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Alinan ornekten hangi tetkikler
istenmeli?

MIKROBIYOLOJIK TANTI:

. KONVANSIYONEL YONTEMLER

Direk mikroskopik inceleme
Kdltdr

SAA, 2010
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YAYMA
Boyama : Hangi boyalar?

SAA, 2010



YONTEM

UYGULAMA AMACI

SIK GOZLENEN
YAPILAR

Gram boyasi

Bakteriyal etkenlerin
ve maya mantarlarinin
saptanmasinda
kullanthr

Bakteriler, Gram
pozitif, fomurcuklanan
maya hiicreleri (+
psodohif,_gercek hif)

Potasyum hidroksit
(KOH) ile 1slak
preparat hazirlama

Ornekteki organik
bilesikleri eriterek
ornekte bulunan olasi
bir mantarin
gorilmesini
kolaylastirir

Hif, artrokonidyum

"Calcofluor” beyazi
ile floresan boyama

Mantara ait yapilarin
gorilme olasiligini
artirir. KOH'den
onemli d6l¢lide daha

Hif, artrokonidyum,
maya hicreleri

duyarhdir.
Modifiye aside Nocardia, Filamentéz, ince uzun,
Rhodococcus,... dallanan, aside kismi

direngli boyama
yontemi

direncli basiller

Larone DH. Medically Important Fungi-A Guide to Identification, 1995; MCM 9th ed. 2007

SAA, 2010
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Yayma taniya ne dl¢lde yardimci?

AVANTAJLARI ve ONEMI:

- Hizli olasi on tani

» Pozitif kiltir sonucunun
degerlendirilmesinde yardimci (6zellikle

kiifler)

Yaymanin duyarlihgi birgok faktérden etkilenebilir...:

SA4, 2010



Uygun Ornek Segimi

Bir kif mantarina bagl alt solunum yolu
enfeksiyonu siphesinde uygun ornek?

Kontaminasyon? Kolonizasyon? Enfeksiyon?

Etkeni saptama sansi

6rnekte

ayni kiif
uremel;

SAA, 2010



Mikroskopik inceleme ve kiiltir: Duyarhligi
(olumsuz yonde) etkileyen faktérler

-Ornek’reki . *Bilgi ve deneyim
*mikroorganizma eksikligi

miktarinin azhg

SAA4, 2010



Kiltirde Aspergillus tirlerinin izole edildigi
invazif aspergillozlu olgularda direk mikroskopi
ERESKIN ) pozitifligi
H.U. Mikoloéi Lab., 1998-2005; n=42

43 6rnek (13'U biyopsi 6rnegi Direk mikr.ik inceleme yapilabilen 35 klinik 6rnek

%4.3 %57.4
638.3 : i

@ fumigatus

Bl Direk mikroskopi (+)

O flavus @ Direk mikroskopi (-)

O niger

Alp ve ark. 3. Mantar Hastaliklari ve Klinik Mikoloji Simpozyumu 2006, sf. 23
SAA, 2010
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Yayma ile fani: Mantarlarin
mikroskopik ayirimi mimkin ma?

MIKROSKOPIK OLARAK GOZLENEN MANTAR

YAPILART:

Maya hiicreleri

Psodohif

Gergek hif (septali / septasiz)
Artrokonidyum

Sferd

SA4, 2010



Mikroskopik inceleme

Tomurcuklanan maya hiicreleri ve Kapstilli maya hiicreleri
psodohif (Gram) (¢ini mirekkebi)

SAA4, 2010
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Mucor species in biopsy material. Note broad,
irregular, non-septate hyphae with right angle
(arrow) branching.

1Septasiz

hif

SA44, 2010



Yayma ile fani: Mantarlarin
mikroskopik ayirimi mimkin mi? -2

* Mikroskopik inceleme ile cins ve tir
dizeyinde kesin bir tanimlama yapilamaz...

SAA, 2010
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Yaymanin mantarlar yoniinden
degerlendirilmesinde yeni gelismeler var
mi? (boyama, molekiiler?)

