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},J e Aktif tuberkiillozlu hasta sayisi: 13.7 milyon n?“"

w’ﬁj * Yeni hasta sayisi: 9.27 milyon Lﬁu
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Tum ugraslara ragmen, yillardan beri bu
sayilar duisme egilimine girmiyor!!

NEDEN?




Tuberkiulozun Rutin
Laboratuvar Tanisi

e Mikroskopik inceleme

 Kultur yontemleri

- Sivi
- Kati




Tuberkiulozun Rutin
Laboratuvar Tanisi

e Mikroskopik inceleme

 Kultur yontemleri

- Sivi
- Kati

e Molekiler yontemler ???
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&. Tuberkuloz ve Molekiler Yontemler

e Tuberkiloz tanisi

e Mikobakterilerin tir diuzeyinde
tanimlanmasi

4 M. tuberculosis’e kars: ila¢ direncinin

£, saptanmasi
,,.i e M. tuberculosis suslarinin
Yo genotiplendirilmesi
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tabanli testlerin yeri nedir?

 Tuberkuloz tanisinda nukleik asit
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Commercial Nucleic-Acid Amplification Tests for
Diagnosis of Pulmonary Tuberculosis in Respiratory
Specimens: Meta-Analysis and Meta-Regression
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Citation: Ling DI, Flores LL, Riley LW, Pai M (2008) Commercial Nucleic-Acid Amplification Tests for Diagnosis of Pulmonary Tuberculosis in
Respiratory Specimens: Meta-Analysis and Meta-Regression. PLoS ONE 3(2): e1536. doi:10.1371/journal.pone.0001536

Background. Hundreds of studies have evaluated the diagnostic accuracy of nucleic-acid amplification tests (NAATs) for
tuberculosis (TB). Commercial tests have been shown to give more consistent results than in-house assays. Previous meta-
analyses have found high specificity but low and highly variable estimates of sensitivity. However, reasons for variability in
study results have not been adequately explored. We performed a meta-analysis on the accuracy of commercial NAATs to
diagnose pulmonary TB and meta-regression to identify factors that are associated with higher accuracy. Methodology/
Principal Findings. We identified 2948 citations from searching the literature. We found 402 articles that met our eligibility
criteria. In the final analysis, 125 separate studies from 105 articles that reported NAAT results from respiratory specimens were
included. The pooled sensitivity was 0.85 (range 0.36-1.00) and the pooled specificity was 0.97 (range 0.54-1.00). However,
both measures were significantly heterogeneous (p<.001). We performed subgroup and meta-regression analyses to identify
sources of heterogeneity. Even after stratifying by type of commercial test, we could not account for the variability. In the
meta-regression, the threshold effect was significant (p=.01) and the use of other respiratory specimens besides sputum was
associated with higher accuracy. Conclusions /Significance. The sensitivity and specificity estimates for commercial NAATs in
respiratory specimens were highly variable, with sensitivity lower and more inconsistent than specificity. Thus, summary
measures of diagnostic accuracy are not dinically meaningful. The use of different cut-off values and the use of specimens
other than sputum could explain some of the observed heterogeneity. Based on these observations, commercial NAATs alone
cannot be recommended to replace conventional tests for diagnosing pulmonary TB. Improvements in diagnostic accuracy,
particularly sensitivity, need to be made in order for this expensive technology to be worthwhile and beneficial in low-resource
countries.




Yayin tarama kriterleri:

* Pulmoner tuberkuloz tanisi icin NAAT kullaniimis
olmasi;

« Altin standart kultur yontemiyle karsilastirma
yapiimis olmasi;

* Duyarlilik ve ozgulluk degerlerinin verilmis olmasi; i
« En az 50 ornekle ¢aligiimis olmasi.
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* Kiriterlere uygun olup incelemeye alinan ¢alisma
sayisl: 125

* Ortalama ornek sayisi: 715 (57-7539)

}5*:*‘,*?7";-: v
&f{ Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests E"q,"'

~% for diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis
and meta-regression. PL0oS One 2008; 3(2): e1536




SONUCLAR:

* Duyarlihk ve ozgulluk sonuglari cok degigken.

