenN =147

Placebo N =46




Table4. Recommendations on fever-driven and diagnosis-driven therapy of candidaemia and invasive candidiasis

Population Intention Intervention SoR QoE References

Aduit ICU patients with fever despite broad- To resolve fever Fluconazole D | [30]

spectrum antibiotics and APACHE Il >16 800 mg/day

ICU patients persistently febnie, but without To reduce overall mortality Fluconazole or C I 281 [183] [1841 {71127]

microbiological ewidence echinocandin

ICU patients with candida isolated from To cure invasive candidiasis  Any antifungai D © [

respiratory secretions or candidaermia early

ICU patients with positive (1,3}-8-D-glucantest® To cure invasive candidiasis  Any antifungal ¢ B 9 B E7] 35 22
or candidaerma early (361 [34] [33]

Any patient with Candida isolated fromablood  To cure invasive candidiasis  Antifungal treatment A I [46] [47] [48] [49)

culture

APACHE, acute physiology and chronic heaith evaluation.
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