* Direk ornekten
* Arastirma dizeyinde
* Molekiler inceleme yontemleri

SAA, 2010



Molecular detection and identification of Candida and Aspergillus spp.
from clinical samples using real-time PCR

L. Klingspor and S. Jalal
CMT 2006; 12: 745

This report describes the development of a real-time LightCycler assay for the detection and identification
of Candida and Aspergillus spp., using the MagNa Pure LC Instrument for automated extraction of fungal
DMNA. The assay takes 5-6 h to perform. The oligonucleotide primers and probes used for species
identification were derived from the DNA seq ©ML 1274575 o 185 rRNA genes of various fungal pathogens.
All samples were screened for Aspergillus and Candida to the genus level in the real-time PCR assay. If a
sample was Candida-positive, typing to species level was performed using five species-specific probes.
The assay detected and identified most of the clinically relevant Aspergillus and Candida spp. with a
sensitivity of 2 CFU/mL blood. Amplification was 100% specific for all Aspergillus and Candida spp.
tested. To assess clinical applicability, 1650 consecutive samples (1330 blood samples, 295 samples from
other body fluids and 25 biopsy samples) from patients with suspected invasive fungal infections were
analysed. In total, 114 (6.9%) samples were PCR-positive, 5.3% for Candida and 1.7% for Aspergillus spp.
In patients with positive PCR results for Candida and Aspergillus, verification with conventional methods
was possible in 83% and 50% of cases, respectively. In conclusion, the real-time PCR assay allows
sensitive and specific detection and identification of fungal pathogens in vilre and in vive.

SAA, 2010



Molecular tools for identification of Zygomycetes and the diagnosis of

Zygomycosis Dannaoui E. CMI 2009; 15 (Suppl. 5): 66

The identification of Zygomycetes and diagnosis of zygomycosis are notoriously difficult. However, there have been recent advances, particularly
in the availabilicy and evaluation of new molecular approaches. Two main issues are of importance: the identification to species level of a strain
isolared in culture, and the identification of a zZygomycete in tissues. By using several molecular targets and by increasing the number of availble
DMNA sequences in international databases, several stedies have shown that accurate molecular identification of Zygpomycetes to species leve is
feasible. The internal transcribed spacer {ITS) region may be used as a first-line molecular target for the identification of Zygomycetes in pure
culture. However, cultures from infected tissues are often negative and the different Zygomycetes share similar morphology according to histo-
pathology. Furthermore, differentiation of a zygomycete from another hyalohyphomycete can sometimes be difficult in histopathology. Thus,
alternative methods for the diagnosis of zygomycosis and for species identification directly from tissues are needed. For this purpose, molecular
methods have been recently evaluared, both on unfixed fresh/frozen material and on formalin-fixed, paraffin-embedded biopsies. This review

discusses the molecular approaches currently available for the identification of Zygomycetes and the diagnosis of zygomycosis.

SAA, 2010



Klinik orneklerden direk Candida-tir tanisi

Kan kiltirtinden/klinik 6rneklerden/koloniden direk inceleme

Nikleik asit hibridizasyon

Candida-PNA FISH: Tiire 6zgli rRNA'y1 hedef alan, floresan isaretli peptid
niikleik asit problarini kullanir. Degerlendirme floresan mikr. ile yapilir.

Tir diizeyinde ayirrm

Duyarlilik (%95-99), 6zqgdilltik (%99-100)
(klinik érneklerden)

kirmizi: glabrata / krusei
negatif: bu bes tirden birisi degil

www.advandx.com/products/pna_fish

Wang P. Mycoses 2010; Jan 12; Reller et al. JCM 2007; 45: 3802 SAA, 2010
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Kiltir i¢cin materyal laboratuvara nasil
iletilmeli?

Saklama kosullar

Transport

Klinisyen-lab igbirligi

SAA, 2010



Ornek alma, saklama, laboratuvara
ulastirma: Genel ilkeler

* Uygun ve yeterli ornek
+ STERIL kosullarda

* Hizli transport, ¢abuk islem

» Klinik on tani (6rn. endemik mikoz etkenleri
icin 0zel besiyeri - - BHIA)

Transport besiyeri
N . /
Kuriia . [ steril sF/distile su
e

\\
Buyyon

SAA, 2010



Alt solunum yolu 6rnekleri igin kurallar
(BAL, firga, aspirasyon, balgam)

- Steril tipte

* >1ml

+ < 2 saat: oda sicakligi

+ < 24 saat: 4°C'de

» Termal dimorfik mantarlarin dayanma
suresi kisa

MCM 9th ed. 2007, 1730 SAA4, 2010
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Kiltur igin hangi besiyerleri ve
ekim kosullari?

*(Rutin bakteriyolojik besiyerleri)
-Sabouraud dekstroz agar (birden fazla besiyerine)

(Kiifler igin kontaminasyonu ekarte etmeye
yardimci ekim yontemleri -- bu 6rnek igin
kontaminasyon riski disuk)

-30°C, 35°C
-3-4 hafta

SAA, 2010



Aspergillus: Kiltirdn inkibasyon kosullar:
duyarlihgi etkiler mi? - I

Dk

mi

Q)

Enfekte dokuda:
Fizyolojik sicaklik,
kroaerobik atmosfe

J

r

Aspergillus ile enfekte doku ornekleri:
Kopek modeli / insan otopsi materyalleri

. INKUBASYON !
35°C
normal atm.

