Fungal Infeksiyonlar

Tanida Hizli ve Duyarh Yontemler
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Fungal Tani Yontemlerinin Gelisimi

* Cryptogam’dan Patojene: Candida’nin Klinik Kimlik Kazanmasi
e 19. ylzyilin ortalarinda Candida, patojen bir mikroorganizma olarak degil, botanik siniflandirma icinde bir “cryptogam”

olarak kabul edilmistir.
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Figure 3. The first printed illustrations of Candida (Qidium) albicans:
the thrush fungus (champignon du muguet). Plate | from



Fungal Tani1 Yontemlerinin Gelisimi

e 1950 ’li yillar fungal infeksiyonlarin tanisinda kultir ve

biyokimyasal yontemlerin yikselisi.

e

Book Reviews

Table 5. 1952: Differentiation of C albicans from similar clinical isolates — results of Lodder and Kreger-van Rij [154]
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e 1960l yillarda klinik mikolojide hizli tani; C. albicans ve
digerleri.
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Figure 8. (2) Probably the earliest published photomicrograph of germ tube formation by Candida albicans (after incubation
for 2 h in serum at 37°C); from a 1960 paper of Taschdjian and her colleagues [264] in American Medical Association Journal
of Diseases of Children 99: 212. Copyright @ (1960) American Medical Association. All Rights Reserved. (b) Germ tubes
of Candida albicans; formed from individual yeast-like cells, incubated in bovine serum for 3 h at 37 °C. Photomicrograph
published by Mackenzie [158] in 1962. Photomicrographs of germ tubes of C. albicans had been included in Donald
Mackenzie's PhD thesis [157] in 1958



Fungal Tani1 Yontemlerinin Gelisimi

e 1970 li yillardan hizli tani arayislari artiyor.

Mycopathologia et Mycologia applicata, vol. 51, 2-3, pag. 143-146, 1973

RAPID DIAGNOSIS OF PULMONARY MYCOSIS
BY COUNTERELECTROPHORESIS

by
Juaw C. Garussio,, Jurio L, FRIDMAN., RICARDO NEGRONI
Laboratorio de Micologia. Hospital Santojanni and Centro de Mico-
logia. Facultad de Medicina. Buenos Aires. Argentina.
ABSTRACT

Detection of precipiting in sera from pulmonary mycoses by the counterimmu-
noelectrophoresis: technic is reported. This method is based on the application of
a constant current of high potencv on the Outcherlony technic with the result of
a greater concentration of the reagents in the precipitation area and a greater speed
of the reaction which can be read after one hour. We have registered positive re-
sults in all of 73 sera [rom patients mycologically proved of 5. A. blastomycosis,
coccidioidomycoses, histoplasmosis and aspergillosis. No cross reactions have been
observed, -
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* 1990 'l yillara kadar bir sonug yok.

LABORATORY MEDICINE » VOL. 17, NO. 10, OCTOBER 1986 !

Rapid Methods for the Diagnosis of

Fungal Infections

B. Laurel Eider, PhD, and Glenn D. Roberts, PhD

Commonly Available
Identification Systems

Rapid, accurate identification of fungal agents has become essential for  Many commercially available yeast

the laboratory, particularly in those serving the increasingly frequent com-
aromised patient. Rapid diagnosis can currently be achieved by using direct
fungal smears whenever appropriate, by taking advantage of new fungal

identification systems have been
available to the microbiologist for a

isolation systems, and by judicious selection of rapid identification tests for number of years. Most of these sys-
organism identification. In addition, knowledge of the fungi seen most fre- , . offer c-onv enience to the labora-

quently in each particular laboratory setting will allow the microbiologist to

intensify efforts at identification for those organisms that are deemed most tory by providing a panel of tests

important or that occur most commonly,
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(primarily carbohydrate assimila-
tions) that can be rapidly inoculated
at one time. However, the majority of
these systems continue to require 48
to 72 hours of incubation before a fi-
nal identification is available, remov-
ing them from the category of “rapid
tests.” Several companies, however,
have recently introduced identifica-
tion systems that can be read in four
to 24 hours, and may be useful as rapid
identification systems. These systems
have the advantage of identifying a
wider spectrum of organisms than the
individual tests previously discussed;



Tanida Geleneksel Yontemlerin Yeri ve Sinirlari

* Nakil hastalarinda fungal enfeksiyon stphesi olustugunda,

ilk basvurulan geleneksel tani yontemleri genellikle mikrobiyolojik kiltlr, biyokimyasal testler ve mikroskopik incelemedir.

invaziv kandidiyaziste otomatik kan Dissemine kandidiyazisi(%50’den) invaziv pulmoner aspergilloziste, ~Mukormikozda;
kiltirleri ne hizlidir ne de duyarli;  fazlasi, kan kiltiri hic pozitif balgam/BAL kilturleri hastalarin ~ etken dokuya yerlesir, fungemi

ve 272 saat olmadan 6limle sonucglanmaktadir (%30-50’9inde negatiftir yapmaz ve gec ekimde lGremez.
(otopsi verileri) (oTopst verileri) olgulangatif

Am J Med. 2023 Jun;136(6):514-517.  J Fungi (Basel). 2018 Feb 19;4(1):27  FUNGINOS. Mycoses. 2025 Nov;68 (11) J Family Med Prim Care. 2022 May;11(5)



Klinik Mikrobiyolojik Yeni Yontemler - Tanida Devrim

* Son zamanlarda;

klinik mikrobiyoloji laboratuvarlarinda sessiz bir devrim oluyor.

