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Tluberkiilozun etkin kontroli igin;

Yayma sonugclari , 24 saat
Kultur ve identifikasyon ; 21 gun
Duyarhilik testleri ; 30 gunde bildirilmeli

CDC, 1995

«hizli ve giivenilir yontemler kullaniimalidir»
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Heath systems delay (week)
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Tuberkuloz Tanisinda Gecikme
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SS+ (10) All forms (12) All forms (3) All forms (7)
High-prevalence countries  Intermediate Low

Lange C, Respirology 2010
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Molekuler Yontemler
Basilin Saptanmasi
identifikasyonu

llag Direnci

Dominguez J, ERS School Course, 2010
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Diger Tani Yontemleri

] Histopatolojik tani
] Viicut sivilarinda enzim o6l¢iimii; ADA, lizozim
J Kanda antikor aranmasi

J Viicut sivilarinda antijen aranmasi
3 idrarda LAM antijeni

Mikrobiyolojik tani yontemlerinin
tamamlayicilaridir



Inceleme Ornekleri

 Steril / steril olmayan ornekler
— 2 balgam érnegi yeterli (DSO, 2007)
— 3. ornegin taniya katkisi %2-5

« Orneklerin islenmesi
— Kubica yontemi, 1985 Nalc-NaOH
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Mikroskobik inceleme

Temel Tani, 1882 Temel Tani, 2013
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Mikroskobik inceleme

1\
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*Hizli, ucuz, kolay
*Tedavi takibi yapilabilir

L e

S
*Ozgiilliigli yuksek >%90 Ziehl-Neelsen Boyasi

e

e

*Bulastiriciligi gosterir

&

Canli / Olii basil ayiramaz
*MTB / TDM ayiramaz
*Direncli / Duyarli ayiramaz
*Duyarhhgi dusuik %25-65

Auramin O Boyasi
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LED Floresans Mikroskop, 2002

(Light Emitting Diodes)
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Tasinabilir — pil
Lamba omri 50.000 saat

Isinmasi/sogumasi i¢in beklemek
gerekmez

Karanlik oda gerektirmez
Daha az (1/10) elektrik tiiketimi
GoOzu yormaz, net goriinim

Isik mikroskobundan ve floresan
mikroskoptan %5-6 daha duyarli

DSO tarafindan dnerilmektedir, 2009

24.10.2013 KLIMIK Toplantisi, izmir 9



Kati ve Sivi Besiyerinde Kultur

Identifikasyon
Fenotipik

Genotipik Kati besiyeri

20-26 giin

Sivi besiyeri
6-16 giin

Ilag Direng Testi
Fenotipik
Genotipik
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http://www.ann-clinmicrob.com/content/4/1/18/figure/F5

Identifikasyon

* Fenotipik Yontemler
— Kord olusumu 1 saat
— inhibisyon testleri  4-6 giin

— Biyokimyasal testler 3 hafta
— MBT65 antijen testi 15 dakika

Duyarliik %98
Ozgiillik %100

Yu MC. JCM 2011

* Genotipik Yontemler
— Prob hibridizasyon

— Amplifikasyona dayali — LPA, GeneXpert...
— DNA dizi analizi

QN

L
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Tluberkiiloz Tanisinda Molektler Yontemler

 Ogzgiilliikleri yiiksek olmakla birlikte duyarhliklar 6rnek
cesidine ve basil ylikiine gore degisir
— Solunum yolu 6rneginde ve ARB + 6rneklerde duyarlilik %96
— Diger orneklerde duyarlilik %66-72
— Tim ornekler icin duyarhilik %85, 6zgiilliik %97

Nyendak MR, Curr Opin Infect Dis 2009

* Molekiiler testler tuberkiilozun rutin tanisinda tek basina
yeterli degildir, ancak kiiltiir ile birlikte taniy1 destekler

* Laboratuvar yapimi testlerde standardizasyon sorunu
yasanabilir



Ticari Molekiuler Testler
Line Probe Assay, DSO 2008

Free
DNA/RNA "

Specimen

Amplifikasyon (NASBA)

DNA-STRIP® with specific probes

DNA-STRIP“with ensuing colour fermation

Ters Hibridizasyon
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GenoType MycobacteriaDirect ile saptanan bant kaliplari

Conjugate Control (CC]
——— Amplification Control (AC)

— M. avium

.....