25°C
normal atm.
~10 kat artis

Tarrand et al. JCM 2005; 43: 382
SAA, 2010



SAA, 2010



OLGU 1. M SORU -8

Tanida kiltirdn etkinligi
Ureme olasiligi
Kontaminasyon-kolonizasyon sorunu

.o ce\Leoe .o

Dogru 6rnek, dogru islem (Biyopsi v')

Altta yatan hastalik v (6rn. IA yoninden yiksek
riskli olgularda Aspergillus Giremesi daha anlamli)

Kontaminasyon/kolonizasyon: esik deger yok

SAA, 2010



Uygun Ornek Secimi

Bir kif mantarina bagh alt solunum yolu
enfeksiyonu siiphesinde uygun ornek?

Kontaminasyon? Kolonizasyon? Enfeksiyon?

Izolasyon sansi
Biyopsi > BAL>DTA » Balgam\f 52 \

ornekte
ayni kiif
tiremelil

Biyopsi 6rneklerinde duyarhlik yiksek, kontaminasyon riski disik, basari

sansi yiksek



Ornege gore kiiltiirin

duyarhligi (invazif aspergilloz)

Ornek

Duyarhlik (%)

Balgam

15-69

BAL, firca

21-77

Albelda et al. Am J Med 1984, 76: 1027; Horvath et al. Am J Med 1996, 100: 171;

Jantunen et al. Bone Marrow Transpl 2000, 25: 867

SAA, 2010
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Kdltidr sonuclarini ne zaman elde ederiz?

Inkiibasyon siiresi: 3-4 haftaya famamlanmal

Siklikla: Nocardia disi bakteriyal etkenlerimiz: 24 saat
Mayalar: ~24-72 sa iginde
Nocardia: 4 glinden itibaren

Kifler: ~ 7 giin iginde

SAA, 2010



SAA, 2010
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Kiltirde yeni gelismeler, yeni teknikler?

Molekiler tanimlama yontemleri
(rutinde kullanim gereksinimi nadir)

SAA4, 2010



SAA, 2010



OLGU 1. M SORU -11

Yayma raporu?

Septali hifler
Dikotom dallanma

SAA, 2010



SAA, 2010
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Ureme?

”E!-_:Eﬁ | ;,‘&9 i
Kiltirden mikroskopik inceleme
(LPM)

Aspergillus fumigatus kompleks

SA44, 2010
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Galaktomannan antijen testinin
tanidaki yeri nedir?

SAA, 2010



Galaktomannan (GM) testi

+ Lateks agliitinasyon (15 ng/ml)
ELISA (0.5-1 ng/ml)

ELISA
Duyarhhk: %29-100
Ozgiilliik: %21-98

FDA verileri
Duyarlilik %81, Ozqiillik %89

Sabetta et al. JID 1985, 152: 946; Ansorg et al. EJCMID 1994, 13: 582; Verweij et al. JCM 1995, 33: 3150; Maertens et al. Blood 2001,
97: 1604; Herbrecht et al. J Clin Oncol 2002, 20: 1898; Altun ve ark. 31. Turk Mikrobiyoloji Kongresi 2004, S-4.2; Kedzierska et al.
EJCMID 2007; 26: 755; Tanriover MD et al. Mycoses 2010; 53:16

SAA, 2010



GM: "cut-off" indeks degerinin gegtigi
evreler (serum)

Maertens et al. JCM 1999, 37: 3223; Blood 2001, 97: 1604; Br J Haem 2004, 126: 852, Maertens et al.CID 2007;44:1329

lc")zgmmkl ‘ Duyarliik L
)

Allan et al. Br J Haem 2005; 128: 578

0.8

2 ardisik ornek, >0.5:

SA4, 2010

testin dogruluk orani
en yiiksek
O 5 EEEEEEER ' '
: H B

. FDA v, Avrupa v




GM testi-Yalanci pozitiflik

Capraz reaksiyon (Penicillium chrysogenum,
P. digitatum, Paecilomyces variotii, Geotrichum
capitatum, Histoplasma); (Bifidobacterium-

v

prematire, yenidogan

Yalanci pozitif antijenemi (Besin kaynakili
translokasyon—sut, piring, proteinden zengin
urtnler...)