* Yeni ydontemler;

Klinik mikrobiyolojinin evrimi,

- daha hizli
klinik ihtiyaclara bir yanittir. y
HENRY D. ISENBERG - dahadogru
- daha duyarli
- daha etkili

- daha genis yelpazede tani
- daha kolay, otomatize

- direkt ornekten calisabilecek sistemler




Klinik Mikrobiyolojik Yeni Yontemler - Tanida Devrim

* Son 20 yilda; yeni molekuler tani platformlari, yeni nesil dizileme sistemleri, kitle spektrometreleri klinik mikrobiyoloji

laboratuvarlarinda yerini almistir.




Klinik Mikrobiyolojik Yeni Yontemler - Tanida Devrim

« Nobel Odiillii onlarca bulus ve hizla gelisen klinik mikrobiyolojik tani araclari.
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Klinik Mikrobiyolojik Yeni Yontemler - Tanida Devrim

* Klinik mikrobiyoloji farkli alanlarda yeniden tanimlaniyor

* Transplantasyon infeksiyonlari icin Gelisen Mikrobiyolojik Tani: Bir Paradigma Degisiminin Zirvesinde

marican Journs! of Transplantation 2008 8- 249-250 C 2N The Authors
YWiley Poviadicals inc. Sowrmal compilation © 2008 The American Sociery of
Traniplaniation and the American Socieny of Troniplant Surgeons
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Emerging Microbiology Diagnostics for Transplant
Infections: On the Cusp of a Paradigm Shift Bt

Gas based
1 Navi 1 ; 2 : i 1,3 diagnostics
Marwan M. Azar, MD, " David C. Gaston, MD, PhD," Camille N. Kotton, MD,” and Maricar F. Malinis, MD chromatography ) for
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FIGURE 1. Overview of emerging diagnostics for transplant infectious diseases. CSF, cerebrospinal fiud; Gl, gastrointestinal; PCR,
Abstract. In light of the heightened risk for infection associated with solid organ and hematopoietic stem cell transplanta- polymerase chain reaction.

tion, rapid and accurate microbiology diagnostics are essential to the practice of transplant clinicians, including infectious
diseases specialists. In the last decade, diagnostic microbiology has seen a shift toward culture-independent techniques .. .. .. . . i P
including single-target and multiplexed molecular testing, mass-spectrometry, and magnetic resonance-based methods

which have together greatly expanded the array of pathogens identified, increased processing speed and throughput, B u te kno | OJI k do n u S u m ) Invaz IV fu n ga | e n fe kS Iyo n I a rd a g
allowed for detection of resistance determinants, and ultimately improved the outcomes of infected transplant recipients.

More recently, a newer generation of diagnostics with immense potential has emerged, including multiplexed molecular 00 o . .
panels directly applicable to blood and blood culture specimens, next-generation metagenomics, and gas chromatography tanl sorununu ge rge kte N goze b | |d | MI ?
mass spectrometry. Though these methods have some recognized drawbacks, many have already demonstrated improved

sensitivity and a positive impact on clinical outcomes in transplant and immunocompromised patients.
(Transplantation 2020;104: 1358-1384). /




Kilavuzlar ne diyor?

* Gilncel kilavuzlar (EORTC/MSGERC, AST-IDCOP, ECMM/ISHAM/ASM) invaziv mantar tanisinda geleneksel yontemlerin

Ozellikle yuksek riskli SOT alicilarinda yetersiz kaldigini vurgulamaktadir.
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Biyobelirtecler Galaktomannan ve Beta-D-glukan Testleri

* Galaktomannan ve B-D-glukan, 1990’lardan itibaren gelistirilen invaziv mantar enfeksiyonlarinin tanisinda kulttr disi

biyobelirtecler olarak klinik kullanima girdi

* QOzellikle aspergilloz ve kandidiyaziste erken taniyi hizlandiran ancak hicbir zaman kiiltiir ve histopatolojinin yerini tamamen

alamayan testlerdir.

Test Hedef Duyarhlik Ozgiilluk Kér Nokta
Galaktomannan (GM) Aspergillus Serum %60-80, [STAARZE:{0ZC10 %85-95 Profilaksi/ ;z:z,\é}de valanc
B-D-glukan (BDG) Pan-fungal %7090 %75—-85 Cryptococcus, Mucorales

-
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Biyobelirtecler Galaktomannan ve Beta-D-glukan Testler

* Serolojik tani, CLIA tabanli otomatize sistemlerin

tek ornek calismaya olanak saglamasiyla, invaziv mantar enfeksiyonlarinda hiz, duyarlilik ve laboratuvar guvenilirligi

acisindan belirgin bir dontstim gecirmistir.




Biyobelirtecler Galaktomannan ve Beta-D-glukan Testler

* CLIA tabanlh GM ve BDG testleri,

SOT alicilarinda tek 6rnek calisma avantajiyla taniya ulasma siiresini kisaltarak klinik karar strecini hizlandirmaktadir.

G-

BABIRUS

ASPERGILLUS
GALACTOMANNAN Ag
VirClia® Monotest

SOT alicilarinda invaziv aspergilloz

tanisinda;

- serum oOrneklerinde %65-80
- BAL 6rneklerinde ise %80-90

duyarhlik

-

QUICK | SIMPLE | | ACCURATE

Invasive Fungal Infection

Results In 90mine | Random Access
Small Footprint | Test with Serum/ Plasma
Lal Reagent based Test Principle

SOT alicilarinda invaziv fungal
enfeksiyon tanisinda;
- %70-85 duyarlilik

- %75-90 dzgiillik

FUJIFILM
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FACIS-I

GM + BDG kombinasyonu, SOT alicilan gibi
yuksek riskli hasta gruplarinda, tanisal
duyarhligi yaklasik %10-20 oraninda
artirmaktadir.