+ —— M. intracellulare

M. kansasii

.....

e M. malmoense

.....

- ——— M. tuberculosis complex

24.10.2013 KLiMi¥ Toplantisi, izmir




GenoType MTBDR

Conjugate Control
Amplification Cantrol
M, tuberculoses complex

rpoB Locus Control
rpoB wild type probe 1
1poB wild type probe 2
rpoB wild type probe 3
rpoB wild type probe &
rpoB wild type probe §
rpoB wild type probe §
tpoB wild type probe 7
rpoB wild type peobe 8
rpoB mutation probe 1
1po8 mutation probe 2A
rpoB mutation probe 28
rpoB mutation probe 3

katG Locus Control
KatG wild type probe
katG mutation probe 1
katG mutation probe 2

inhA Locus Control
InhA wild type probe 1
inhA wild type probe 2
inhA mutation probe |
inhA mutation probe 2
InhA mutation probe 3A
inhA mutation probe 38
tolored marker

Resistance

................................. Conjugate Control
................................. Amplification Controt
................................. M. tuberculosis complex

................................. rpoB Locus Control
................................. rpoB wild type probe !
................................. rpoB wild type probe 2
................................. rpoB wild type probe 3
................................. rpoB wild type probe 4
................................ rpoB wild type probe 5
................................. rpoB wild type probe 6
................................. rpoB wild type probe 7
................................. rpoli wild type probe 8
.......................... booone oo mutation probe 1
.......................... B rpoB mutation probe 2A
.......................... b e 1poB mutation probe 28
................................. rpoB mutation probe 3
------------ D- katG Locus Control
............. R iciviane ( katG wild type probe

.......................... hooooes katG mutation probe 1
.......................... b ooee kath mutation probe 2

STTTSTIITOON T RPN < S InhA Locus Control
................................. 1nhA wild type probe 1
................................. inhA wild type probe 2
................................. inhA mutation probe |
................................. inhA mutation probe 2
................................. InhA mutation probe JA
................................. InhA mutation probe 38

colored marker
-

R+l R+l R = Rifampicin
| » Isoniazid
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rpoB, KatG, inhA gen
mutasyonlari

Duyarlilik;

— Rifampisin icin kiiltiire
esdeger

— izoniyazid i¢in %85



Xpert MTB/RIF Testi

 Universite (New Jersey), DSO (FIND), 6zel kurulus (Cepheid)
isbirligi ile gelistirilmistir

* 3 primer ve 5 prob setinin kullanildigi gercek zamanl PZR
yontemi

* 2 saatte sonug verir

e Kapali sistem

* Tek kartus icinde

‘ekstraksiyon, ampifil&syon ve saptama

F
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GeneXpert (Xpert MTB/RIF Testi)

Sputum liquefaction
and inactivation with
2:1 sample reagent

Transfer of
2 ml material
into test cartridge

Cartridge inserted into
MTB-RIF test platform
(end of hands-on work)

Sample
automatically
filtered and
washed

o

Ultrasonic lysis
of filter-captured
organisms to
release DNA

(6

DNA molecules
mixed with dry
PCR reagents

Seminested
real-time
amplification
and detection
in integrated
reaction tube

(8

Printable
test result

Time to result, 1 hour 45 minutes



Xpert MTB/RIF Testi

DSO tarafindan kullanimi énerilmistir, 2010

DSO CiD-TB kuskulu olgularda ve HIV+ TB kuskulu olgularda
baslangi¢ testi olarak kullanimini desteklemektedir, 2011