(Piperasilin, Piperasilin
tazobaktam, Amoksisilin-klavulanik asit, \

Sitotoksik kemoterapotikler, "Plasmalyte”)

Serumun alinma zamani—Vadi déneminde/

doz verilmeden hemen once olmali

Letscher-Bru et al. J Mycol Med 1998, 8: 112; Verweij et al.43rd ICAAC 2003, abst. no. M-1027;Sulahian et al.43rd ICAAC 2003, abst no. 2033; Viscoli et &
CID 2004; 38: 913; Singh & Paterson. CMR 2005; 18:44; Weisser et al. CID 2005; 15;41:1143; Mennink-Kersten et al. JCM 2005; 43: 3925, Giacchino et a
JCM 2006; 44: 3432; Machetti et al. JAC 2006; 58: 806; Hage et al. JOAA080{A5: 676; Narreddy et al. J Infect 2007; Nov 3, Penack et al. DMID 2007;

Sept 20. SAA, 2010



GM testi- oneriler, gtincel durum

» TA yonunden yuksek riskli olgularda, -konvansiyonel tani
yontemlerine eslik edebilecek- bir tarama testi

»+ Haftada (en az) iki ornek

* Farkli merkezlerde bulunan duyarlilik degerleri ¢ok
degisken. Bunda, hastanin antifungal tedavi alip almiyor
olmasi da etkili.

* Negatif prediktif degerinin yiiksek olmasi nedeniyle
enfeksiyonun ekarte edilmesinde yardimci

*  Cut-off, son oneri: 0.5 (A.B.D. ve Avrupa)
» Tedaviye yanitin izlenmesinde basarili

Upton et al. JCM 2005; 43: 4796, Kedzierska et al. EJCMID 2007; 26: 755
SAA, 2010
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Balgam kdiilttrinde Aspergillus flavus

Sonuglarin yorumu

Balgam kdiltirdnin tfanidaki yeri:

BALGAM KULTURU:
*En az 2 balgam kiiltirinde ayni kifin izolasyonu!
*Direk mikroskopi sonucu kiltir sonuglarinin

yorumlanmasinda énemli
Altta yatan hastalik, balgam kdiiltirindeki Aspergillus

Uremesinin anlami yoninden onemli

SAA4, 2010



Kiltirde Aspergillus Urediginde...?

| Ureme saptanan 1209 olgudan 245'inde
(720.3) klinik hgstalik var:

KLINIK HASTALIK n (%)
1209 olgudan Invaziv aspergilloz
147k7umiiﬁf Kanitlanmus 90 61
) Yiiksek olasilikl 49 33
g:ﬁgﬁ esrci‘f‘fg ;‘ g: Diistik olasilikl 9 6
(7%72.9) balgam Kronik nekrotizan 19 2
(%49(.52)2\/3%; A aspergilloz
Aspergillom 43 4

Yiiksek riskli olgularda (allojeneik KIT, hematolojik kanser, ngtropeni) kiiltiirde iireme olmasi
olgularin %50-65'inde IA ile iligkili. Diger olgularda oranlar daha diisiik. Kontaminasyon olan
ornekler ekarte edildiginde oranlar daha da yiikseliyor. (Yiksek risklilerde: %70-80).

Perfect et al. CID 2001; 33: 1824
SAA, 2010
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Tedavi izleminde galaktomannan
monitorizasyonunun yeri

SAA, 2010



Galactomannan Serves as a Surrogate
Endpoint for Outcome of Pulmonary
Invasive Aspergillosis in Neutropenic
Hematology Patients

Cancer  January 15, 2009

Johan Maertens, MD', Kristel Buvé, MD', Koen Theunissen, MD? Wouter Meersserman, MD®,
Eric Verbeken, MD PhD*, Gregor Verhoef, MD PhD', Johan Van Eldere. MD PhD®,
and Katrien Lagrou, PharmD PhD*®

FIGURE 1. |Survival|of 70 neutropenic patients with invasive
aspargillosis is shown according to serum galactomannan
index (GM) kinetics.

30-03C4 J0=aLJ=Trt0=0 =0<=<7EN

SAA, 2010



Galaktomannan indeksi ile IA'da
klinik sonu¢ arasindaki iliski

27 ¢alisma sonucu
Kanitlanmis / olasi
TA olgulari (n=257)

GM mdeks LA da klmlk yam‘r |le korelasyon

bir bellr"reg

Miceli et al. CID 2008; 46: 1412

SAA, 2010
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Bu preparatlar size konsiilte edilse nasil
yorumlarsiniz?

Dikotom dallanma gosteren, dizgtn

yapida septali hifler

SA4, 2010
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Kdltdr yok. Yapilmasi gerekir miydi?

KULTUR SART !

TEDAVI BASLANMADAN ONCE ALINMALT

«Cins dizeyinde tfanimlama (Bu gorinidm, farkl cinsteki
kiiflere ait olabilir.)

