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\ Konu Bagliklari

*Giris

*Hizli Etken Tanimlama Yontemleri
*Mikroskobik Tani
*Kromojenik agarlar
*Otomatize sistemler
*Flowsitometri
*Maldi-Tof MS
Molekuler Yontemler

sEnfeksiyon Hastaliklarinda Kullanimi

"“Zh Etken Tanimlama Yontemlerinin Gelecegi




Konvansiyonel
mikrobiyolojik
yontemler

e Sonug suresi uzun

e Sadece kulturde uretilebilen
mikroorganizmalara
uygulanabilir

Hizli mikrobiyolojik
yontemler

e mikroorganizmalarin izole
edilmesini,

e kilturde Gremesini

e tanimlanma hizini veya

e Tani verimliligini arttiran teknik
veya islemleri igerir.

Enfeksiyon hastalikli bir bireyin tanimlanmasindan
Diinya ¢apinda bir pandeminin yonetimine kadar

25.04.17 v . .
Hizli ve dogru tani ¢ok onemli!



Hizli Sonuclar.... é@

* Hastanin uygun tedavisinin hizli baslanmasini
* Antimikrobiyal direncin engellenmesini
e Salginlarin hizli tani ve midahalesini saglar

Klinik 6rneklerden 20-120
dk arasinda kalitatif ya da
kantitatif sonuclarin
verilmesini kapsar.

4 gun yerine 18 saatte

6 hafta yerine bir haftada
sonug veren testler de bu
kapsamda




Hizli Etken Tanimlama Testlerinden
Beklenenler?

e Hasta yonetimine faydali olmal »,
e Yiksek 6zgullik ve d hilik 2 —~

lf( zgullik ve duyarlil “@ D
e Yuksek NPD ve PPD A
e Tekrarlanabilir sonuglar L2
e Uygun fiyat

25.04.17



Hizli Etken Tanimlama Yontemleri

Hizli
Mikroskobik
Tani

25.04.17
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Ureme ve
Biyokimyasal
Ozellikleri
Degerlendiren
Manuel ve
Otomatize
Sistemler

Molekuler
Yontemler

Kromojenik
agarlar

Proteomik
Teknolojileri
(Maldi-Tof
MS)

Flowsitometri

antikor
prensibiyle
calisan testler




Hizli Mikroskobik Tani

e Mikobakteriler,
Nocardia,
Microsporidia

e Trichomonas vaginalis
, e Giardia lamblia
Direkt : .
Mikroskobi I Entamoeba histolytica

e Bir cok cestod ve
nematod parazit

Cini e Cryptococcus spp.
Mirekkebi turleri (BOS)

e Streptococcus
pneumoniae (balgam),

e Neisseria gonorrhoae
(Uretral akinti)

e Bakteriyel vaginosis
(Clue cell)

Gram boyasi

e Leishmania spp.
e Plasmodium spp.

25.04.17



MRSA

VRE

ESBL, KPC

S. agalactiae

Salmonella spp.

Candida spp.

Uriner patojenler

. 7

25.04.17



KROMOJENIK AGARLAR

FAYDALARI
Hizli saptama
Yiiksek Duyarhlik
is glicti tasarrufu
Molekdler testlere kiyasla disik maliyet
Genis Uygulama Alani

(Bakteri, Maya, Direnc belirtecleri, Halk Saghgi Taramalari)

SORUNLARI

Maliyet
Yardimci ya da ileri testlere ihtiyac
Kisith raf omri

Bazilari ortam isigina duyarli
FDA onayli degiller

25.04.17




Kromojenik Agar Ureten Firmalar ve Uriinleri

FIRMA ADI URUN

BD Candida, Orientation (urine),
Salmonella, Listeria, 0157, S.aureus

MRSA, SA, VRE,
bioMerieux Salmonella, Salmonella/HE, Candida, Strepto B,
CPS (urine), C. difficile

SpectraMRSA, SpectraVRE

Remel SpectraUTl
MRSA, SA, Candida,
Hardy UTI, E. coli, CRE, ESBL,
Salmonella, Salmonella/Shigella
. MRSASelect, VRESelect
BioRad

