Mantar Infeksiyonlarinda
Biyobelirtecler

Yrd. Dog. Dr. Tumer Guven
Yildirim Beyazit Universitesi
Ankara Ataturk Egitim ve Arastirma Hastanesi

Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi



Mantar Enfeksiyonlarinda Tani Yontemleri

* Histolojik tani veya A

F Altin Standart

e Steril vicut sivi / doku kultira 5

* Non-steril vicut sivi / doku kiltiri
e Radyolojik Goruntuleme; X-Ray, HRCT

* Serolojik Tani Yontemleri;

* Galaktomannan antijen testi
Beta Glukan testi
Mannan Ag / Antimannan Ab
Kriptokok Antijen testi
PCR



Tani YOntemleri

* Histolojik tani veya steril / non-steril viicut sivisi veya doku kiiltiirii

e Trombositopeni nedeni ile biyopsi imkanlari sinirli
e Acik Akciger biyopsisi; Fungal infeksiyon distindtrten CT bulgusu

olan vakalarda yapildiginda < %50 vakada IFi pozitif *

e Transbronsial biyopsi; Trombosit sayisi >50 bin ise
e CT - USG esliginde Trans-Torasik biyopsi; Fungal infeksiyonlari
gostermede duyarlilik %70, PPV %100 **

* Kim, Annals of Hematology, 2002

** Nosari, Hematologica, 2003



Tani Yontemleri

* Histolojik tani veya steril / non-steril viicut sivisi veya doku
kilturi

e Kan kultiri; vakalarin %5’inde pozitif olabilir
e Balgam kultlirti; duyarlihg) distk

e Bronkoalveolar Lavaj (BAL) kiiltiiri; < %50 pozitif

e Respiratuvar kulturler ge¢c donemde pozitiflesir 11!

Horwath J, Amer J Medicine, 1996
Singh N, Clin Infect Dis, 2001



Tani YOntemleri

e Radyolojik Gorlintiileme

e Konvansiyonel X-Ray grafi

e Febril notropenik hastalarda PA Akciger grafisi %10 vakada pozitif iken
ayni anda cekilen Toraks CT'de %50 vakada bariz veya sipheli lezyon
tespit edilebilir

e HRCT (Yiksek rezoltsyonlu bilgisayarli tomografi)

e Notropenik vakalarda empirik antibiyotige ragmen diismeyen atesin

72—96" Inci saatinde rutin dneriliyor

Mascmayer G, Annals of Hematology, 2003
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ORIGINAL ARTICLE

ECIL recommendations for the use of biological markers for the
diagnosis of invasive fungal diseases in leukemic patients and
hematopoietic SCT recipients

0 Marchetti"®, F Lamoth"®, M Mikulska®, C Viscoli*, P Verweij’ and S Bretagne™ and the European
Conference on Infections in Leukemia (ECIL) Laboratory Working Groups’



Serolojik tan1 yéntemleri ~ ECIL-3-2012

e Galaktomannan antijen testi All
* Beta Glukan antijen testi Bll

 Mannan Ag / Anti-Mannan Ab
* invaziv kandidiyazis Cli
» Hapatosplenik kandidiyazis Blll

* Kriptokok Ag testi All

Marchetti O, Lamoth F, Mikulska M, Viscoli C, Verweij P, Bretagne S; European Conference on Infections in Leukemia (ECIL) Laboratory Working Groups. ECIL
recommendations for the use of biological markers for the diagnosis of invasive fungal diseases in leukemic patients and hematopoietic SCT recipients. Bone
Marrow Transplant. 2012 Jun;47(6):846-54.



Galaktomannan

 Aspergillus ve Penicillium tirleri icin dnemli bir hiicre duvari
komponenti

* Ekzoantigen (ExA) olarak da ortama salinabilir
* Bir cekirdek ve bir yan zincirden olusmus

* Cekirdek (mannan): a (1,2) ve a(1,4) mannoz (mannan)
* Yan zincir (galaktofuran)
e GM antijeni Latex Agliitinasyon veya ELISA testi ile serum, BAL, BOS,
idrar’da tespit edilebilmektedir
e ELISA yontemi LA yontemine goére daha etkindir

Lancet Infect Dis 2004; 4: 349-357.