Molekuler Tani Testleri ve Kutle Spektrometrisine Dayali Yontemler

e Molekuler tani testleri ve MALDI-TOF MS, 6zellikle SOT alicilarinda invaziv mantar enfeksiyonlarinda, kiltirden bagimsiz
veya kultir sonrasi hizli ve yiksek dogrulukta etken tanimlamasi saglayarak serolojik ve konvansiyonel yontemlere

alternatif olarak arastirilmaktadir

e Pozitif kan kulturinden direkt tespit yapan yontemler

e Pozitif kultir plagindan calisanlar

DI UL IS <= M (kiltirden bagimsiz) yontemler (kan, BAL, BOS vb.)

%50 48-72 saat

/

F’so BACTEC —v’

Direkt Klinik Ornekten Pozitif Kan Kiltirinden Pozitif Kalttr Plagmdan




Hibridizasyon Temelli Yontemler

* 1970’li yillardan itibaren gelistirilmeye baslandi, nikleik asit 6zgulligina taniya tasiyarak, kiltirden bagimsiz etken
saptamanin temelini olusturmustur.

MOLECULAR HY BRIDIZATION OF RADIOACTIVE DNA TO THE
DNA OF CYTOLOGICAL PREPARATIONS
By Mary Lov Parvug axp Josepn GG GaLn
KLINE BIOLOGY TOWER, YALE UNIVERSITY
Communicated by Norman H. Giles, August 13, 1565
Abstract—A method is presented for detecting the cellular location of specific
DXA fractions. The technique involves the hybridization of a radioactive test
DNA in solution to the stationary DNA of a eytological preparation, Sites of

DXNA binding are then detected by autoradiography. Experiments with DNA
of the toad Xenopus are deseribed,

Panfungal Prob

Hibridizasyon

Fia. 1-4.—Autoradiographs of nuclei from the ovary of the toad Xenopus after c%mlogiul
hybridization with radioactive Xenopus DNA which lacked the ribasomal cistrons. The DNA
of these squash preparations was donatured in #itu. The slide was then incubated with a solu-
tion of radiosctive test DN A from which the rDNA had been removed by separation on a CsCl
density gradient. The specific activity of the test DNA was 130,000 cpen /ug.  The alides were
stained with Giemsa,



Hibridizasyon Temelli Yontemler

* Yeast Traffic Light® PNA FISH®

Pozitif kan kulturlerinden Candida tirlerini dogrudan ve hizli tanimlamak icin tasarlanmis bir PNA-FISH (peptid niikleik asit

floresan in situ hibridizasyon) kitidir.

Yeast Traffic Light® PNA FISH®
Rapid Identification of Five
Candida Species Directly from
Positive Blood Cultures

Yeast Traffic Light PNA FISH provides rapid

C. albicans and/or C. parapsilosis, C. tropicalis and C.

blood cultures in just 90 minutes. The test enables
microbiology labs to report identification results 2-5 days’ sooner than with conventional
methods.

identification of up to five Candida species including

glabrata and/or C. krusei directly from yeast-positive

e

valuation of PNA-FISH Yeast Traffic Light for Rapid Identification
f Yeast Directly from Positive Blood Cultures and Assessment of
linical Impact

R. H. Stone, R. L. Gorton, K. Barker, P. Ramnarain, C. C. Kibbler

1e PNA-FISH Yeast Traffic Light assay was performed on 54 clinical isolates of yeasts inoculated into blood culture bottles. The
say showed high sensitivity (Candida albicans/C. parapsilosis, 100%; C. glabrata/C. Krusei, 92.3%; C. tropicalis, 100%) and
ecificity (C. albicans/C. parapsilosis, 100%; C. glabrata/C. krusei, 94.8%; C. tropicalis, 100%). Case note review estimated a
ange in therapy in 29% of cases had the PNA-FISH result been available to the clinician.

FDA onayli

hedefledigi Candida turlerini %96 dogrulukla tanimladig

gosterilmistir.



Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC; pozitif kan kulturu siselerden hizl tanimlama icin FISH ve fenotipik duyarhlik icin zaman

atlamali mikroskop kullanan bir sistemdir.

€ Products

Accelerate Pheno® system

sabitienmesi | POLYMICROBIAL

GAPABILITY

elektrokinetik
yogunlastirma

FISH basamaklari

AST REPORT IN UNDER 7 HOURS

Faster results for better care

Sinirli Kapasite
C. albicans

duyarhlik %100, 6zgullik %99.3

C. glabrata
duyarlihk %80, 6zgullik %97.9



Amplifikasyon temelli sistemler

* Polimeraz zincir reaksiyonu (PCR) tabanli testler,

Tek bir cinse/tire 6zgli PCR ( Aspergillus fumigatus PCR, Candida tiirleri paneli PCR), Pan-fungal PCR

The Nobel Prize in Chemistry 1993 Detection of Pneumocystis carinii with DNA
The Royal Swedish Academy OESr]cgﬁnr};tews;wardsthis year's Nobel Prize in . amp] ificati Dn
tanisal molekdiler

Mikrobiyoloji 4 k wakerELD F.J.PIXLEY S.BANERI K. SINCLAIR

R.F.MILLER E.R. MOxON ]. M. HOPKIN
Lanos - 12 “ 6 8 W 12 14 % 8 20
Oligonucleotide primers and probes ware used in
the polymeraseé chain reaction to amplify
Preumacystis carimii specific DNA sequences
from alveolar lavage samples from 47 diagnostic

bronchoscopies. Mo P caringg DNA was found in
lavage from 10 immunocompetent patients; only

fow levels were found in 3 of 13 samples from

immunasupprassed individuals without P caring

pneumania (PCP), and the highest levels, readily

demonstrated by simple ethidium bromide

staining, were found in all of 16 samples from

immunosuppressed patients with PCP confirmed

Kary B. Mullis by means of standard silver staining and in 4 from

i ] patients with clinical PCP but negative silver

USA, for his invention of the staining. DNA amplification provides a highly

polymerase chain reaction (PCR) sensitive  and  specific technique for the

method identification of P carfndf that should ba valuabla in

epidemiclogical studies on this parasitic infection
and in diagnosis.