UriSelect, SASelect, CandiSelect

Candida, Listeria, Pseudomonas

Microbiology International Stool Pathogens(Vibrio, E. coli),

25.04.17 10



Ureme ve Biyokimyasal Ozellikleri
Degerlendiren Sistemler

Bakterilerin Uretilmesi gereklidir
Mikrobiyolojide yaygin kullanim
Manuel ve Otomatize sistemler mevcut

Expert Sistemler
Diger teknolojilerden yavas

. % ‘~ ’lmﬁ
e I‘: 3 | -
Vitek2 Phoenix 100 MicroScan WalkAway
bioMerieux Becton Dickenson Beckman-Coulter

25.04.17
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Flow cytometry Calisma Prensibi

nozzle ¢
flow
ool _[eerksam cyto-
suspension meter
O T
® ® =) 4. cell culture,
analysis, etc.
2. staining of U \‘A
membrane,

cytoplasm,
and nucleus 3. cell sorting

Flow sitometri floresan yogunluguna bagh olarak
sispansiyon halindeki hicrelerin baydkligine ve
granulitesine gore tek hucre seviyesinde kantitatif

Olcum yapan bir sistemdir

25.04.17
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Mikrobiyolojide flow cytometry

Aerop/anaerop/zor Ureyen bakteri, mantar, viris, parazit
— sayl, canhlilik, tanimlama, duyarhlik

Direkt hasta drneginden

— Bakteriyemi ve bakteriuri saptanmasi

Karisik bakteri populasyonlarinda antimikrobiyal ajanlara
yanitinin saptamasi

Viral antijen, nikleik asit kantitatif tayini
Sonug < 4 saat [

UF-4000/5000
Sysmex



MALDI-TOF MS

(Matrix Assisted Laser Desoption/lonization Time-of-Flight Mass Spectrometry)

*  Bakteri, mantar, mikobakteri ve parazitlerin hizli tanisinda klinik mikrobiyoloji laboratuvarlarinda

rutin tanida kullanilmaya baslayan protein analizine dayali identifikasyon sistemi
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MALIYET ETKINLIK VE SONUC SURELERI

SUMMARY WITH CRITICAL APPRA

TITLE: MALDI-TOF Mass Spectrometry for Bacterial Species Identification: A Review of
Diagnostic Accuracy and Clinical and Cost-Effectiveness

DATE: 21 April 2011

Table 2: Delays for Isolate Identification Methods in Seng et al.”

Method Delay (in minutes)
API system identification 1080-2880
Phoenix system identification and susceptibility test 300-1200
Vitek system identification 300-480
Vitek system identification and susceptibility test 300-480
MALDI-TOF 6-8.5
Method Costlisolate, €
API system identification 4.6-6.0
Phoenix system identification and susceptibility test 12.65
Vitek system identification 5.9-8.23
Vitek system identification and susceptibility test 10.38-12.71
MALDI-TOF 1.43

Cihaz
160.000 S
-250.000 S

Molekiiler testlerin
maliyeti 25-75 $
Test sonuglanma
suiresi 4-8 saat
Patojen tayini
tanimlanan hedefle
sinirh

15




MALDI-TOF MS
KULLANIM ALANLARI

Aerop, anaerop bakteriler

Mikobakteriler

Maya ve filament6z mantarlar

Direnc genleri

Subtiplerin karsilastirilmasi

Viruslar

Parazitler

25.04.17

AMD icin hizli ydnlendirme
Gram pozitif basil, KNS
viridans streptokok
HACEK, Anaerop,
Non-fermentatif bakteriler
Mavyalar

=)

Odlum, yeter artik
facebook disinda da
bir dlinya var.

Vallaha mi
link yollasana/

16



HIZLI MOLEKULER YONTEMLER

Real Time PCR

eBu teknik, amplifikasyon ve tanimlamayi tek stireg

icerisinde birlestirir (termal cycler, floresans okuyucu)
eKantitatif sonuclar verir

e Multipleks PCR sansi sunar




Real-Time PCR

* Avantaj
— Duyarh, 6zgul ve hizli
— Kantitatif sonuc
— Kontaminasyon dusuk
— Pek cok patojeni bir

* Dezavantajlari
— Pahali
— Egitimli laboratuvar

arada belirleyebilir

personeli gerekir

25.04.17
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Real-Time PCR Uygulamalar!