4 * Duyarlilik: %85
«  Ozgullik: %96

 Kilinik olarak anlamli bir tanisal dogruluk derecesi yok.

Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests E'i,
for diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis —# i
and meta-regression. PL0oS One 2008; 3(2): e1536 o "
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YORUM:

Bu duyarlilik seviyelerindeki bir test grubuna rutin
uygulamada tek basina guvenilemez.

Bu test grubu, ancak altin standart yontemi
destekleyen bir yontem olarak kullanilabilir.
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p"{ Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests
P2 for diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis ¥ i

~# and meta-regression. PL0oS One 2008; 3(2): e1l536 h‘
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Hangi tiur PCR Yontemi?

e Laboratuvar yapimi (in house) yontemler
— Optimizasyona acik
- Ucuz

 Hazir ticari kitler
- Standardizasyon imkani
— Solunum yolu oérnekleri icin optimize edilmis
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- Laboratuvar yapimi yontemlerle hazir ticari kitlerin ;%
duyarhilik ve 6zgilliikleri arasinda 6nemli bir fark gt
olmadig: gosterilmis: g
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Huang TS et al: Comparison of the Amplicor assay and Digené,
system with in house PCR... J Clin Microbiol 1996, 34:3092- »3!

AN

3096. .ﬁ‘%.::.i"
Yuen KY et al: Comparison of two automated DNA qh#

amplification systems with a manual one-tube nested PCR..&.

J Clin Microbiol 1997, 35:1385-1389. ;f;n

witel, ‘.

Cohen RA et al: Diagnosis of pulmonary tuberculosis using fn,
PCR assays on sputum... Am J Respir Crit Care Med 1998, =,
157:156-161. Yoot
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Abstract

Background: More than 200 studies related to nucleic acid amplification (NAA) tests to detect
Mycobacterium tuberaslosis directly from clinical specimens have appeared in the world literature
since this technology was first introduced. NAA tests come as either commercial kits or as tests
designed by the reporting investigators themselves (in-house tests). In-house tests vary widely in
their accuracy, and factors that contribute to heterogeneity in test accuracy are not well
characterized. Here, we used meta-analytical methods, including meta-regression, to identify
factors related to study design and assay protocols that affect test accuracy in order to identify
those factors associated with high estimates of accuracy.




* Kiriterlere uygun olup incelemeye alinan ¢alisma
sayisl. 84

* Ortalama ornek sayisi: 149 (14-727)

&f{ Flores LL, Pai M, Colford JM, Riley LW. In-house nucleic acid amplification tests

~%  for the detection of M. tuberculosis in sputum specimens: Meta-analysis and meta-
regression. BMC Microbiol 2005; 5:55.




SONUCLAR:

# oo Duyarlilik ve ozgulluk sonuclari gok degisken.

*"’j * Duyarllik: %9.4 - %100
e, « Ozgilluk: %5.6 - %100

;:J * Kilinik olarak anlamli bir tanisal dogruluk derecesi yok.
s * Hedef bolge olarak 156110 bolgesinin kullanildigt
Wi calismalarda tanisal dogruluk derecesi daha yuksek.

”j Flores LL, Pai M, Colford JM, Riley LW. In-house nucleic acid amplification tests
wr%  for the detection of M. tuberculosis in sputum specimens: Meta-analysis and meta-
ol regression. BMC Microbiol 2005; 5:55.
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YORUM:

e
*‘j » Bu duyarlilik seviyelerindeki bir test grubuna rutin
"’“’J uygulamada tek bagina giivenilemez.