Tlr dizeyinde tanimlama, duyarlilik profilinin tahmini ve
duyarlilik testlerinin yapilmasi:

SAA4, 2010



Antifungal ilaglara sus diizeyinde azalmis
duyarlilik ya da potansiyel diren¢c saptanmis

izolatlarin ait oldugu tiirler (direnc nadir)

. terreus (kompleks)

Amfoterisin B (dogal direng)

. fumigatus Azol (itrakonazol,
vorikonazol, posakonazol)

. fumigatus Kaspofungin

. flavus Amfoterisin B

. flavus Kaspofungin

Lass-Florl et al. Br J Haem 2005, 131: 201; Denning et al. JAC 1997, 40: 401; Denning et al.
AAC 1997, 41:1364; Verweij et al. JCM 2002; 40: 2648; Snelders et al. PLoS Med 2008; 5:
e219; Howard et al. Emerg Infect Dis 2009; 15: 1068

SAA, 2010




A. fumigatus ve azoller igin onerilen direng
sinir degerleri ve tanimlamalar

Azole-resistance in Aspergillus: Proposed nomenclature and breakpoints

Paul E. Verweij*, Susan J. Howard", Willem J.G. Melchers®, David W. Denning"-* Drug Resistance Updates 12 (2000) 141-147

‘ Table 2
EUCAST Proposed intempretative hreakpoints (MIC, mg'L) for A. fumigatus and clinically
licensad, active azoles,
CLSI

Dz susceptible Intermecdiate
[traconazole <2 2
Voriconazole <2 2
Posaconazole <[.5 (0.5
Table 4
Proposed nomenclature of resistance in Aspergilil to clinically licensed azoles,
Mame Description
Phenotype  Pan-azole resistant The MICs of the isolate are in the

resistant range forall available
dctive azoles,

Multi-azole resistant The MICs are in the resistant range
for more than one, but nat all,
dzoles,

[traconazale, The MICs arein the resistant range

voriconazole or for a single azole,

posaconazole resistant

Cenotype ITZzR, VCZgl POSgR [solate has a G54W substitution

(G54 with a corresponding phenotype of

resistance to itraconazole and
posaconazole and intermediate
susceptibility to voriconazole,

SAA, 2010
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KBB, sintis biyopsisi. Tani?

Septali hif

E -‘.i"'- e i

| Se‘rasz hif

SA4, 2010
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Aspergillus flavus'un amfoterisin B ve
vorikonazol duyarhlig

SAA, 2010



Table 1

Arikan et al. Med Mycol 2008; 46: 567

MICs of posaconazole, voriconazole, itraconazole, and amphotericin B against climcal Aspergillis and Rhizopus 1solates.

Test 1solates (number tested) Posaconazole Posaconazole Vorconazole Itraconazole Amphotericin B
. . . . . e —— . . .
Incubation trme CLSI muicrodilution Etest CLS] mucrodilution CLSI microdilution CLSI rmicrodilution
Y | Fange M Fange M Fange M Range M Fange
Aspergiflus (Total, n =82)
24 h 0.96 0.51 002 0.002-0.03 .44 01251 0.493 0.25-2 1. 0.54
48h 1.01 0.5-2 0.02 0.0075-0.125 § 0.80 01252 1.13 0.25-2 2.5 1
A. fumigatus (43)
24 h .94 0.51 001 0.002-0.03 0.45 01251 1 0.5-2 1.73 1-4
48 h 0.97 0.5-2 0.03 000750125 ) 0.72 01252 1.21 0.52 2349 28
A. flavus (29)
24 h 1 0.02 0.0075-0.03 0.25-1 0.83 0.251 14
48 h 1.02 1-2 0.06 0.03-0.125 0.5-2 0498 0.252 24
A. niger (T)
24 h 0491 0.51 0.1 0002003 .30 0125058 0491 0.5-2 1.21 0.52
48 h 1.22 1-2 0.07 0.06-0.125 .67 0251 1.35 0.5-2 1.81 1-2
A. tferrews (2)
24 h - 1 - 0.0075-0.03 - 0.5 - 1 - 2
48 h - 1 - 001540125 - 1 - 1 - 24
A, nidwlans (1)
24 h - 1 - 0.03 - 0125 - 1 - 2
4% h - 1 - 0.125 - 025 - 1 - 2
R.oryzae (n =11)
24 h 1.13 1-2 NI NI 15.02 B pl 2 2.57 2
48h 1.55 -2 NI NI 15.02 BB 375 24 333 24

M, Geometric mean; NI, not determined.

SAA4, 2010
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