llac direnci saptanmasinda yeni yontemler

Prof. Dr. Cengiz CAVUSOGLU
Ege Universitesi Tip Fakiltesi
Tibbi Mikrobiyoloji AD, Bornova, IZMIR



2050 TB Eliminasyon Hedefi
(WHO; Global Tuberculosis Report 2012)

*llaca duyarl ve ilaca direngli TB tanisinda ilerleme (FIND)

+

*BCG’den daha etkili bir asi ile kitle asilamasi (Aeras; TBVI)

+

*TUm TB formlari igin daha etkili ve kisa sureli tedavi rejimleri (TB Alliance)

+

Latent TB enfeksiyonu olan kisilerin genis Olgekli tedavisi
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Partnerships

Country: E USA (36) v ] Program: [ T8 > J Profile: Lanate: ':

Who we work with

Sl donioes

Donate to FIND Alere Inc_ (previously Inverness Medical Innovations Inc.) USA
Antigen Discovery, Inc_ (previously InmPORT Therapeutics Inc ) USA
Becton, Dickinson and Company USA
Cepheid USA
Chembio Diagnostic Systems_ Inc USA
Chemogen Inc USA
Global Implementation Solutions USA
HX Diagnostics USA
Infectious Disease Research Institute USA
Nanogen Inc USA
PriTest USA
Salubns Inc USA
T2 Biosystems USA
13 partners found

Partnerships

Country: | Germany (15) [-] Program: |TB [-] Profike:

Who we work with

Qur donors
Donate to FIND Carl Zeiss Microlmaging GmbH Germany

Chimera Biotec GmbH Germany

Cibitest GmbH Germany

Genovac GmbH Germany

Hain Lifescience GmbH Germany

LIONEX Diagnostics Germany

Thymed GmbH Germany

7 partners found
Partnerships

Country: |Turkey(1) |ZH Program: |TB |Z|| Profile:

Who we work with
Our donors
Donate to FIND Turkish National TB Reference Laboratory (NTRL), Department of Refik Saydam Heigiene Center (RSHC)
1 partner found
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Direncin Saptanmasinda Kullanilan Yontemler

Fenotipik yontemler

— Otomatize sivi sistemler (MGIT 960; BD)
— Ticari mikrodilisyon testi (Sensititre MYCOTB; Trek Diagnostic)

— Rapid colorimetric drug susceptibility test [RCDST] (http://www.finddiagnostics.org)
— Nitrate-reductase assay [NRA] (Plos ONE; 6(5); 19565, 2011)

— Microscopic Observation Drug Susceptibility [MODS] (Plos ONE; 6(5); 19565, 2011)

Molekller yontemler

— PCR-ters hibridizasyon (Hain-LifeScience) — DNA dizi analizi
— Xpert MTB/RIF (Cepheid)



MGIT 960 (Becton Dickenson)

Primer ilaclar MGIT960 (NCCLS;2003) |MGIT960 (CLSI; 2011)
|zoniyazid 0.1 0.1
0.4 0.4
Rifampisin 1.0 1.0
Etambutol 5.0 5.0
Pirazinamid 100 100
Sekonder Ilaclar
Streptomisin 1.0 1.0
4.0 4.0
Amikasin 1.0
Kapreomisin 2.5
Etionamid 5.0
Etambutol 7.5
Levofloksasin 1.5
Moksiflokasin 0.25
Ofloksasin 2.0
Rifabutin 0.5
Linezolid 1.0




Sensititre MYCOTBI (TREK Diagnostics)

e Daha kisa sltrede sonucg (10-14 gun)

e MIK degerleri

e Hem birinci hem ikinci secenek ilaclar

e APY ile %99.3 uyum (Eur J Clin Microbiol Infect Dis. 2012;31: 835-9)

e APY ile %94-100 kategorik uyum (3 clin Microbiol. 2012; 50: 3732-4)