Galaktomannan Testi

e ELISA testinde fare EB-A2 monoklonal antikorlari ile GM yan zinciri
(1—5)-p-D-galactofuranose tespit edilir

e Serum GM indexi: Cut-off 0,5

e invaziv Aspergillus infeksiyonlarinda

e Hematolojik malignitelerde
e Duyarhligi: % 58 Ozgiilliigii: % 95

e Solid organ transplantli hastalarda

Mennink-Kersten MA, et al. Lancet Infect Dis 2004; 4: 349-357.
e Duyarhhgi: % 41 Ozgiilliigi: % 85

Pfeiffer CD, et al. Clin Infect Dis 2006; 42: 1417-1427.

Cordonnier C, et al. Clin Microbiol Infect 2009; 15: 81-86.

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.



GALAKTOMANNAN TESTI

Double sandwich - ELISA yontemi

A B C ¥

G:a Iacmmannan Eﬁ%,énﬂujg.ﬂfé'ﬁl Ehn:-rnu:-gen

+ peroxidass

Rat monoclonal
antibody EB-AZ




Galaktomannan — Meta Analiz

Pfeiffer CD, et al. Clin Infect Dis 2006; 42: 1417-1427.

Table 4. Pooled sensitivity and specificity of the galactomannan assay for diagnosis of invasive aspergillosis (1A).

Cases of proven |A Cases of proven or probable |A
Pooled Pooled Pooled Pooled
sensitivity specificity sensitivity specificity
Studies TPATP + FP) (95% CI) TNATN + FP) (95% CI) TPATP + FN) (95% CI) TNATN + FP) (95% CIl)
All 163/229 0.71 (0.68—0.74) 3601/4055 0.89 (0.88—0.90}) 250/407 0.61 (0.59-0.63) 2839/3060 0.93 (0.92—0.24)

Studies limited to patients
with hematological

malignancy 106/152 0.70 (0.62—0.77) 2570/2808 0.92 (0.90-0.93) 177/304 0.58 (0.52—-0.64) 2324724 (0.94—0.96)
Studies limited to patients

undergoing BMT 49/60 0.82 {(0.70—0.90) 722/843 0.86 (0.83—0.88) 32/49 —0.78) 17/26 D.83)
Studies limited to solid-organ

transplant recipients 2/9 0.22 (0.03—0.60) 180/2156 0.84 (0.78—-0.88) 9/22 0.41 (0.21-0.64) 210/247 0.85 (0.80—0.89)
Studies using EORTC/MSG

criteria 74/116 0.64 (0.54—-0.73) 2549/2869 0.89 (0.88-0.90) 211/354 0.60 (0.54—-0.65) 2628/2823 0.93 (0.92-0.84)
Studies not using EORTC/MSG

criteria 89/113 1052/1186 0.89 (0.87—0.90} 39/53 0.74 (0.60—0.85} 211/237
Studies involving pediatric

population only 8/9 g (0.51—-1.00) 316/370 0.85 (0.85—0.89}) 11/12 0.92 (0.82—1.00}) 12/20
Studies involving adult

population only 58/93 0.62 (0.52—-0.72) 1211/1398 0.87 (0.85-0.88) 102/140 0.73 ((46-.61) 802/889 0.90 (.88-0.92)
Studies of both pediatric and

adult populations 70/93 0.75 (0.65—0.84) 1726/1 875 92/196 0.47 (0.40-0.54}) 1601/1701 0.94 (0.93—0.95)
Studies using a cutoff value of

0.5 for defining positivity 3/11 (0.06—0.61) 27/341 69/87 0.79 (0.69—0.87) 493/571 0.86 (0.83—0.89)
Studies using a cutoff value of