Virus uygulamalari daha cok

e Hicre kultarine gore kolay, ucuz

e Viral yuk gosterilebiliyor

e Uretilmesi tehlikeli viruslar

e HIV, HBV, HCV, CMV, BK, HSV, RSV, Entero v., Corona v.

MRSA, VRE, Karbapenemaz tireten Enterobacterieceae, C. difficile

Direnc genlerinin tespiti

e Gansiklovir-R CMV
e Rifampin direncli Mycobacterium

25.04.17 19



HIZLI MOLEKULER YONTEMLER

PNA-FISH

(Peptit Niikleik Asit Floresan in Situ Hibridizasyon)
PNA-FISH, sentetik oligonukleotid flioresan etiketli problari kullanir.
Problar tire 6zgil ribozomal RNA'ya hizli hibridizasyonunu saglar.
Hibridizasyon sonrasinda, floresan mikroskopla degerlendirme
Sonuc suresi 30 dakikaya kadar inmistir

Sonuclar Gram boyama ile ayni zamanda cikar
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HIZLI MiIKROBIYOLOJiK TANI GEREKTIREN

ENFEKSIYON ETKENLERI




Toplum kazanimli enfeksiyonlarin

hizli tanisi

4 )

pnomoni

\ J

TO pl um  En 6nemli ihtiyag enfeksiyon var/yok ve varsa bakteriyel/viral ayriminin
k I yapilmasi
aZanimili * Klinik semptomlarla optimal tedaviye karar vermek zor - Ampirik tedavi

e Modern hizli tani yéntemleri ile tani %20’den %89’a ¢ikarilmig

Can drfect Do 2090 Jun 15 50200249 da: 10, 1035 CATETE

Etiology of community-acquired pneumonia: increased microbiological yield with new diagnostic
methods.

ssson N', Katio M Thalkus 331 A Gtk OO Hoduns
4 Author informasion

Abstract

BACKGROUND; Tre microtial e30igy of COmmunty-a0qured poeurona (CAR) i stil ot well charscien2ed. Duing e past few years
POlyTerase Chain reaction (PCR)-based Memods have been ceveloped Kor Many PEtNOENS CaUSING respiraton ract inkcaons. Tha aim of
1S S0y Was to dtenming 1he etiokgy of CAP among aouts-especialy the OOCUMENCe of Mtk INfections among patens with CAP-by
Implemeanting a new dagnastc PCR platom comiinad wih comventional mathods

METHODS: AOuts BOMITEd 10 Karoinska Liniversty HOSpNal were shudied prospectively duning 8 12-monih penod. MCroDkgical testing
MENOds NCLED CuRure from DIo0d, SpUlm, and NESENANTQes SeCreton SaMPRs. sputum SaMpRs anay2ed by real-ime quanitaive
PCR for Sreplococous preumoniae, Hasmophius nuenzae, and Morsesla CAIBMAaNs, nasopnannges specimens analy2ed by use of
PCORC s2roboical testing for MyCopiasma pneumoniae, Crianmaophila pReumoniae. and yiuses Common in T2 Meepiaiony Yadt, and uwine
BNDQEN BE&aYS Tor GACHon of pReumocoCcal and Legonslia pneumaphia antigens

RESULTS: A macrobial eticdogy Courd D2 identifed for 67% of the panents (n = 124). For patients with compiete sampdng. 8 mOorotsiogcal
BEN! was wenified for 89% of the cases. The most frequently dctected pathogens were S. preumonis: (70 patkents [363%]) and respratony
WIUs (53 patients [29%]). Two OF more patnogens were present in 43 (35%) of 124 C3565 With & oelkermined e30kgy

CONCLUSIONS: By supplsmenting radnonal dagnostic methods with new PCR-Sasad mathods, 3 high microbial yisid was achieved. This
was espacially evident for patients with camplete sampiing. Mixed Infactions wese fequent (most commenly S. pneumoniae togather with 3
(PEOAEO0 MNIE)