SENSITITRE® CUSTOM PLATE FORMAT
Plate Code: MYCOTEI
1 2 3 4 3 [ 7 B g 10 i 12 ANTIMICROEBICS
A COFL [ MXF [ RIF | AMI | STR | RFE | PAS | ETH [ CYC | INH | KAN | EMB OFL  Ofloxacin
32 g 16 16 32 16 iad 40 256 4 40 32 MxXF  Moxifloxacin
Bl OFL [ MXF [ RIF | AMI | STR | RFEB | PAS | ETH [ C¥C | INH | KAN | EMB RIF Rifampin
16 4 =] a 16 =] 32 20 128 2 20 16 AMI  Amikacin
Cl OFL [ MxF [ RIF | AMI | STR | RFEB | PAS | ETH [ C¥C | INH | KAN | EMB STR  Streptomycin
a 2 4 4 ] 4 18 10 54 1 10 a RFE  Rifabutin
D OFL [ MxF [ RIF | AMI | STR | RFE | PAS | ETH [ C¥C | INH | KAN | EMB PAS  Para-aminosalicyfic acid
4 1 2 2 4 2 a 5 3z 05 5 4 ETH  Ethicnamide
E| OFL | MxXF | RIF | AMI | STR | RFE | PAS | ETH | CYC | INH | KAN | EMB CYC  Cyclosesine
2 0.5 1 1 2 1 4 25 16 025 | 25 2 INH  Isoniazid
F OFL | MXF | RIF | AMI | STR | RFE | PAS | ETH | CYC | INH | KAN | EMB KAN  Kanamycin
1 025 | 05 0.5 1 0.5 2 12 g 012 1.2 1 PO5  Positive Control
G OFL [ MXF [ RIF | AMI [ STR | RFE | PAS | ETH [ CYC | INH | KAN [ EMB EME  Ethambutel
05 | 012 | 025 | 025 | 05 | 025 1 0.6 4 008 | 08 0.5
H CFL [ MXF [ RIF | AMI [ STR | RFB | PAS | ETH | CYC | INH | POS | POS
025 (006 (012 [0.12 (025 [ D12 | 0.5 0.3 2 0.03

+ Inoculum: 5 x 10° cfuiml
*  Shelf Life: 6 mo.
‘, * Plates per Box:10




Rapid colorimetric drug susceptibility test (DST)

Product name: MDR-XDRTB Colour Test

Partner: London School of Hygiene and Tropical Medicine (LSHTM)
Stage of Development: Feasibility phase

Level of the Health system: Peripheral laboratory (microscopy centres)

A complete MDR-XDRTB colour test: sputum is An MDR-XDRTB colour test for drug- MDRTB grew in detection, isoniazid and
collected into disinfectant transport medium that is susceptible TB that only grew in the clear rifampiein containing quadrants, but the
applied directly to the culture plate as soon as it detection quadrant (red dots), not the quinolone (blue) prevented TB growth,
reaches the laboratory, without any processing. coloured antibiotic-containing quadrants ruling out XDRTB.

22.02.2012 tarih, 28212 sayili Resmi Gazete
ULUSAL TUBERKULOZ TANI LABORATUVARLARI AGI GALISMA USUL VE ESASLARINA DAIR TEBLIG’E
RCDST, NRA, MODS UYGUN DEGIL




Direncinin Saptanmasinda
Kullanilan Molekuler Yontemler

o Kultirden veya klinik 6rnekten DNA eldesi

e Direnc genlerinin (hedef DNA) PCR ile amplifikasyonu
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e Mutasyonlarin saptanmasi
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PCR-Ters Hibridizasyon Testleri

*MTBDRplus (Hain LifeScience) o e BCIPNGT
i “Of :\kaalten

—_—

—RIF direnci — rpoB e

—INH direnci — katG ve inhA s R R

‘INNOLIPA RIF TB (Innogenetics)
RIF direnci — rpoB

‘MTBDRs/ (Hain LifeScience)
*ETB direnci — embB

*AK, KAN, VIO, CAP direnci = rrs
Kinolon direnci — gyrA

M) II(

H

WT MUT MUT

‘Kullanim kolayhgi nedeniyle gliinimizde rutin uygulamada en cok

kullanilan yontemlerden biridir



MTBDRpl/us (Hain LifeScience)

oRIF ve INH direncini saptamaktadir
eYayma pozitif ve negatif solunum orneklerinden
eKultlrden

eTurk J Med Sci 2011; 41 (3): 419-25
eMTBDRplus (V1) DB (+) 82 6rnek
3 TUB (%96) negatif, toplam 8 gecersiz sonug (%90)
oRIF uyumu (%97.5), INH uyumu (%98.8)

eJ Clin Microbiol 2012; 50 (11): 3712-16
eMTBDRplus (V2) toplam 282 6rnek Ozgulliik %100
eDuyarlilik 21 DB (+) 6rnekte %100
eDuyarlhk 31 DB (-) 6rnekte %56.6

oRIF ve INH duyarlilik sonucu uyumu (%100)