1.0 for defining positivity 85/107 0.79 (0.71—-0.87) 1385/1598 0.87 (0.85—0.88) 103/159 0.65 (0.57—0.72}) 1163/1242 0.94 (0.92—0.95)
Studies using a cutoff value of

1.5 for defining positivity 75/111 0.68 (0.58—-0.76) 1946/2116 0.2 (0.91-0.93) 78/161 0.48 (0.41-0.56} 1183/1247 0.95 (0.93—0.986)

NOTE. BMT, bone marrow transplantation; EORTC/MSG, European Organization of the Research and Treatment of Cancer/Mycoses Study Group; FN, no.
of cases with false-negative result; FR no. of cases with false-positive result; TN, no. of cases with true-negative result; TP no. of cases with true-positive result.



Galaktomannan — Meta Analiz
Pfeiffer CD, et al. Clin Infect Dis 2006; 42: 1417-1427.

Cases of proven A

Cases of proven or probable |A

Positive predictive
Prevalence value (95% Cl)
0.05 0.25(0.23-0.28
0.10 0.42 (0.39-0.45
0.15 053 (0.50-0.56
0.20 0.62 (0.59-0.65

Negative predictive

value (95% Cl)

0.98
0.9
0.95
092

Positive predictive

value (95% CI)

Negative predictive
value (95% Cl)

0.97-0.99
0.95-0.97
0.94-0.96
0.91-0.94

031
0.49
061
0.69

0.28-0.35
0.45-0.63
0.57-0.64
0.65-0.72

0.98 0.97-0.99)
0.96 (0.95-0.97)
0.93 0.92-0.94)

0.9110.83-0.92)




Galaktomannan Testi ECIL-3 - 2012

e Galaktomannan IA riski yuksek olan hastalarda énemli bir tanisal
parametredir

e |A gelisme riski >%5-10 olan noétropenik hastalarda kullanim
onerilmektedir. Bunlar;

e AML
e Miyelodisplastik sendrom
e Allojenik KIT erken engrafman dénemi

e 3-4 giinde bir GM takibi onerilmektedir

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.



Galaktomannan Testi ECIL-3 - 2012

e GM testi diger tanisal parametrelerle birlikte kullanilmahdir !!!
e Klinik degerlendirme
e Mikrobiyolojik testler
e HRCT
e Taniya yonelik diger tetkikler yapilmahdir!!!
e Tek pozitif GM index > 0.7

e |kiardistk GM index > 0.5

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.

Maertens JA, et al. Optimization of the cutoff value for the Aspergillus double-sandwich enzyme
immunoassay. Clin Infect Dis 2007; 44: 1329-1336.



Galaktomannan Testi ECIL-3 - 2012

e Antifungal tedavi baslandiktan sonra da GM takibine devam
edilmelidir

e |A’da serum GM dizey takibi, antifungal tedavinin basarisi ve
prognoz acisindan bilgi verebilir

e Persistan GM antijenemisi kotl prognoz kriteridir!

e Invazif aspergillozun klinik bulgulari ortaya ctkmadan ortalama 3-4
gun once pozitif sonuc verebilmektedir

e Birden fazla sayida pozitif ardisik serum ornegi oldugunda duyarlilik
ve ozgulligu oldukca artmaktadir

Koo S, Bryar JM, Baden LR, Marty FM. Prognostic features of galactomannan
antigenemia in galactomannan positive invasive aspergillosis. J Clin Microbiol 2010;
48:1255-1260.

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.



Galaktomannan Testi ECIL-3 - 2012

e GM kan disinda BOS ve BAL da da calisilabilir
e BOS ve BAL icin cutoff > 1 olarak dnerilmekte

e Plevral mayii, balgam ve idrarda GM calisilabilir ancak bu 6rneklerle

ilgili yeterli deneyim mevcut degil

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.