- » Bu test grubu, ancak altin standart yontemi
ww#  destekleyen bir ydontem olarak kullanilabilir.
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;1"’{ Flores LL, Pai M, Colford JM, Riley LW. In-house nucleic acid amplification tests "‘g'
P for the detection of M. tuberculosis in sputum specimens: Meta-analysis and meta- 3w
Wil regression. BMC Microbiol 2005; 5:55. 2"&






HIV Viral Yiik Tayininin Onemi

» Tedaviye baslandiktan sonraki siireg:
» 1-4 hafta: HIV RNA seviyesinde hizli disds.

» Daha uzun sireli (birkag ay), fakat daha yavas
bir disus.

» Maksimum antiviral etki 4-6 ayda saglanir.
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Tedavi Etkinliginin
HIV Viral Yik Ol¢iumdi ile Izlenmesi

- HIV RNA;
> Tedaviye baslarken,
» 3-4 aylik araliklarla, bakilmal.
» Anlamli degisim: Viral yiukte en az %50 azalma.

+ Tedavi basarisi:

» 24-48 haftada viral yikiin 50 kopya/ml'nin
altina dusirdlmesi.

Scand J Infect Dis 2003; 35:155.
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Tedavi Etkinliginin
HIV Viral Yik Ol¢iumdi ile Izlenmesi

Lancet 2003, 362:679

> Alti ay siireyle HAART uygulanan 9323
hastada,

> Klinik diizelmenin en onemli gostergeleri,
CD4 sayisi ve viral yik.
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HIV ile Enfekte Hastalarin
Degerlendirilmesi

» HIV viral yikiine ne zaman bakilmali?
v Tlk vizitte,
v’ Tedavi almayan asemptomatik hastalarda 6 ayda bir,
v’ Tedaviye baglarken,
v’ Tedavi surerken 3 ayda bir.




“Evaluation of the value of PCR method
in diagnosis of tuberculosis”

Alp A, Hascelik G, Ozkara S

40th Union World Conference on Lung Health, 2009

ki yillik sUrecte laboratuvara gonderilen érneklere,
mikroskobik inceleme, kultur ve PCR yontemleri
uygulandi.

PCR duyarhligi: %80.7 (46/57)

Sadece PCR ile pozitif bulunan 13 ornege, klinik
acidan nasil bakildigi arastirildi.



Vol R b
s | Evaluation of the value of PCR method e
ot in diagnosis of tuberculosis” L

" “Af Alp A, Hasgelik G, Ozkara $ g'%h-_‘.

AL
s(j 40th Union World Conference on Lung Health, 2009 kz

&=+ + Bu hastalardan 7’sine, sadece PCR pozitifligi ile ¥ g
“,f tuberkiloz tedavisi baglandigi saptandi. i’mw
&‘J « Yedi 6rnek de akciger-disi érnekler idi. g
c‘“,j » Sonug: ;ﬁk""
o — Solunum yolu 6rneklerinde PCR ancak kdltira destekleyici :
4 bir tani araci olabilir. fy

%

ooty — Solunum yolu disindaki 6rnekler igin PCR kullanimi daha
d"f yararli sonuclar dogurabilir.



:f* ' “Is PCR an essential method for the diagnosis of tuberculosis
’,.f in a routin laboratory”

T ‘),3 Alp A, Hascelik G,

'& ‘,.i" ASM 110th General Meeting, 2010

&

W’JJ » Ug yillik stirecte izole edilmis 170 M. tuberculosis

.  izolatinin mikroskobik inceleme, kultir ve PCR
74  sonuglari incelendi.

.53‘— « Solunum yolu orneklerinde PCR duyarlihgi: %72
f'i » Solunum yolu-digi orneklerde PCR duyarhligi: %76

* Yorum: PCR, mevcut duyarlilik orani ile, rutin
R laboratuvara onemli bir katki saglamaktan uzaktir.



