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Mikrobiyolojik tani

eMikroskobik inceleme
eKultur
— identifikasyon
» Fenotipik yontemler
» MolekUler ydontemler
— Duyarlilik testleri
» Fenotipik yontemler
» MolekUller yontemler
eDogrudan molekiiler yontemler
— M. tuberculosis ve ilag direncinin saptanmasi
— Tuberkiloz disi mikobakterilerin (TDM) saptanmasi
eBiyobelirtecler
— Interferon gama salinim testleri (IGST)
» Latent tuberkuloz enfeksiyonu (LTBE) tanisi
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Mikroskobik inceleme

Ehrlich-Ziehl-Neelsen

Auramine-Rhodamine
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Istk mikroskobu

* Boyama yontemlerinin duyarlihgi dasiktir (%20-80)

* Boyaliinceleme ile M.tuberculosis diger mikobakteri tlirlerinden ayrilamaz /24




Kultur

Kaltar tuberklloz ve tuberkuloz disi mikobakteri enfeksiyonlarinin
tanisinda altin standarttir

Lowenstein-Jensen Otomatize ticari sistemler

e Ureme siiresi kisaldi (10-14 giin siire gerekiyor)
e Ureme oranlari artti (Ureme icin 10 canli basil yeterli) 4/24




Identifikasyon-Fenotipik yontemler

MPT64 kart test
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Tuberkuloz disi mikobakteri

Hizlh (10-15 dakika)
Ucuz
TDM turlerini tanimlamiyor
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Identifikasyon-Molekiiler yontemler

e Mikobakteri turlerini tanimlamak icin
e PCR-Ters hibridizasyon
e DNA dizi analizi

e M.tuberculosis kompleks (MTBK) tGyelerinin
ayrimini yapmak icin

e PCR-Ters hibridizasyon

e Spoligotiplendirme

* Hizli(6 saat), duyarli yontemler
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identifikasyon-MALDI-TOF MS

MALDI-TOF MS
Matrix Assisted Laser Desorption/lonization Time-Of-Flight Mass

Spectrometry
Sadece 10 yil 6nce rutin laboratuvarlarda kullanilmaya baslanmasina
ragmen, hizli mikrobiyal identifikasyonda yeni bir ¢igir acmistir.
— Tibbi onemi olan yeni mikobakteri turleri henuz ticari veri tabanlarina
dahil edilmemistir.
— MTBK tanimlamasi genel olarak yuksek duyarlihk ve o6zgullik ile
gerceklestirilebilmesine ragmen MTBK Uyelerinin ayrimini yapmak su
anda mumkun degildir.

A

% Deger




identifikasyon-MALDI-TOF MS

MALDI Biotyper 3.0 Microflex LT

— Mikobakteri turlerinin yaklasik% 88'ini guivenilir ve hizli bir
sekilde tanimlamak icin MALDI-TOF MS'i kullanabilecegini

gosterdi.
MBT Mikobakteri Kiitliphanesi (ML) 4.0 (Bruker, Daltonics)

— MTBK % 100'G ve TDM izolatlarinin% 87'si icin dogru olarak

yapildi.
— MTBK alt turlerininin ayrimi yapilamamaistir.
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M.tuberculosis’de ila¢ direncinin belirlenmesi

CiD-TB (MDR-TB)

YID-TB (XDR-TB)

TiD-TB (TDR-TB)
tuberkiloz tedavisinde onemli bir sorun

Fenotipik yontemler

Life Magazine March 3, 1952
L‘ :

SEA VIEW DOCTORS Irving Selikoff and Edward

Robitzek were first to use the new drugs on patients.

MGIT960

*4-13 gl

- gun
FIRST PATIENT 1reated, Hilda Carrion, takes o B

pill. One lung has improved, other may neel surgery.,
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M.tuberculosis’de ila¢ direncinin belirlenmesi

* Molekiiler yontemler &
* PCR-Ters hibridizasyon

2
*DNA dizi analizi L=y

*Dirence yol agan mutasyonlar saptanir

* RiF direnci —» rpoB % >95
* INH direnci—» katG ve inhA
*Etambutol direnci =—» embB
* Amikasin, kanamisin direnci = rrs

*Kinolon direnci =—> gyrA
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TDM ilag direncinin belirlenmesi

Tum TDM i¢in standardize edilmis duyarlilik testleri yoktur

Duyarlilik testleri standardize edilmis TDM

Yavas ureyen mikobakteriler

— M. avium-intracellulare kompleks, M .kansasii, M.marinum

Hizli Greyen mikobakteriler

NCCLS (CLSI), Susceptibility Testing of Mycobacteria, Nocardia, and Other Aerobic Actinomycetes; Approved
Standard-Second Edition, M24-A Vol. 23 No. 18, 2003
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TDM ilag direncinin belirlenmesi

e Sensititre mikrodillisyon

Thermo TREK Diagnostic Systems

SCIENTIFIC

Sitemap | Contact Info

Products Technical Information Newsroom Company

Ceustre= Clneal Sen Si t |t re‘!:

- Instrumentation

- Standard
Susceptibility MIC
Plates

- Fastidious MIC Plates
- Standard ID Plates

- Custom Susceptibility
Plates

- YeastOne

The FIRST Dry Microdilution Plate for Mycobacterium
spp.** Isolates

the New Energy ina d Microbial D

- Antimicrobials

Antimicrobial Agents and Dilutions — Rapid Growing Mycobacteria Plate

(Part No. RAPMYCO**) Antimicrobial Agents and Dilutions — Slow Growing Mycobacteria Plate
"Rapid Growing Mycobacteria, Nocardia, and other Asrobic Actinomiycatas” (Part No. SLOMYCO**)

Antimicrobic Dilution Range pg/ml "Slew Growing Non-Tuberculosis Mycobacteria®

Armikacin Tea Antimicrobic Dilution Range pg/ml
AmaxicillingClavulanic Acid 2/1-64/32 Amikacin 1-64

Cefepime 1-32 Ciprofloxacin 0.12-16

Cefoxitin 4-128 Clarithromycin 0.06-54

Ceftrizxans 4-64 Doxycycline 0.12-16

Ciprofloxacin 0.12-4 Ethambutal 0.5-15

Clarithromycin 0.06-16 Ethionamide 0.2-20

Doxycycline D218 Isoniazid 0.25-8

Imipenem 2-64 ~ -

IJneme'ld 1-32 IJne_zuhd ) 1-64

Minocyclina 1-8 MlOXI‘HDf(aCIn 0.12-8

Moxifloxacin 0.25-8 Rifabutin 0.25-8

Tigecycline 0.015-4 Rifampin 0.12-8

Tobramycin 1-18 Straptomycin 0.5-54
Trimethoprim/Sulfamethoxazole 0.25/4.75-8/152 Trimethoprim/Sulfamethoxazole 0.12/2.38-8/152

o E-test
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TDM ilag direncinin belirlenmesi

*Molekiiler yontemler
*PCR-Ters hibridizasyon

—Aminoglikozid direnci = rrs
—Makrolid direnci = erm

GenoType NTM-DR VER 1.0

Molecular genetic assay for the detection of resistances to macrolides and aminoglyco-

sides in various clinically relevant NTM

j Example results

== CC
uc

=== Species-specific probe 1
=== Species-specific probe 2
=== Species-specific probe 3
=== Spaec ific prebe &
=== Spac ific prebe 5
=== Spec ific prebe &
=== Spec ific prebe 7
=== Spec ific prebe 8
=== Species-specific probe 9
== Species-specific probe 10

=== erml|&1] Locus Control
=== erml&1) C28
=== ermls1) T28

=== ril Locus Control
=== rill wild type probe
=== ril mutation probe 1
=== ril mutation probe 2
=== il mutation probe 3
== rll mutation probe 4

=== s Locus Control
=== 75 wild type probe
=== rrs mutation probe 1
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Dogrudan klinik ornekten tuberkuloz tanisi
Molekiiler yontemler

T

* GeneXpert Omni An overview of progress in the

e Hasta ba§| tani testi ' development of TB diagnostics, August 2017

TECHNOLOGIES ENDORSED BY WHO

Molecular detection of
\/ TB and drug resistance
B Xpert MTB/RIF Ultra for detection of TB and
rifampicin resistance in pulmonary, extra-

pulmonary and paediatric samples, Cepheid, USA
: . B Line probe assays for the detection of

o Mycobacterium tuberculosis (MTB), isoniazid and
rifampicin resistance in acid-fast bacilli smear
o— . positive sputum or MTB cultures (FL-LPA), Hain

F pL Litescience, Germany and Nipro, Japan
4 B Line probe assays for the detection of resistance
to fluoroquinolones and second-line injectable
agents (51-LPA}), Hain Lifescience, Germany
B TB LAMP for detection of TB, Eiken, Japan

New?r NAATs: automated POC NAATS: hand-
cartridge-based platforms held, portable

eKlinik ornekte Mycobacterium tuberculosis’e ait genetik materyali (DNA/RNA) saptar
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GeneXpert MTB/RIF