MTBDRs/ (Hain LifeScience)

eAK, KAN, VIO, CAP, ETB ve FLQ direncini saptamaktadir
eYayma pozitif solunum 6rneklerinden
eKllturden

PL0S ONE 2013; 8(2): e55292 Meta-Analiz

eDirenci saptamada duyarhhk

oFLQ %87.4 ‘AK %82.6 ‘CAP %82
eKAN %44 .4 -ETB %67.9

eDuyarhhgi saptamada 6zgiilliik

oFLQ % 97.1 ‘AK %99.5 ‘CAP %97.3
eKAN %99.3 -ETB %79.9

eKlinik oOrneklerdeki performansini degerlendirmek igin veriler

yeterli degil




Sorunlar

eSessiz mutasyonlar direng paterni olusmasina yol acabilir

eTest sadece problarin secildigi genomik boélgelerin sinirlari icinde calisir
—Bu genlerin diger boélgelerinden kaynaklanan
-Bilinmeyen diren¢ mekanizmalari saptanamaz

o Wild-tip propla birlikte mutasyon proplarindan biri pozitif boyanabilir
—Heterorezistans durumunda
—-Test edilen 6rnekte birden fazla sayida sus bulunmasi durumunda

eDirencin fenotipik olarak ortaya cikip cikmamasi arastirilan mutant ve

mutant olmayan dizilerin oranina bagldir

eSonuclar mutlaka fenotipik duyarllik testleriyle dogrulanmalidir



Real-time PCR [GeneXpert MTB/RIF]

rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

PROBE A

PROBE D

5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3!

Cycles

o ! f Test and Analyte Result
| AssayName §>§ppr} MTE-RIF Version ,]f
Test Resutt |f
Analyte Ct EndPt Analyte Result Probe
Name Check
/7~ N\ Result
Probe D 17.4 217.0 POS
Probe C 16.4 267.0 POS
Probe E 183 1230 POS
Probe B 17.5 183.0 POS
SPC 27.0 298.0 ~
Prabe A 16.0 182.0 ( pos| )
A AR AR An AR A A AN A A A n N A A AA A AN AnAnnnAAAAnnAnAnnAnAnAnoaAnaanna N any R T T T T
Legend
300 vl [ /] Probe D; Primary ||
A v || Probe C; Primary
[v || Probe E; Primary
[vi /] Probe B; Primary
g 200 Vi [_] SPC; Primary
g [vi|_| Probe A; Primary
8
8
2
= 100
0
10

<

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - &

PROBE B




GeneXpert MTB/RIF

! ( Test and Analyte Resuit
: Assay Name iXpen MTE-RIF \ Version !1 |
Analyte Ct EndPt Analyte Result Probe
Name Check
Result
Probe D 146 214.0 POS
Probe C 13.4 240.0 \ POS
Probe E 0.0 -3.0 NEG
Probe B 144 177.0 POS
SPC/ 26.0 254.0 NA
Prohe A 12.6 194.0 POS
Legend
= [vI[/] Probe D; Primary | 4|
2 e [¥ || Probe C; Primary
S = o S [/ || Probe E; Primary
et [l /| Probe B; Primary
g 160 [l || SPC; Primary
g [v![_| Probe A; Primary
@
» & 120
=]
2
™
80
40
0
=

rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGEGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3!

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - &

PROBE B PROBE E




GeneXpert MTB/RIF

{|( Testand Analyte Result

Assay Name >pert MTB-RIF ] Version 1|
Analyte Ct EndPt Analyte Result Prohe
Name Check
Result
Probe D 17.2 2340 FOS
Prohe C 16.5 311.0 POS
Probe E 0.0 -200 é NEG
Probe B 0.0 2.0 S NEG
SRE 331 212.0 NA
Frobe A 16.5 160.0 FOS
Legend
300 A I [/] Probe D; Primary |« |
s [vl (] Probe C; Primary
i [/ |__| Probe E; Primary
¥ /] Probe B; Primary
£ 200 v || SPC; Primary
5 [vI[_| Probe A; Primary
g
s
=5
= 100
o = e

<

rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

PROBE D

5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3!