Tuberkuloz tanisinda kullanilabilecek molekuler
yontemlerin duyarhhgini etkileyen faktorler

* Niukleik asit izolasyon yontemi
 inhibitér maddeler

e Basil atiliminin az olmasi

e Kullanilan ornek hacmi




Teknik olarak umut veren yeni test yok mu?

Xpert MTB/RIF Testi

LAMP (Loop Mediated Isothermal
Amplification Test)

Mikrocip calismalari
Duzenleyici RNA'larin (sSRNA) kesfi
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Xpert MTB/RIF Testl

Ortak bir calismanin urunu:

— FIND (Foundation for Innovative New Diagnostics)
— Cepheid (A.B.D.)

— University of Medicine ad Dentistry of New Jersey
Iki saat icerisinde M. tuberculosis varliginin ve
rifampin direncinin saptanmasi

Uc primer ve bes prob kullanilarak uygulanan
“hemi-nested real-time PCR”



Sputum liquefaction
and inactivation with
2:1 sample reagent

= (4 5 (6

Sample Ultrasonic lysis DNA molecules Seminested
automatically of filter-captured mixed with dry real-time
filtered and organisms to PCR reagents amplification

washed release DNA and detection
in integrated
reaction tube

-

(8

Transfer of » Printable
2 ml material MTEB/RIF test result

o e s — RN Y e

into test cartridge ‘ : ) i PR3 -

e res e WERTOR -
PO e o G0

Assay Name MT3-RIF

Test Result | NEIEIECHEDIEGTHINNNN_N
RIF Resistance NOT DETECTED

Cartridge inserted into
MTB-RIF test platform

(end of hands-on work)




Xpert MTB/RIF Testi

2010 yilinda yayinlanan ilk calismalarda tatmin edici
sonuclar alinmis:

« Yayma-pozitif kaltar-pozitif orneklerde duyarlilik :%99

- Yayma-negatif kiiltiiripozitif drneklerde duyarlilik: %90 .4




45"{ Xpert MTB/RIF Testi

Gl « DSO tarafindan istenen standartlar ile
Kiyaslandiginda, dezavantajlari:
’j — Kitlerin raf omru en fazla 14 ay
— Cihaz yilik bakim gerektiriyor
oo — Cihaz pille ¢calismiyor

— Basit bir test ortaya c¢ikariimis ancak ¢ok
,j karmasik bir teknoloji kullantliyor
x|

— Ucuz deqil
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Tum Akciger TB Suphelilerd

|

—Balgam ARB Mikroskopisi

Sadece bir

TB disgl antibiyotik
tedlavisi
Film ve doktorun lyilesme yok
kanaati ARB /

tekrari

Butin yaymalar
negatif

Bir veya fazlg
yayma pozitif

Film ve doktorun
kanaati

’ Hayir TB
Degil®

., .4 2 Tarama: 2-3 haftadan uzun suren 6ksurlk. Tani:klinik bulgular, semptomlar, normal akciger filmi

b Diger bir tani diistinin



“Kultur, TB tanisinda yararli olmakla birlikte, TB
kontrolu icin yayma mikroskopisi kadar onemli
degildir. Kultur olanagi her yerde yoktur ve
sonuclarin alinmasi birkag¢ hafta ya da ay
surebilir; bu sure, degisimi izlemek agisindan
cok gectir.”
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Ornek

v
Mikroskobik inceleme

Sonug

v

Teksif
NaOH-NALC yontemiyle

el T

( Mikroskobik inceleme
o 1 PCR
o Negatif ‘/ \
Pozitif g 3 Negatif
\ Pozitif l

Sonug
-~ Sonug

(Molekiiler yéntem ile RIF-D/MDR )

<.......

( Molekiiler yontem ile tiir ayrimi ]

& ~

/MTB TDM\

Birinci secenek ilag duyarhlik testleri

d

RIF-D

J

ikinci secenek ilag duyarlilik testleri

J

{ Molekiiler genotiplendirme |

TDM ilag duyarlilik testleri
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