*Real-time PCR (rpoB geni cogaltilir)
eKontaminasyon riski cok azdir
1.5 saat icinde MTB ve RIF direnci saptanir
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Performans

e Akciger tuberkUilozu

e Akciger disi tiberkuloz

e Yayma (+) olgularin %99’u (%100%)
e Yayma (-) olgularin %75’i (%74%)
}l/ a

,mw

. ,n\w

Lancet Infect Dis. 2013 ;13(4):349-61
&) Clin Microbiol 2011; 49(12): 4138-41

e Yayma (+) olgularin %100%
e Yayma (-) olgularin %37-63%

’I

e Duyarlilik daha dusuk;
— Plevral
— Perikardiyal
— Peritoneal
— Sinovyal sivilarda
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GeneXpert MTB/RIF (Kisithhiklar)

 M.tuberculosis kompleks tyelerini ayirmaz

M.tuberculosis

M.bovis |
M.bovis BCG ,'wf
M.caprae 11 %y
M.pinnipedii ) .

M.microti

M.canettii

e M.tuberculosis DNA’sini saptar

— Olu basili canli basilden ayirmaz

— Tedavinin takibinde kullanilamaz

* Tubekuloz disi mikobakterileri saptamaz
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Dogrudan klinik ornekten TDM tanisi
Molekiler yontemler

*PCR-Ters hibridizasyon

—Balgam orneklerinden dogrudan TDM tanisi

Genolype CMdirect VER 1.0

Molecular genetic assay for detection of M. tuberculosis complex and more than 20 clinically
relevant NTM
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Biyobelirtec

Normal biyolojik stireclerin,
patolojik stireclerin veya
terapotik bir isleme karsi farmakolojik yanitin bir gbstergesi olarak

objektif olarak ol¢ulip degerlendirilebilen 6zelliklere denir.

19/24



Biyobelirtecler

*Kan biyobelirtecleri *Nefes biyobelirtegleri
—IGST

—Neopterin, Prokalsitonin

—Ucucu organik bilesikler

*Balgam biyobelirtecleri
—TB antikorlari g y ¢

—miRNA —TB antijenleri (MPT64, Ag85 v.b.)
—TB-spesifik beta-laktamaz

*idrar biyobelirtegleri —Adenozin deaminaz, alkalin fosfataz

—Lipoarabinomannan (LAM) —iFNy

—Transrenal DNA

Alere Determine™ TB LAM Ag An overview of progress in the
development of TB diagnostics, August 2017°

N R

/

TECHNOLOGIES ENDORSED BY WHO

Nonmelecular technologies

B Alere Determine TB-LAM, Alere, USA (TB
detection in people seriously ill with HIV)

B Inteferon gamma release assay (IGRAs) for the
diagnosis of latent TB infection (LTEI) Oxford
Immunotec, UK, Qiagen, USA
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LTBE tanisi

Tiberkiilin Deri Testi (TDT)

interferon Gama Salinim Testleri (iGST)

— QuantiFERON (QFT) [Qiagen]

— T-SPOT.TB [Oxford Immunotec]

Ozgul hiicresel bagisikhik yanitini arastiran testler
Pozitif test kisinin M.tuberculosis ile enfekte oldugunu gosterir
Latent tuberkiloz enfeksiyonunu aktif tiberkllozdan ayirmaz
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http://www.galileopix.com/cgi-bin/search/search.cgi?img=&search=Tubercular&cat=&bool=phrase

QFT

QFT (Qiagen)
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°Ozgul T hucreler| tarafindan salgllanan IFN-y miktari(lU/mL) saptanlr
*Basit/Rutinde uygulamasi kolay

e Pozitif

e M.tuberculosis ile enfekte
e Negatif

e M.tuberculosis ile enfekte degil
e Belirsiz (indeterminate) ~%?2

*BCG asisindan
*TDM enfeksiyonlarindan (M.kansasii, M.marinum, M.szulgai hari¢) etkilenmezler

*Degerlendirmeye bagl degisken sonug ve «Booster» etkisi goriilmez e




Performans

QFT-TB Gold QFT-TB Gold plus
ESAT-6 CAT, | cD8T,
CFP-10 ESAT-6 | ESAT-6
TB7.7 CFP-10 | CFP-10

L
QFT GIT QFT TB Gold plus
Duyarlhihk Duyarhilik
* %81-92 (%83-84) * %95.3
« Ozgiilliik « Ozgiilliik
«  >%99 (%99) ©  %97.6

Mycobacterium tuberculosis Enfeksiyonu Tanisinda QuantiFERON®-TB Gold in Tube Testi ve Tiiberkiilin Deri Testinin Degerlendirilmesi.
Mikrobiyol Bul 2017; 51(2): 115-126

CDC; MMWR; June 25;2010; Updated Guidelines for Using IGRA’s to Detect M.tuberculosis infection-United States, 2010
Kaynak: Uriin rehberleri
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TESEKKURLER
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