PROBE A

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - B
PROBE B PROBE E




GeneXpert MTB/RIF

eYayma (+) ve (-) orneklerden (kultirden) RIF direnci saptanabilmektedir

eJ Clin Microbiol 2012; 50 (11): 3712-16
eGene Xpert toplam 282 ornek ozgiilliikk %100
21 DB (+) 6rnekte duyarlilik %90.5
¢31DB (-) ornekte duyarhlik %58
oRIF duyarhlik sonucu uyumu %100

eJ Clin Microbiol 2011; 49(12): 4138-41
eGene Xpert toplam 253 pulmoner ornek ozgillik %100
27 DB (+) ornekte duyarllik %100 (%98)
¢35 DB (-) ornekte duyarlilik %68.5 (%68)
eGene Xpert toplam 176 ekstrapulmoner ornek ozgiilliikk %100
4 DB (+) ornekte duyarllik %100
44 DB (-) ornekte duyarllik %47.7
oRIF duyarhlik sonucu uyumu %100



DNA Dizi Analizi: Sanger

Madel 310 13Samplet Signal G:2896 A:2153 T:1009 C:1934 Page 1 of 1
AH A Version 3.3 DT POP6{BD Set-AnyPrimer} Wed, Oct 2, 2002 10:24 AM
mw- ABI-CE1 13 Seq inst BDT Fri, May 3, 2002 1:08 AM
Version 3.2 Lane 1 Points 1322 to 3989 Pk 1 Loc: 747 Spacing: 12.34{12.34)

CEEAG G AEGET GG AG GEGAT CACAIE CEERG AEGT T G AT €A ACAT EC G GF

AGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCI
100 11@ 120 130

G T CAC G T G AGC GT 6C CGG6GGC T 66 AGGETCCGC G ACGEGT G6GC
180 190 200 210




Klinik 6rnek eLancet 2011; 377: 1495-1505

oRIF direncli olgularda

Duyarlihk 236/250 (%94:4)

oRIF duyarh olgularda

Ozgullik 796/810 (%98-3)

eInt J Tuber Lung Dis 2012; 16:206-8

- Xpert RIF —> direncli
- MTBDRplus RIF — duyarl

\ 4
Gene-Xpert MTB/RIF

— Fenotipik test RIF —» duyarl

— Dizi analizi RIF —» duyarl

eYanlis pozitif

B e eHeterorezistans

eMultipil susla enfeksiyon



MTBDRplus

v

Gerekirse DNA
dizi analizi

Duyarhhlik testi
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* En hizli yontem 1 gtn -10 gun

 Enyavas yontem 21 gun

Klinisyen icin hizli duyarlilik sonucu ne kadar kritik?

Turkiye’de 2009 yilinda CID-TB
* Yeni olgularda %2.7
« Tedavi almis olgularda %20.5

e Kilinisyen sonuclari ne kadar dikkate aliyor?

TABLO 4: Calismamizdaki direng oranlari.

Direnc sekli

Yeni olgu (primer) direnci

Hepsi duyarh
Tek ilaca direng
H (izoniyazit)

R (rifampisin)

E (etambutol)

S (streptomisin)
En az HR (CID)
HRES

HRE

HE

HS

Toplam hasta

n
49
208
34
39
15
17
7
12
5
4
1
2
257

o
‘o

19,1
80,9
13,2
15,2
5,8
6,6
2,7
4,7
1,9
1,6
0,4
0,8
100

Diger ti¢ hasta hem klinik hem de laboratuvar ola-
rak CID TB kabul edildi. Laboratuvar olarak CID
olan 12 hastanin 9unda (%75), sadece R direnci
olan ii¢ hastanin hepsinde 2 ay HRZE + 4 ay HR te-
davisi ile iyilesme saglandi. Hastalar asker oldukla-

DSO
CID-TB kiir %65-85
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