Galaktomannan Testi - BAL

Table 1. Performance of the Platelia Enzyme Immunoassay (EIA) in Bronchoalveolar Lavage Fluid

Sensitivity Specificity Positve ~ Negative  Diagnostic PP NP

Comparison, EIA cutoff (95% ClI), % (95% Cl), % « coefficient  likelihood  likelihood  oddsratio  accuracy, %  accuracy, %
Proven |A vs no |IA

=05 100 80.4 (68.4-92.6) 0.7 5.1 0 % 68 100

=10 96.7 (90.6-100)  87.8 (77.8-97.8) 0.78 79 0.04 216 77.3 984

=15and =2.0 935 (84.9-1000  90.2 (81.2-99.3) 0.80 96 0.07 134 80.4 97
Proven + probable IA vs no IA

=05 96.5(91.9-100)  80.4 (68.4-92.6) 0.69 49 0.04 115 68 98.2

=10 91.3(84.2-986) 87.7 (77.8-97.8) 0.75 15 0.1 76 76.3 96

=15 844 (75.2-938)  90.2 (81.2-99.3) 0.73 8.6 0.1 50 788 93.1

=20 79.3 (68.9-89.7)  90.2 (81.2-99.3) 0.69 8.1 0.2 35 71.7 91.1
Proven + probable + possible vs no, =10 934 (87.2-99.7)  55.2 (43.3-67.1) 0.48 20 0.1 175 65.5 90.2
Proven + probable vs possible + no, 1.0  86.9(784-954)  92.5 (86.2-98.8) 0.79 116 0.14 82.1 914 88.6

NOTE. Data are for bronchoalveolar lavage fluid from patients with hematologic conditions, assuming a 30% prevalence rate for invasive pulmonary
aspergillosis. |A, invasive aspergillosis; NP negative predictive; PP positive predictive.

Maertens J, et al. Bronchoalveolar lavage fluid galactomannan for the diagnosis of invasive pulmonary
aspergillosis in patients with hematologic diseases. Clin Infect Dis. 2009 Dec 1;49(11):1688-93.



Galaktomannan Testi — Klinik Kullanim

* 16 vakada GM porzitifligi Gzerine antifungal baslandi
* 13 vakanin HRCT’sinde IFl ile uyumlu bulgu

* Diger 3 linde daha sonra nodil + halo isareti gelismis
* Empirik antifungal kullaniminda %78 lik azalma
* %35 (empirik) vs %7,7 (pre-emptive)

* Daha fazla vaka ile benzer calismalar yapilmali

Maertens J, et al. Galactomannan and computed tomography-based preemptive antifungal therapy in
neutropenic patients at high risk for invasive fungal infection: a prospective feasibility study. Clin Infect
Dis. 2005 Nov 1;41(9):1242-50.



Galaktomannan Testi

 Yalanci pozitiflik nedenleri

* GM cesitli besinlerde bulunabilir

* tahillar, piring, makarna, konserve ve katki maddeleri

Barsaklardan translokasyon

Penicillium ve Paecilomyces turleri ile capraz rxn

Bazi antibiyotikler (Pip/tazo, amox/clav)

Bifidobacterium turleri (sut ve st Grdnleri)

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.

Viscoli C, et al. Clin Infect Dis. 2004 15;38(6):913-6.



Piperacillin Tazobactam Alanlarda
GM Yalanci Pozitifligi

Pip/Tazo alanlar

Pip/Tazo almayanlar

GM Pozitiflik

0674 (17/23)

%11 (4/36)

* 1999 — 2003 arasinda GM pozitifligi %10 dan %36 11

» Piperacillin / Tazobactam iliskisi (p<.001)

 Piperacillin Penicillium tirlerinden Uretilir

* Penicillium duvarinda galactomannan bulunur

Viscoli C, et al. Clin Infect Dis. 2004 15;38(6):913-6.



Galaktomannan Testi

e Yalanci Negatiflik
e Anti-aspergillus antikor varligi yalanci negatiflige sebep olabilir

e Kiflere etkili antifungal ilac profilaksisi duyarhligi azaltmaktadir

e Testin cutt-off degerlerinin distrulmesi yalanci negatifligi
azaltmaktadir

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.