Lancet 1530; 336: 451-53.



Amplifikasyon temelli sistemler

* Aspergillus PCR;

iki ardisik pozitif kan Aspergillus PCR sonucunun invaziv aspergillozis icin

ozgulliglinin %85-95, duyarliligin ise %70-80 araliginda degistigi gdsterilmistir.

900 eiusioe

.-

| |S H AM “ET Fungal PCR Initiative

. L]
S GG G PO LPCIE IS Mission Statement

The EAPCRI changed its name to the Fungal PCR initiative to allow it to start evaluating and standardize PCR
testing of Candida, Pneumocystis, Mucorales species and fungal infection specifically within tissue, while
also progressing on the existing work of the Aspergilius group. The overall structure of each specific PCR
working group remains a partnership between clinical and laboratory working parties, each supported by the
statistical working party, with the overall direction still maintained by the steering committee. It is hoped that
Working Group will succeed in its aims and ambitions.

e FPCRISymposium ,The role of PCR for the laboratory diagnosis of invasive fungal diseases” at ISHAM
2025 Iguacu Falls-Brazil May 20-24, 2025 (with the active participation of the FPCRI members L. White,
A. Alanio, L. Millon, R. Gorton).

= FPCRISession at TIMM 2025 Bilbao, Spain 19 - 22 September 2025.



Amplifikasyon temelli sistemler

o IR PCR tabanli testler,
standardize oldukca, EORTC tani kriterlerine “mikolojik delil” olarak dahil edilmeye baslanmistir.

e 2020 EORTC-MSGERC glincellemesinde Aspergillus PCR testleri uygun standardizasyonla yapilmissa probable tani

kategorisinde kullanilabilecegi belirtilmistir

Table 2. Probable Invasive Pulmonary Mold Diseases

* Kan/serum/plazmada ardisik >2 PCR pozitifligi

CSF: 21.0
Aspergillus PCR e Ayni BAl'da >2 tekrar 6rnegin PCR pouzitifligi
Any 1 of the following:
Plasma, serum, or whole blood 2 or more consecutive PCR tests positive e Kan + BAL kombinasyonunda en az birer PCR pozitifligi

BAL fluid 2 or more duplicate PCR tests positive

At least 1 PCR test positive in plasma, serum, or whole blood and 1 PCR
test positive in BAL fluid

Aspergilfus species recovered by culture from sputum, BAL, bronchial brush,
or aspirate




Amplifikasyon temelli sistemler

o DI ERPERNCandida PCR; literattr derlemelerde ve meta analizlerde

duyarliik 59-100% arasi, 6zgullik 92-96% bandinda gibi genis araliklar veriyor

e Standardizasyon eksikligi ve klinik performans verisinin heterojenligi yuziinden kilavuzlar net dneri tretmekte zorlaniyor.

Jousnar oF Cunicat MICROBIOLOGY, Feb. 2011, p. 665-670 Vol, 49, No, 2

0095-1137A 051200 doi 10,11 28TCM.01602-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved

_ . ‘ o ' SOT alicilarinda Candida PCR “tek bagina tani koydurucu test”
PCR Diagnosis of Invasive Candidiasis: Systematic
Review and Meta-Analysis’t olmaktan cok;
Tomer Avni.'* Leonard Leibovici,! and Mical Paul®

Medicine E' and Unit of Infectious Diseases,” Rabin Medical Center, Beilinson Hospital and Sackler Faculty of
Medicine, Tel-Aviv University, Tel Aviv, Israel

* yuksek risk + klinik sGphe olan hastada kilttre ek

Received 9 August 2000/Retumed for modification 15 September 2010/Accepted 17 November 2010 °m Um ku nse b |y0 bel | rte(}'er'e b i rl ikte

M Kilavuzlarin temkinli kalmasinin sebebi de bu heterojenlik}
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Amplifikasyon temelli sistemler

e T2Candida® Biosystem, direkt kandan tani saglayan, ornek hazirlama—amplifikasyon—okuma adimlarini tek platformda
* invaziv kandidemi tanisi FDA 2016 / dogrudan kandan Candida tlirlerini 3-5 saatte saptayan ilk FDA-onayli panel 2024

e Kan kualtur sistemlerinde 3 kat daha duyarli ve en az 2 gtin daha hizl.

Direkt kandan
5

C. albicans/tropicalis,

] T2CANDIDA
1 & . O04% SPECFICITY . B
T2Dx B TaBosystems | L SNV Y C. Parapsilosis
T2CANDIDA SPE g
T2Candida
3t 5 HRS moop cwTure  120-129 HRS
DAY O DAY DAY 2 DAY 3 DAY 4 DAY 5
T2Candids - T2Candida - T2Candida leatuced as
91,1°% Sensitivity 96.4% Sensitivity sensitive @d soeclic
95.4% Spocioly 99.4% Specificty GAPNOSSC 31 107 iNvasive
LoD 1-3 CFUmL -3 candidasia
Clinical G ™ NEW ENGLAND T2Cancsda projected
Infectious S JOURNAL  MEDICINE 1o reduce deaths 6% and 1o
Diseases save each site §5 MYy
asm
% IDWeek " ECCMID 6P mictobe
T2Candida ~ Customers TaCandada — Castonmes frosent T2Sepsis Sokstion: -
presant Cost Savings, antdungsl savings, improved Costomers prosant
LOS savings, and Gare, and prefuminacy study on slewardship benedts of
decroased tme predctng patient outtomes Y2Candida snd eardy
opprogmate antiungat T28actena - Early 0xparience AApanence with
theragy with performance evaluations in T2Bactorss FLO
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Amplifikasyon temelli sistemler