Analytes

Mycobacterium tuberculosis

ARB, kultdar
Otomatize sistemler
RealTime PCR (direnc)

25.04.17




Toplum kazanimli enfeksiyonlarin
hizli tanisi

Gastrointestinal Sistem Enfeksiyonlari

Viral/bakteriyel/protozoal etkenler

Salmonella spp.
) — Kultiirle tani siiresi 48-72 saat
Shigella spp.
Campylobacter spp. = Bacteria "W Parasites Viruses
& S, ;
EHEC _ s o
Campylobacter (jejun, coli and Cryptospondiuwm Adenowvirus F 40141
' gpsaﬁpﬁsfs.’ _ Cyclospara cayelanansis Asirovirus
Cnosffmum difficite {toxin A/B) Enfamoeba histaltica Norovirus GUGH
P.wewnor‘ms shigeloides Giardia lambiis Rotavirus A
Salmaonela Sapavinus (1, 11, IV and V)

Yersinia enterccolibca

Vo {parahsemaolyticus, vuiniicus and cholerag)
Vibno cholerae

Diarrheagenic E. coli‘'Shigella

Enteroagaregative £ colf (EAEC)

Enteropathogenic E. colf (EPEC)

Enterotoxigenc £ coli (ETEC) i'st

Shiga-like toxin-progucing E. coll (STEC) st 1/sx2
E. colf O157

Shigeta/Enteroinvasive E. col (EIEC)




Yatan hastalar ve YBU
enfeksiyonlarinda hizli tani

e Santral Sinir Sistemi Enfeksiyonlari
* Sepsis "um

* Pndmoniler
* Enfeksiyon KontrolQ
o A

25.04.17
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Santral Sinir Sistemi Enfeksiyonlarinin
Hizli tanisi

Mikroskobi

( )

Real Time PCR

. J

e Yetiskinlerde HSV (altin standart, FDA)
e Cocuklarda Entero virlis (FDA)

{I\/Iolekijler testler+ kultur+ seroloji ]

e Yine de olgularin cogu tanimlanamiyor
e Yeni testler gelistirilmeli

25.04.17 25



Sepsis

*» Sepsis semptomlari basladiktan sonra etkin antibiyotik tedavisine baslanana
kadar gecen siire sag kalimin en kritik belirleyicisidir

*» Zamaninda ve uygun antibiyotik tedavisine baslanmasi sag kalim sansini x5 kat

t

s Olgularin %20-30’unda yanhs ampirik tedavi baslaniyor

% Her 1 saatlik gecikme hastanin hayatta kalma sansini %7,6 |

-

N

o
|

<00
% . A Sagkflanlar | L Antibiyotik
o ~ . tedavisi
C_EGO ~ LT T L goren
(240 g EI_A_ 1T || | [ hastalar
20 w H b H F o (kamilatif
0 |—II t t t t t t t t t ’ t = {
3 4 5

6 9 12 24 36

Hipotansiyondan sonraki saatler

Crit Care Med 2006; 34: 1589-1596



BLOOD CULTURE
DEPENDENT
DIAGNOSIS

i : '  SUBLCULTURE
DIAGNOSIS / DEPENDENT
FROM WHOLE : ’
BLOOD

DIRECTLTY
FROM BLOOD
CULTURE

. PCR-based methods
[ Nucteic-acid hybridization-based methods

. Mass Spectrometry-based methods
n Phenotypic methods

*on a bacterial pellet from positive BC

Clin Microbiol Infect 2015; 21: 323-331



TABLE |. Main commercially available systems for identification of microbes directly from blood samples