Herbrecht R, J Clin Oncology, 2002



IDSA Febril Nétropeni Kilavuzu - 2010

* Galaktomannan ve Beta Glukan testleri yaygin invaziv fungal
infeksiyonlarin(IFl) tanisinda yardimci olabilir

* Tek serum testinin duyarlhgi cok disuktur, tek negatif sonuc IFl
tanisini dislamada kullanilmamalidir

* Bu fungal serum elementlerinin seri takibi ylksek riskli hastalarda
preemptif antifungal tedavi baslamada yol gosterebilir

* Dusuk riskli hastalarda bu testler onerilmemektedir



IDSA Febril Nétropeni Kilavuzu - 2010

* Galaktomannan testi sadece Aspergillus turlerini ( ve Penicillium
turlerini) tespit eder.

* Yuksek riskli hastalarda yapilan prospektif seri galaktomannan testinin
arastirildigi cesitli calismalarda duyarlilik, hasta populasyonu ve pozitif
sonug icin belirlenen cut-off degere bagli olarak degisiklik gostermistir

* Hematolojik malignite veya HSCT hastalarinda, galaktomannan
testinin duyarhhig %58-65 arasinda degismis, 6zglllik %65-95
oraninda bulunmustur



IDSA Febril Nétropeni Kilavuzu - 2010

* Galaktomannan testi sadece Aspergillus acisindan yuksek riskli
hastalarda kullanilmalidir

* Galaktomannan testinin performansi, es zamanli beta-laktam/beta

laktamaz inhibitori kombinasyonu ( 6rn.piperasilin tazobaktam)
kullanimi (yanls pozitiflik), ktflere etkili antifungal ajanlarin kullanimi

(yanhs negatiflik) gibi nedenlerle degisebilmektedir

* Yapilmis calismalar, BAL sivisinda galaktomannan tespitinin ytksek
ozgulluk ve yaklasik %80 duyarli oldugunu belirtmistir.

( BAL fungal ktltirintn duyarhligi %50 )



Beta Glukan

* Candida spp. ve Aspergillus dahil bir cok maya ve kif mantarinin hiicre
duvarinda bulunan bir komponenttir

* (Cryptococcus ve Zygomycetes haric)

e Ekstraselltler ortama da salgilanabilir

* Bazi bakteriler de glukan ya da glukan benzeri polimerler olusturabilirler

(Alcaligenes ve Streptococcus)

e |Fi de FDA lisansi: 2004



Beta Glukan Testi

 Horseshoe crab olarak bilinen deniz canlisinin kan huicrelerinden

(Amebocyte) elde edilen Limulus lizat’ in beta glukan ile reaksiyonu

temeline dayanir

* Limulus lizat’da bulunan
* Faktor B ve C endotoksinlerle reaksiyon verir

e Faktor G ise beta glukanla reaksiyon verir

Miyazaki T, J Clin Lab Anal, 1995



Beta Glukan Testi

e Mevcut Beta Glukan test kitleri

* Fungitell (USA): 60-80 pg/m| msssmmp FDA onayli (ABD ve Avrupa)

 Fungitec-G (Japan): 20 pg/ml )
* Wako (Japan): 11 pg/ml — Sadece Japonya’da
* Maruha (Japan): 11 pg/ml

_

* Kitlerde kullanilan kromojenik substratlar farkl
* USA: Limulus polyphemus

* Japan: Tachypleus tridentatus



Beta Glukan Testi

Table 3 Performance of the commercially available [-glucan
assays for the diagnosis of IFD 1 hematological patients

Commercial kit %0 20 % Positive % Negative
Sensitivity  Specificity PV PV
Case—control studies®
Fungitell® 6478 71-92 72—-89 7377
Fungitec-G* 90-95 86100 59-81 96-97
Wako-Maruha NA NA NA NA
Cohort studies?
Fungitell® 64—-100 45-90 37-61 91-100
Fungitec-G' 63 76 19 96
Wako-Maruha® 50-55 89-98 56-67 87-96

Marchetti O, et al. Bone Marrow Transplant. 2012;47(6):846-54.