T2 Candida Panel- magnetic resonance
1 yil takip, 5100 hastada tani, yaklasik 6 milyon dolar daha az harcama
Future
RESEARCH ARTICLE QEERCEIOE Oy « 1yillik decision-tree (karar agaci) modeli

For reprint orders, please contact: reprints@futuremedicine. com
" ’ ; * Hipotetik bir hastane senaryosu (yillik 5100 yiksek riskli hasta)
The economic impact of rapid Candida
species identification by T2Candida
among high-risk patients

* Literatirden alinmis verilerle simulasyon

Sara Pinar Bilir*!, Cheryl P Ferrufino', Michael A Pfaller?* & Julie Munakata! T2Candida kullaniminin kandidemiye baéh mortaliteyi

%60 oraninda azaltabilecegi ongorulmuistir

ABSTRACT Introduction: This study estimates the cost—effectiveness and hospital
budget impact of rapid candidemia identification using T2Candida, a novel diagnostic
panel with same-day species-specific results. Materlals & Methods: A 1-year decision-
tree model estimates hospital costs {2013 USS$) and effects (candidemia-related deaths) for
faster diagnostics versus blood culture (BC), accounting for disease prevalence, distribution
of Candida species, test characteristics (sensitivity/specificity/time to result), antifungal
medication and differential length-of-stay and mortality by appropriate treatment timing.
Results: The model estimates a hospital with 5100 annual high-risk patients could possibly
save 55,858,448 with T2Candida versus BC, a 47.6% decrease in candidemia diagnosis
and treatment budget (51149/patient tested), while averting 60.6% of candidemia-related
maortality. Conclusion: Hospitals may observe lower candidemia-related inpatient costs and
mortality with rapid Candida diagnosis.
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e T2 Candida Panel

e T2Candida Panelinin Klinik Kullanimi: 2000’den Fazla Olgunun Ger¢cek Hayat Analizi

Mycoputhologia (2025) [9W:T1
hicipese o org! 1.1 0075 | 104602 3-D09T49-x

ORIGINAL ARTICLE m

Bl

Clinical Utility of the T2Candida Panel: A Real-World
Analysis of More Than 2000 Cases

Felix Liitsch - Lukas Bouvier-Azula - Wolfgang Barousch « Iris Camp -
Peter Starzengruber = Athanasios Makristathis - Birgit Willinger©

* 42 BC(+) kandidemi olgusunun 16’si T2Candida(—) - duyarlilik = %62
* T2Candida pozitif 80 olgunun 64’0 kan kultirl negatif
* T2 pozitif / Kan kiltiirt negatif olan 64 olgunun klinik dagilimi

- Kesin kandidemi: 28

- Olasi kandidemi: 11

- Stpheli kandidemi: 15

- Kandidemi ile uyumsuz: 10

Table 2 Diagnostic performance of the T2Candida panel with
the single closest pair of blood cultures +1 day as reference

Combined species Single pair of blood culture

;P:J.ﬂilivc : ; Nf:gmiw:: Total
T2 (all episodes) : I : I
Positive 116 : Cea D | 80
Negative/invalid o | : 1728 | 1738
Total l 1792 11818
Sensitivity 0.6295% ClLO.41-080)
Specificity 0.96 (95% C10.95-0.97)
PRV _ _ _ __ 0.20 (95% €10.12-0.30)
NeV_ Q99 Ds% €10.99-1.00)
Agreement 0.96 (95% CI 0.95-0.97)

Zaman Kazanci:

T2 :3.9 saat

Kan kdltura: 22.7-42.0 saat
28-glin sagkalim:

T2(+) grubu %68

Sadece BC(+) grubu %65
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e T2Candida®, solid organ transplant alicilarinda sinirli sayida ¢alisma ve kongre bildirilerinde degerlendirilmis.

« Ozellikle hizli negatif sonuclariyla antifungal stewardship amaciyla kullanilmistir

Yayin Tasarim / merkez Populasyon N Ana bulgu (slaytlhk)
McCarty ve ark., ATC 2018 Retrospektif gbozlem SOT
y N P 8 " (bébrek/karaciger/akcig 66 T2 testi
(C344) tek merkez
er/kalp)

Hussain ve ark., OFID 2018 Retrospektif, cok Transplant (Tx) vs non-Tx

1272 (Tx=110
(IDWeek/Poster) hastaneli sistem (Tx.alt k|r|.I|m| (Tx )
verilmemis)
Chaudhry ve ark., OFID 2019 Retrospektif; Tx vs non-Tx (T2-/BC- 472 (Tx=93)
(Poster 247) stewardship odakli kohortu) -

Falces-Romero ve ark., 2018 Vaka raporu Pediatrik muIt|V|s.ceraI. 1
transplant + kandidemi

Karaciger transplant;
Fortun ve ark., 2018 Vaka raporu kanfj|Qem| leadan 1
derin invaziv

kandidiyazis stphesi
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e Sendromik ve Panel Testler, PCR temelli tani sistemlerinin geldigi en son nokta