Meta analiz; 18 ¢alisma, 10.224 6rnek

ChangK, J Infect 2012

Duyarlilik (%) Ozgiilliik (%)
Akciger TB 90 98
Akciger Dis1 TB 80 86

Rifampisin R 94 97



Cumulative number of GeneXpert instrument modules and Xpert MTB/RIF

cartridges procured under concessional pricing 9,13820
3,000,000 .
2,500,000 6,000
1,891,970 5 000
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0 l1.441 2,401 2,979 13,602 B 4,660 5,017 6,181 Bl 7,553 :

Q42010 Q12011 Q22011 Q32011 Q42011 Q12012 Q22012 Q32012 Q42012 Q12013 Q22013
msm Modules —e— Cartridges Data provided by FIND
As of 30 June 2013, a total of 1,402 GeneXpert instruments (comprising 7,553 modules) and
3,196,920 Xpert MTB/RIF cartridges had been procured in the public sector in 88 of the 145
countries eligible for concessional pricing.



Xpert MTB/RIF Testi

Mikroskopik inceleme, kiiltiir ve ilag direng testinin yerini
alamaz
— Rif R kokenlerin %5’inde mutasyon incelenen gen bolgesinin disindadir

Pahali
Sahada kullanima uygun degil, pille ¢calismaz
Kitlerin raf omri 14 aydan uzun degil

Cihaz yillik bakim gerektirir



Interferon Gama Salinim Testleri

Tlberkiiloz infeksiyonunun tanisi amaci ile gelistirilen T
hicre temelli testlerdir

Deri testine en 6nemli ustunlikleri M. tuberculosis’e 6zgi
antijenlerin kullanilmasidir

— ESAT 6

— CFP10

— TB7.7



Interferon Gama Salinim Testleri

Measurement of
induration and erythema

Presentation of

o
%kin test "5'

in-vitro

Memor blood test
Antigen  Tosll’ % IFN-y

presenting TNF-0. IL-8, etc

Sl

Measurement of I[FN-y
production
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IGST

 QuantiFERON-TB gold in tube (Cellestis, Avustralya)
T spot TB test (Oxford Immunotec, ingiltere)

uantiFERON -

PACKAGH
INSER]

Figure 1. The T-5POT ' TB test ﬁn' tuberculosis screening.



IGST Kullanim Alanlari

Kullanim endikasyonlarini beIi_t:Iemek icin 25 llkeden ve 2
supranasyonel kurulustan (DSO ve Avrupa CDC) 33 rehber
vayinlanmistir

DSO diisiik gelirli tilkelerde deri testi yerine IGST kullanimini
onermemektedir, 2011

Saghk Bakanhg: tarafindan TDT’nin siirduriilmesi, IGST
testlerinin ancak TDT negatif olan (booster ile) ve kuvvetle
LTBI dustinulen bagisikligi baskilanmis ya da baskilayici

tedavi alan kisilerde yapilmasi dnerilmistir
Tiiberkiiloz Tani ve Tedavi Rehberi, 2011



IGST Kullanim Alanlari

Aktif TB ile infeksiyonu ayirt edemez

* Tedaviye yaniti izlemede kullanilmamalidir

* infeksiyondan hastaliga gegisi géstermez

» Aktif hastalikta duyarhlilik %70-80, 6zgullik %60-70

* Disuk insidansli bolgelerde TDT'nin dogrulanmasi igin
kullanilabilir



Sonug

* Mikemmel yontem yoktur

* Son yillarda mikrobiyolojik tanida umut verici gelismeler
olmakla birlikte, duyarl, 6zgiil ve ucuz yontemlere olan
gereksinim stirmektedir

* Yeni tani yontemlerini rutinde kullanmadan o6nce kanita
dayali degerlendirmeleri yapilmalidir