Beta Glukan Testi

* 4 calismada 2 ardisik BG sonucunun tanisal degeri arastiriimis;
* Duyarhlik: % 45-65

. Ozgiilliik: % 100

* Beta Glukan’in tanisal degeri invaziv kandidiyazis ve invaziv
aspergillozis icin benzer olarak bulunmus

* Marchetti O, et al. Bone Marrow Transplant. 2012.
* Ellis M, et al. ] Med Microbiol 2008.

 Kawazu M, et al. J Clin Microbiol 2004.
 (QOdabasi Z, et al. Clin Infect Dis 2004.

 Senn L, et al. Clin Infect Dis 2008.



Beta Glukan Testi

e Beta Glukan testi

* Invaziv fungal infeksiyon riski yiiksek olan hematolojik hastalarda

kullanimini 6nermek icin orta derecede kanitlar mevcut (BIl)
 AML
* indiiksiyon veya konsolidasyon kemoterapisi sonrasi uzamis nétropenisi olan
« Allojenik KiT
* BG test sonuclar klinik, mikrobiyolojik ve radyolojik bulgularla birlikte
degerlendirilmelidir

* Lamoth F, et al. Beta-glucan antigenemia for the diagnosis of invasive fungal
infections in patients with hematological malignancies: systematic review and
meta-analysis of cohort studies. Clin Infect Dis 2011.



Yalanci Pozitiflikler

e Kan transfizyonlari
e Kan Urunleri

* Immiunglobulinler ve albumin

* Hemodiyaliz / hemofiltrasyon

* Sellloz hemodiyaliz membranlari
e Bakteriyel infeksiyonlar

e Beta laktam antibiyotikler

e Cerrahi tamponlar, gazli bez

Lamoth F, et al. Clin Infect Dis 2011



Yalanci Negatiflikler

 Devam eden antifungal profilaksi veya tedavi

* BG testinin saptayamadigi mantarlar

* Zygomycetes ve cryptococcus

* |nvaziv olmayan veya semi-invaziv fungal infeksiyonlar

Lamoth F, et al. Clin Infect Dis 2011



Beta Glukan Testi

e Karageorgopoulos DE, et al. A meta-analysis. Clin Infect Dis. 2011
e Duyarllik % 60-95 (Kombine sonu¢: %77)
e Ozgllligu % 76-98 (Kombine sonuc: %85)
e NPV Cok Yuksek
e iki veya daha fazla ardisik serum 6rnegi pozitif ise 6zgiillugii %100, PPV %98-
100’e ¢itkmaktadir

e Fungal infeksiyonlarin klinik tanisindan ortalama 4-12 giin 6nce test
pozitiflesmektedir

e Candida, Aspergillus, Fusarium ve Trichosporon spp. gibi farkli etkenlere bagl
IFi’ler gdsterilebilmistir
Tespit edilemeyenler : Zygomycetes, Cryptococcus spp



Table 3. Sensitivity of (1— 3)-f3-0-Glucan (BDG) Testing to Detect Proven or Probahle Systemic Candida Infection in Comparison with
Invasive Aspergillosis As Reported in Different Studies

Systemic Candida Invasive aspergillosis,

Study Cutoff(pg/mL) infections, proportion (%) proportion (%)
Hachem et al 2009 [27] 80 (2 consecutive values) 13/21 (62) 14/21 (67)
Koo et al 2009 [28] 80 26/41 (63) 24/32 (75)
Obayashi et al 2008 [19] 30 3/3 (100) 28/28 (100)
Persat et al 2008 [31] 80 22/26 (85) 48/70 (69)
Senn et al 2008 [32] 7 (2 consecutive values) 10/17 (59) 9/15 (60)
Akamatsu et al 2007 [33] 40 7/14 (50) 5/5 (100)
Ostrosky-Zeichner et al 2005 [36] 80 83/107 (78) 8/10 (80)
Odabashi et al 2004 [20] 80 9/11 (82) 4/4 (100)
Mori et al 1997 [43] 1000 11/12 (92) 4/4 (100)
Mitsutake et al 1996 [44] 60 27/32 (84) 5/5 (100)
Miyazaki 5 [45] 10 11/11 (100) 3 0
Total from all studies® 222/295 (75) 162/197 (77)