1990 1995 1996 2001
Air Thermocycler RapidCycler LightCycler Indy

GRAM-NEGATIVE
BACTERIA GRAM-POSITIVE BACTERIA

AZOptobOCY CAROMORbCUS

Beumanny complex Candids sorin Entarocoacus faecaks
Eyctoovdos frogeas Candicy Glatradd Enporacocius faeoum
Lrtwobachernins Candats Aruner Listens monocytopenes
v Erdarnsocior CONCHe Canddetn parizasons Suphococcys 1op
Rrene Canada yopieols + SractAscostus surela
. oo !
Eachivichie <ol Crypdocoseus G molonmens’C. » Staphydococcus epkbmists
pats)
L 4 A DO o
e e + SIOAMAOCOCLLT AUUts
* Kubanls axptocs
SYRpICeCUE $0
* KON Droumcnk
group * Rrepfococous agvachso
o Profevs spo » STepisoctus SASUTRYASO

« Salmoneta sopn
SIePIoCOCuS DyOpenos

* Sovpda maTRSCANS

Hsernopsiun nfuansse
N0 mennglivhs
Pravdomonss senupinces

Sanctrophomonas maiicoiohs

2004 2005 2007 2008
RAZOR LightScanner RAPID LT RAZOR EX

RESISTANCE GENES

Carbsceramasny
e

~— Plungers
L

Control 557 Sample

e o inlet Port 3 Inlet Port
N
W

Codaln Reustandy

ment

ESBL

CTX-Mm

Neatticin Restsbancy
IeCAT

macAC and MRE) (MRSAY
Yoocorpyen Bogstoncs
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* Sendromik testler / cihazlar; ayni anda birden ¢ok hedefin tespit edildigi genellikle PCR temelli tam otomatize sistemlerdir.

PCR temelli taniicin gereken tim adimlar tek cihazda, ek midahale gerektirmez

Ornek
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* Sendromik Tani Testleri — Ll NS RENE

* Panel testler teknik olarak coklu hedef iceren multipleks PCR testlerdir

L]
b I % e kS e I I Nm Products v Disssses Corpornte v lewestor Relations v News TR Q

Respiratory Tract
Infections

Tuberculosis

Multiplex Panel

Sexuatly Transmitted
Infections

Central Nervous System
Infections

s \g“%

"

Gastrointestinal Tract

e Gynecology
Infections Sepsis Pane!

Candida

Rospiratory Pathogens Panel
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e Sendromik Tani Testleri — Multipleks Panel Testler

Mantar hedefi :
Platform Hangi mantarlar?
olanlar

Klinik 6rnek / kullanim

BCID2: C. albicans, C. glabrata, C. krusei, C. parapsilosis, C. tropicalis,
C. auris + Cryptococcus neoformans/gattii
nME: Cryptococcus neoformans/gattii

BCID2 ve ME

BioFire FilmArra
orire y (Meningitis/Encephalitis)

Meningitis/Encephalitis  Cryptococcus neoformans/gattii

|Astat-D
Q X (ME) Panel (ikisini ayirmadan raporlar)
BCID-EP C. albicans, C. auris, C. glabrata, C. tropicalis, C. parapsilosis,
ePlex (GenMark ) C. dubliniensis, C. kefyr, C. lusitaniae,

(Fungal Pathogen) Panel Cryptococcus neoformans/gattii, Fusarium ve Rhodotorula

BCID2: Pozitif kan kilturl sisesi
(Gram/klinikle birlikte yorum)
\nME: BOS

BOS

Pozitif kan kiltlra sisesi
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e Sendromik Tani Testleri — Multipleks Panel Testler

kandan erken ve hedefe yonelik tedaviye olanak saglar.

.*'. F Journal of

Fungi

3

{

Communication

Diagnostic Performance of a Novel Multiplex PCR
Assay for Candidemia among ICU Patients

Stefan Fuchs, Cornelia Lass-Flirl' ' and Wilfried Posch *

Institute of Hygiene and Medical Microbiology, Medical University of Innsbruck, 6020 Innsbruck, Austria
* Correspondence: wilfried. posch@i-med.ac.at; Tel.: +43-512-9003-70706; Fax: +43-5129-003-737(10)

Yuksek riskli hasta gruplarinda (ICU, immiinsiiprese) erken
tani avantaji:

Fungiplex Candida PCR (Bruker) , invaziv fungal enfeksiyonlarda kultirin geciktigi veya negatif kaldigi durumlarda direkt

Workflow of candidemia diagnosis

Whole Blood EDTA Blood

) 4 | 4
Bloodculture Preparation DNA Extraction
ad

aerobic BC anaerobic BC

v | U

+ Subcultivation for
identification with MALDI-TOF

[

Duyarhlik: %100 - 8 gercek kandidemi olgusu = PCR 8/8 pozitif

Ozgiillik: %94 - 50 kiltir-negatif drnek = PCR 3 tanesinde pozitif
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e Sendromik Tani Testleri — Multipleks Panel Testler
* Fungiplex Candida PCR (Bruker) , invaziv fungal enfeksiyonlarda kultirtn geciktigi veya negatif kaldigi durumlarda direkt

kandan erken ve hedefe yonelik tedaviye olanak saglar.