Sensitivity,
Resistance specificity,
Time to Blood and and correlation
result volume Microorganism virulence  with conventional
System Method (hours) (ml) coverage markers methods (%) Comments Ref.
SepsiTest Broad-range PCR + 6 I=10"  >345 bacteria (Gram 0 21-87, 85~96, NR Pros: can be used in other [43.5658~61]
Molzym, Bremen, sequencing positive and Gram sterile samples; Cons:
Germany negative) and fungi variable sensitivity and
specificity
SeptiFast Multiple broad-range  3.5=5 1.5 6 Gram positive, mecA” 43-95, 60~100, 43-83 Pros: time to result; Cons: [35-53,74)
Roche Molecular real-time PCR 8 Gram negative, variable sensitivity and
System, Basel, 5 fungi spedficity, no
Switzerland quantification
MagicPlex Multple PCR + 3-5 I 21 bacteria (Gram mecA, vanA/B 37-65, 77-92, 73 Pros: fast; Cons: limited  [55.56]
Seegene, Seoul, multiplex real-time positive and Gram number of studies,
Korea PCR negative) at species succession of reaction
level (90 at genus and device, no
level), 6 fungi quantification
VYOO Muitiplex PCR + 8 5 14 Gram positive, 0 NR, NR, 70 Pros: highly sensitive; [59.63,75]
SIRS-Lab, Jena, electrophoresis 18 Gram negative, Cons: limited number
Germany 7 fungi of studies, several
manual steps
PLEX-ID, Abbott Multplex broad-range 6 1.25=5° Up to 800 (Gram mecA, blagee, 50-91°, 98=99, 79-97 Pros: universal, detection [11.76,77)
Molecular, Carlsbad,  PCR/ESI-MS positive, Gram vanA/B of mixed bacterial
CA, UsA negative, fungi) populations,
semiquantitative;
Cons: no

interventional studies

ESI-MS, electrospray ionization mass spectrometry.

*With an additional kit.

®With an additional test for patient with positive detection of Staphylococcus cureus.

“For the latest version.

“Depending on the sample volume (1.25 versus 5).

Clin Microbiol Infect 2015; 21: 323-331



Saglik Bakimi ile iliskili pnémoniler

Tedavi gecikmesi mortaliteyi arttirir (asiri tedavi, yan etki, direncg, C. difficile)
Gram boyama kolonizasyon enfeksiyon ayrimi yapamaz

Spesifik molekdler testler mevcut degil

Hospital-acquired
pneumonia

= VAP

DIAGNOSING AND MANAGING
VENTILATOR-ASSQCIATED PHEUMONIA

25.04.17 29



Enfeksiyon KontrolG

Cost-effectiveness of universal MRSA screening on admission to surgery

A. Murthy'?, G. De Angelis', D. Pittet', J. Schrenzel’, I. Uckay® and S. Harbarth'

1) Infection Control Program, University of Geneva Hospitals and Faculty of Medicine, Geneva, Switzerland, 2) Johns Hopkins Bloomberg School of Public
Heaith, Battimore, MD, USA, 3) Microbiology Laboratory, University of Geneva Hospitals and Faculty of Medicine, Geneva and 4) Department of Surgery,
University of Geneva Hospitals and Faculty of Medicine, Geneva, Switzerland

Abstract

Policy-makers have recc ded universal screening to reduce nosocomial methicillin-resistant Staphylococcus aureus (MRSA) infection.
Risk profiling of MRSA carriers and rapid PCR tests are now available, yet cost-effectiveness data are limited. The present study
assessed the cost-effectiveness of universal PCR screening on admission to surgery. A decision analysis model from the hospital per-
spective compared costs and the probability of any MRSA infection across three strategies: (i) PCR screening; (ii) screening for risk fac-
tions pending chromogenic agar
PCR, diski 6rneklerinden toksijenik C. difficile [« = from pbished lerauure.

ky resulted in higher costs (CHF

suslarinin dogrudan tespiti mUmkin % 93.5  |menal costeffectiveness raio of
ve % 94.0

Klonal iliskiyi gosterecek
hizli testler gerekli
! RepPCR

R Y | -y S MaldiTof
Kromo;enl agar . \ R?a’ltlme PCR
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Organizma