° Total represents cumulative data

Karageorgopoulos DE, et al. A meta-analysis. Clin Infect Dis. 2011.



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

No. o BG-poste Proven or probable IF| Proven, probable, or possible IF|

serum samples Sensitivity. %~ Specificity, % PPV % NPV, %  Sensitivity, %  Specificity, % PPV, % NPV, %
| specimen 100 90 43 100 10 % 19 93
=) sequential specimens 69 % o7 97 38 99 8/ 8]
=3 sequential specimens 60 % 80 % 28 100 100 85

NOTE. EQORTC-MSG criteria are from [18].

Odabasi Z, et al. Beta-D-glucan as a diagnostic adjunct for invasive fungal infections: validation, cutoff development,
and performance in patients with acute myelogenous leukemia and myelodysplastic syndrome. Clin Infect Dis. 2004
Jul 15;39(2):199-205.



IFl Tanisinda BG Testi / Multicenter Degerlendirme

e 170 IFl negatif, 163 kanitlanmis / yiksek olasilikli IFI

* Her vakadan tek serum 6rnegi calisildi

Table 2. Distribution of types of invasive fungal infection (IFIl)
among subjects with proven or probable IFl, by pathogen.

Prowven |IFI FProbable |IFI

FPathogen (n = 142) (r» = 21)
Candida species 107 P B
Aspergiflus species 10 12
Fusariurm species 3
Nucor species 2
Rhizopus species 1
Cryptococcus species 12 A
Other 7 5

NOTE. Data are no. of cases. Proven or probable IFI was determined

according to European Organization for the Research and Treatment of Cancer/
Mycoses Study Group criteria.

Ostrosky-Zeichner Let al. Multicenter clinical evaluation of the (1-->3) beta-D-glucan assay as an aid to
diagnosis of fungal infections in humans. Clin Infect Dis. 2005 Sep 1;41(5):654-9.



Table 3. Performance of the (1—3)-8B-p-glucan (BG) assay for
detection of invasive fungal infection in 333 subjects.

Positive Negative

BG cutoff predictive predictive

value, paga/mL Sensitivity, 2% Specificity, 9% value, 9% value, 9
40 /7971 79.4 /8.7 /9.9
50 73.0 82.9 80.4 76.2
GO 69.9 S87.1 83.8 /5.1
80 c4.4 02.4 89.0 /3.0
100 62.6 4.7/ 91.9 /2.5
125 60.1 96.5 04 .2 771.6
150 57.1 9Q/.6 95.9 /0.3

NOTE. Proven or probable IFI was determined according to European

Organization for the Research and Treatment of Cancer/Mycoses Study Group
criteria.

Ostrosky-Zeichner Let al. Multicenter clinical evaluation of the (1-->3) beta-D-glucan assay as an aid to
diagnosis of fungal infections in humans. Clin Infect Dis. 2005 Sep 1;41(5):654-9.



IDSA Febril Nétropeni Kilavuzu - 2010

* Beta D glukan testi ile; Candida, Aspergillus, Pneumocystis, Fusarium
turleri dahil bircok mantarin (zygomicetes ve cryptokok tirleri haric )
viksek duyarhlik ve 6zglllukle tespit edilebildigini bildiren calismalar
mevcut. Ancak bunlar genellikle kticuk calismalardir.

e Kemoterapi alan AML veya MDS hastalarinda beta D glukan testinin
kandida, fusarium, trichosporon ve aspergillus turlerini iceren

kanitlanmis veya olasi fungal enfeksiyonlari %63-90 duyarlilik ve >%95
ozgullukle tespit ettigi gosterilmis.