1 :, Journal of

Ungi ‘MDP1|
Fungi ~
Article -
Performance of Multiplex PCR and 3-1,3-D-Glucan Testing for w3
the Diagnosis of Candidemia : [
S i ¥
3
Ozlem Koc !, Harald H. Kessler 2, Martin Hoenigl *, Johannes Wagener %37, Sebastian Suerbaum !, E - : ;
Siiren Schubert '-* and Karl Dichtl ' w35 2 o
i i, 8
Q i 1 =100 @
t 1 8 i E‘
Kan kaltlrd pozitif 103 Kandidemi olgusunun serum 2 40- i -
g : 2 =
.o . . (v . . (T L]
drneklerini degerlendirdi. —+ & o
454 = = = = - - il &
0 t i
PCR Duyarhlik: 33 % :
——— S A E—— —
504 1
~ e .e L] | L L]
PCR OZgU”Uk : 93 % cand nc  cand  nc
PCR EDG
BDG Duya rlilik: 58 % Figure 1. Plot of analytical measuring results of sera of candidemina patients (cand; full circles) and
negative controls (ne; emply eireles). The dotted line indicates the cut-off of both assays. For samples,
~ 1L . 0 which were tested positive in more than one PCR, only one result was considered for this graph, BDG
B DG Ozgu ” u k : 89 A) comcentrations below the limit of detection and negative PCR results are plotted (not to scale) in the

grey shaded area,
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* Dijital PCR; Sayilamayani say, 6lctilenemeyeni 6lg, 6lctilemez olani dl¢ulebilir yap. Galileo Galilei

Plate temelli sistemler / dPCR  pamlacik temelli sistemler / ddPCR

2 ‘ Quaniclife
S

! DROPLET DIGITAL PCR

| MRS

THE NEXT PCRAEVOLUTION |

0,

90 A0
e 1,0
17 0gOg O ‘

EvaGreen , ‘ . FAM, HEX ,VIC
| Qrt0

M LU W a8a8080 10 1

b g g0
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Dijital PCR;

RainSure

8 C 1HENTIFIE

Sepsis pathogenic

microorganism detection

21 pathogenic bacteria and fungi in 4 hours
from 2 mL whole blood sample without
blood culture

15 hours faster than culture+RT-PCR

Sepsis Pathogenic Microorganism
Detection Kit (Digital PCR)

- LoD 3-5 copies/ul

* Lab on a chip; no sample transfer, no cross contamiantion
« Highly automated; prevents laboratory-acquired infection
« Sample in results out in less than 5 hours

Bacteroides fragilis
Staphylococcus epidermidis
Enterococcus faecium
Streptococcus pneurnonios
Acinetobocter bourmannii
Entercbacter cloacaoe
Enterococcus foecalls
Staphylococcus aureus
Klebsialla preumonicas
Fseudomonas gearuginosa
Ezcharichia coli
Staphylococcus capitis
Stenotrophomonas maoltophilio
Candida tropicalis

Candida krusei
Cryptococcus neoformans
Serratia marescens
Candida parapsilosis
Candida glabrata
Haoemophilus influenzoe
Caondida albicans
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Dijital PCR;

* invaziv pulmoner aspergilloz (IPA) stiphesiyle izlenen 158 hastada, BALF ve plazma 6rneklerinden

twiea Chimica Acta 568 (2025) 120153
Contents lsts available ab Sciepeelioe

Clinica Chimica Acta

ELSEVIER journal hamepage: wern.olsovior.com/iocata/cea

Clinical evaluation of droplet digital PCR in suspected invasive
pulmonary aspergillosis

Yang Liu"', Qiuping Tang ', Sishi Tang "', Hengjian Huang *, Lanxi Kou", ¥i Zhou",

Hongxia Ruan”, Yu Yuan ', Chao He ™ |, Binwu Ying

* Degarumenr of Laboraiory Madirine, Wes Ching Fogpunl, Sl Dindvernty, Chengi, Siohsan 610041, PR Chima
" Wesr Ching Preciomn Medivine industeinl Technalogy Insiute, Wor Ching Hogeiss!, Sichuss Loy, Chenpdi, Sichon 610041, PR Clang

BALF

e Duyarhlik: %73.1

e Putative IPA’da duyarhlik: %88.2
Plazma

e Duyarlilik: %23.6

* Putative IPA'da duyarlilik: %37.5

Tanisal performans, EORTC/MSG kriterlerine gore siniflandiriimis IPA ve non-IPA olgularinda karsilastiriimistir.

'inVaswe pulmonary aspergnllosns

PATIENTS ﬁ, i] MEDICAL DATA

& 5
m Putative IPA Probable IPA ot

AA___H__M | N - L )
ot o Clincal signs Imagin Laboratory
PossiblePA  NondPA /L & [ « 9 aging test

V7P
: ‘,/ AL
SAMPLE TYPE #J‘ Y W &~ f‘ddPCR ASSAYS / PERFORMANCES
&‘Q < _y’f"'” “}\‘1 Overall sensitivity: 50.8%;
Overall ificity: 94.4%;
‘@ EJ e on % Suspected IPA . Sensitivity for IPA group in BALF:
73.1%;
BALF Plasma  Cell-free DNA : el
FA
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Dizi Analizi Temelli Sistemler

* Yeni Nesil Dizileme Sistemleri

* Son yillarda yeni nesil dizileme teknolojileri, enfeksiyon etkenlerinin kulttr bagimsiz tespiti icin umut vadeden araclar

olarak 6ne ¢itkmistir.

* Solid organ nakli yapilan hastalarda; - metagenomik NGS (mNGS), - hedefe yonelik (targeted) NGS, - mcfDNA NGS

Kan BAL BOS
(Plazma) Sivisi

cfDNA, RNA
Ekstraksiyon Indirgenmemis NGS Dizileme Biyoinformatik Analiz Fungal Patojen Tespiti
BTN TR o (insan, bakteri, virlis, mantar ® Taxonomik klasifikasyon ® Tur duzeyinde tani
DNAve RNA) == . ® Fungal INKDNA : :
‘ —rc ) = - Aspergillus fumigatus
,—=—$ QM‘. 1:23 © ContlgS.... y /‘)!)/-".I \;{ﬁo(J Candida albicans
e Genom alizi < o s Cryptococcus neoformans

Fusarium spp.