Teknoloji

Otomatize

S. aureus PNA

Mevcut Ticari MolekUler Testler

2

MRSA 0,3 PNA Quick Fish AdvanDx Quick Fish Hayir
MRSA 0,1 immiinkromotgrfi Alere, BinaxNOW Hayir
MRSA,MSSA 20-26 Kromojenik agar BD BBLChromAgar Hayir
MRSA 2 PCR Roche Light Cycler Evet
MRSA,MSSA 2 Multiplex PCR BDGeneOhm D Evet
StaphSR
MRSA,MSSA 1 Multiplex PCR Cepheid Xpert MRSA Evet
MRSA,MSSA 2.5 Multiplex PCR Nanosphere Verigene BC:GP Evet
E. faecium - o
E. faecalis 0,5 PNA Quick Fish AdvanDx OE PNA QuickFISH Hayir
Staphylococcus spp.,
Streptococcus spp.,
Enterococcus spp. , 2,5 Multiplex PCR Nanosphere Verigene BC:GP Evet
Micrococcus spp.,
Listeria spp.
C. difficile 1 LAMP Meridian illumigene Evet
crpe s BDGeneOhm
C. difficile 2 PCR BDGeneOhm ¢, difficile Evet
C. difficile 0,5 Multiplex PCR Cepheid Xpert C. difficile Evet
C. difficile 3 PCR GeneProbe ProGastro CD Evet




Mevcut Ticari Molekliler Testler

Organizma

E. coli,
P. aeruginosa,
K. pneumoniae

E. coli,
P. aeruginosa,
K. pneumoniae,
S. marcescens, Acinetobacter
spp., Proteus spp.,
Enterobacter spp.

Candida albicans, C.
parapsilosis, C. tropicalis, C.
glabrata, C.krusei

Multipl bakteriyel, fungal,
viral patojenler

Multipl bakteriyel, fungal,
viral patojenler

Multipl bakteriyel, fungal,
viral patojenler

Multipl bakteriyel, fungal,
viral patojenler

Multipl bakteriyel, fungal,
viral patojenler

Siire (saat)

0,5

1,5

6
(direkt
kandan)

0,2

0,25-1

6-24

Teknoloji

PNA Quick
Fish

Multiplex PCR

PNA Quick
Fish

Multiplex PCR

Multiplex PCR

MaldiTof MS

MaldiTof MS

Optical

AdvanDx

Nanosphere

AdvanDx

BioFire
Diagnostics

Roche

BRUKER

bioMerieux

bioMerieux
BD

GNR TrafficLight
PNA Quick Fish

Verigene BC:GN

Yeast TrafficLight
PNA Quick Fish

FilmArray System
and panels

Light Cycler
SeptiFast MGrade

Maldi Biotyper CA

VITEK MS

VITEK 2
Phoenix

Otomatize

Hayir

Evet

Hayir

Evet

Evet

Evet

Evet

Hayir

25.04.17
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Hizli Tani Testleri, mikrobiyolojik tanida standart tanimlama
testlerinin yerini alabilir mi?

S

HAYIR (henuz degil :))

Bulasici hastaliklarin arastirilmasi geleneksel metodolojilere kiyasla nispeten
daha dusuk duyarliliklara sahip

Bircok bulasici ajan icin glivenilir molekuler tani testleri hentuz mevcut degildir.

25.04.17




Hizli Tani Testleri gercekten tani ve

hasta bakimini iyilestiriyor mu?

e influenza, HIV ve C. difficile igin evet

e Tuberkiloz, sitma ve bakteriyemi hastalarinda onemli bir
rol oynuyorlar

e Halk sagligi calismalarinda (Grup A streptokok)
e Hastane patojenlerinin taramasinda (MRsA, VRE)

e Asemptomatik CYBH etkenlerinin (HIV, frengi, gonore,
klamidya) taranmasi (Hastalar klinige tekrar gelmedikleri icin)

25.04.17 34



HIZLI ETKEN TANIMLAMA

e Klinik mikrobiyoloji rutin hizmetleri arasinda
vaygin olarak kullanilamamaktadir

e Kullanimi kisitlayan en buyuk nedenler:
— Ozgulluk, duyarllik
— Fiyat etkinliginin gosterilmemesi,
— Hekimlere iyi tanitilmamis olmasi

— Uzun vadede surdurulebilirlik (hizmet alimina
kayma)
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