IDSA Febril Nétropeni Kilavuzu - 2010

* Cogu hastada pozitif test sonucundan sonra IFl klinik belirtileri ortaya
cikmistir

* HSCT hastalarinda beta D glukan kullanimi ile ilgili veri sinirhdir ve ileri
calismalara ihtiyac vardir

* Hemodiyaliz, hemoliz, serum akiskanligi, hiperlipidemi, bilirubin
yuksekligi, immunglobulin ve albumin gibi kan trinleri kulanimi,
bakteriyemi, testin yorumlanmasinda karisikliga neden olabilir.



Invaziv kandidiyazis

* Mannan Ag
« Anti-mannan Ab

 Enolase

Arabinitol

« Marchetti O, et al. Bone Marrow Transplant. 2012.



Mannan / Anti-mannan

* Mannan kandida hiicre duvar yapisinin major komponentlerinden

* Hiicre duvar agirhiginin %7 si
* Mannan cutoff: 0,5 ng/ml

* Anti-mannan Ab: 10 arbitrary units/ml

« Marchetti O, et al. Bone Marrow Transplant. 2012.



Mannan / Anti-mannan

Table 4

Overall pooled values, with 95% CI, of sensitivity,

specificity and DOR of Mn, A-Mn and combined Mn/A-Mn testing

Sensitivity Specificity DOR
(95% CI) (95% CI) (95% CI)

Mn
A-Mn

0.58 (0.53-0.62) 0.93 (0.91-0.94)" 18.6 (12.5-27.7)"
0.59 (0.54-0.65)° 0.83 (0.79-0.87)° 12.1 (7-20.8)°

Mn and A-Mn 0.83 (0.79-0.87)> 0.86 (0.82-0.90)* 57.5 (27.1-122)"

« Marchetti O, et al. Bone Marrow Transplant. 2012.



Mannan / Anti-mannan

 Mannan ve Anti-mannan Ab testlerinin duyarliligi kandida tuiriine gore
de farkhlik gostermekte
 C. albicans > C. glabrata > C. Tropicalis

* Kan kultiiru pozitifliginden 6-7 giin once pozitif sonug¢ alinabilmekte
* ECIL-2012 oOnerisi

e Kombine kullanim onerilmekte
* Hepato-splenik kandidiyazis B llI
* invaziv candidiazis C I

Fujita S, et al. J Med Microbiol 2006; 55: 537-543.
Sendid B, et al. J Clin Microbiol 2003; 41: 4551—-4558.
Yera H, et al. Eur J Clin Microbiol Infect Dis 2001: 20: 864—870.



Kriptokok Ag

 Cryptococcus neoformans
C neoformans’in dort serotipi (A,B,C,D)

* Cryptococcus albidus

e Polisakkarit yapida kapsul antijenin aranmasi

 Tum serotipler icin kullanilabilir

* BOS, serum, BAL

» Kitler LA veya ELISA yontemleri ile calismaktadir



Kriptokok Ag

* Latex aglutinasyon ve EIA sonuclari >%90 uyumlu

* Dissemine kriptokokkozis
 Serum Ag testinin duyarlihgi: %87 6zgulluk: %93-100
e Kan kualttrtnun duyarliligi: %42
* HIV pozitiflerde testin duyarliligi: %95

* HIV negatif immunkompromize hastalarda duyarlilik: %77

* Calismalar genellikle solid organ transplanth hastalarda
 Hemato-onkolojik hastalarda ¢ok az calisma mevcut



Kriptokok Ag

* Kriptokok menenijiti
* BOS
* Duyarhhk: %97
« Ozgulluk: %93-100

* Pulmoner kriptokok infeksiyonu
* Duyarhlik: %62

e Latex aglutinasyon testi ile dusuk titrelerde yalanci pozitiflik EIA
yontemine gore daha fazla



TESEKKURLER...