Pneumocystis jirovecii
etc.



Dizi Analizi Temelli Sistemler

* Yeni Nesil Dizileme Sistemleri;
* Karius kandan htcre disi mikrobiyal DNA’yi metagenomik NGS ile analiz ederek kultirden bagimsiz patojen tanisi saglayan

bir testtir.

Cell-free DNA in plasma:

\\
T

)
2
3. %
E
>

— microbial
cell-free

&




Dizi Analizi Temelli Sistemler

Yeni Nesil Dizileme Sistemleri

Kilavuzlar invaziv mantar tanisinda NGS’e kapiyi acti;

mcfDNA-NGS 6zellikle non-Aspergillus kiflerde bu boslugu doldurabilecek potansiyele sahip.

Clinical Infectious Diseases v
& Ay
MAJOR ARTICLE Qx“[DSI\ hivma

Lofectives Dmeasers Sacurty of Ameries B MeGOne 353000008

Liquid Biopsy for Invasive Mold Infections in
Hematopoietic Cell Transplant Recipients With
Pneumonia Through Next-Generation Sequencing of
Microbial Cell-Free DNA in Plasma

Joshua A Hill,'"" Sudeb C. Datai,'* David K. Hong." Asim A. Ahmed.’ Carine Ho,’ Desiree Hollemon.” Lily Blaiz' Joyce Maalout,' Jacob Keane-Candib,”
Torry Stevans-Ayers,’ Michael Boeckh,™ Timothy A, Blauwkamp,’ and Cynthia E, Fisher’

Plazmadan mikrobiyal hiicresiz DNA dizileme (mcfDNA-Seq)
* Kandan, invaziv islem olmadan

* >400 mantar tirinu kapsayan genis panel

* Tir dizeyinde tanimlama

Composite non-invasive diagnostic yield for P/P pulmonary IMI

by serum GMI and mcfDNA-Seq

/' mefD NA-Seq +

23

cfDNA-seq and serum GMI negative

Combined 84% sensitivity



Kutle Spektrometrik Yontemler MALDI — TOF

* 1943 Alfred Nier; kiitle spektrometresi alaninda dncuydu.
 Kendi tasarimi olan bir kiitle spektrometresini kullanarak uranyum?3> ve uranyum?32 farkini gésterdi.

* Oppenheimer’in istegi Gzerine uranyum?3> Uretti.




Kutle Spektrometrik Yontemler

* MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

MIEE,
kb L LT Resuttspectrum)
Detection
v A
($ N+ (4]
e ®n
. 0 0 Separation: TOF
Flight tube ” o (no electric field)

Laser %)
Acceleration
(electrostatic field)

& Matrix-assisted

laser desorption
Crystallised matrix ionization
with analytes (MALDI)




Kutle Spektrometrik Yontemler

* MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

Etkenlerin dagilimi; 01.01.2015-29.11.2016

m apprt
e it

VTR .
. L ‘}m.}_
Lol
auris

Fibed Undur: Antimicroblal Stewardsbip, Fungal infecticn. Disgrostics

c test for Candida

Chria [hadl | Nows Reporter | CIDRAF News | Apr 23, 2018 famwe W Tweet 0 Linkedin &5 Emall ™ Print & POF

The U5 Food and Drug Administration (FDA) has
authorized the first rapid test to identifv the emerging
multidrug-resistant fungal pathogen Candida auris,

Om Apr 20 the FDA announced that it was permitting
the Bruker MALDI Biotyper CA System to be
marketed for the identification of C auris, which first
appeared in the United States in 2016 and to date has
been detected in 287 US patients, with 257 cases
confirmed, according to the Centers for Disease

Control and Prevention (CDC).

The yeast p e e e a
patients, i : i |
difficult t¢ = se.000 '
A e fon il 1
Results . ... i 1‘
The test, :

desorptio iﬁ.m’ t e !

protein fit S Dl el i | i -
reference E i |

TOF can | : !

25,000
usually tal g |
- 20,000«
15,00

10,0001 B ! ’
i

5,000

2,000 2,00 4000 5000

&,0m 7000 8000 90m  maw a0 1200
Mass m,z (0a)



Kutle Spektrometrik Yontemler

 Dogrudan Ornekten MALDI-TOF ile Tani: Kan Kiltirii, BAL Sivisi ve Doku Ornekleri

* MALDI-TOFun gelismis uygulamalari sayesinde, pozitif kan kiltlru sisesinden dogrudan tir tanimlamasi yapmak mimkin
hale gelmistir.

Mycopathologia (2025) 190:78
hitps:idol.org/10. 100751 1046-025-00987-x

ORIGINAL ARTICLE

Direct Identification of Yeasts from Blood Cultures 150
and Body Fluids Using MALDI-TOF MS with Concurrent
Antifungal Susceptibility Testing

No of isolates
38
1

Arpita Khamrai - Snigdha Reddy - Saikat Paul - Ankita Saroya - Shristi Verma - Diksha Bhangot -

Shivaprakash M. Rudramurthy - Harsimran Kauor - Neelam Taneja - Anup K. Ghosh' ™ 50

© P P e P o 9" &> &£ &
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Fungal Infeksiyonlarin Yonetimi




Dr. Raymond Bartlett,1974
"teknik olarak uygulanabilir olanla klinik olarak onemli

olan dikkatli bir sekilde buttnlegtirilmedir"

"yapabiliyor olman mutlaka yapman gerektigi anlamina gelmez"
atasozunu mikrobiyoloji laboratuvarina uyarlayan blylk bir

ongoruye sahipti.

Medical microbiology:

Quality, cost and clinical relevance
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