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Introduction

ñReach the three million

A TB test, treatment and cure for allò

World TB day theme for 2014



TB Burden (GTR 2013)

Å8.6 million patients

Å1.1 million TB patients are PLHIV

Å1.3 million deaths

Å4,50,000 MDR (3.6% new, 20% Prev. treated)

Å9.6 % of MDR are XDR TB

Å26% patients from INDIA

Åó3 million cases missed notification in 2012ô



Diagnosis of TB



Diagnosis of MDR TB





Comparison of Various Diagnostic Tests for Diagnosis of 
TB

Microscopy LED 

Microscopy

GeneXpert

MTB/RIF

LAMP Solid Culture Liquid 

Culture

Threshold 

(CFU/ml)

10,000 - 131 (106-

176)

- ~100 10-50

Turnaround 

time

1-2 days 1day 90 min - 4-8 week Days - 2 

week

Sensitivity 50-60 % 10% >than 

ZN staining

~90 % 88 % Reference Reference

Specificity 98% 94 % Reference Reference

Technical 

expertise

Required Required Minimal Required Required Required

Biosafety Better than 

Microscopy

Other Prone to 

contaminatio

n

- Boehme CC et al. Semin Respir Crit Care Med 2013;34:17 ï31.

- Lawn SD et al. Lancet Infect Dis 2013; 13: 349ï61.



Comparison of Various Diagnostic Tests for Detection of 
Drug resistance in TB

GeneXpert

MTB/RIF

LPA MODS CRI Nitrate 

reductase A 

Solid 

Culture

Liquid 

Culture

Turnaround 

time

90 min 1-2 days 7 days 5-10 days 7-14 days 4-8 week Days - 2 

week

Sensitivity ~90 % 97 % (R)

84% (H)

92%

89- 100%

>94% (R)

>92% (H)

Reference Reference

Specificity 98% 99% 96% Reference Reference

Technical 

expertise

Minimal High High High HIgh High High

Biosafety Better than 

Microscopy

Atleast BSL 

II

Atleast BSL 

III

Additional 

Comments

Can be 

done in 

usual lab

Can not 

replace 

Culture

- - - - Prone to 

contaminati

on

- Boehme CC et al. Semin Respir Crit Care Med 2013;34:17 ï31.

- Lawn SD et al. Lancet Infect Dis 2013; 13: 349ï61.



History of GeneXpert- Platform

ÅOriginally developed by Cepheid Inc. for the detection of anthrax

ÅOnboard sample preparation with fully-automated rt-PCR amplification 
and detection

ÅCartridge-based system incorporates microfluidics technology and fully 
automated nucleic acid analysis

ÅExpanding range of different organisms, genes may be detected using 
pathogen-specific cartridges within the same platform

ÅMachines with 1, 4, 16 and 48 modules are available, permitting multiple 
assays to be run concurrently and independently

-Lawn SD et al. Lancet Infect Dis 2013; 13: 349ï61



Target- Why Rifampicin?

ÅAmenable to rapid detection- 95% of all rifampicin-resistant 
mutations localized within the 81 bp core region of rpoB gene

ÅThese mutations are highly predictive of rifampicin resistance

ÅCore region is þanked  by M tuberculosis  complex-speciýc DNA 
sequences

ÅM tuberculosis and rifampicin resistance can be tested 
simultaneously by targeting one amplicon

ÅRifampicin resistance is strongly, although not invariably, 
indicative of MDR tuberculosis

-Lawn SD et al. Lancet Infect Dis 2013; 13: 349ï61



- http://www.finddiagnostics.org/programs/tb/find_activities/automated_naat.html

Itôs ñGeneXpert MTB/RIFò

http://www.finddiagnostics.org/programs/tb/find_activities/automated_naat.html


- http://www.finddiagnostics.org/programs/tb/find_activities/automated_naat.html

http://www.finddiagnostics.org/programs/tb/find_activities/automated_naat.html


- WHO Xpert fact sheet Oct 2013



Performance of Xpert MTB/RIF in Clinical setting
Pulmonary TB



Initial Test replacing microscopy

-Cochrane Review 2013

Sn- 88%



Follow-up to Negative smear

Sn- 98%

-Cochrane Review 2013



Follow-up to Negative smear

Sn- 68%

-Cochrane Review 2013



Xpert in Diagnosis of PTB

ÅPooled sensitivity in HIV Negative- 89% (95% CI 81-94%)

ÅPooled sensitivity in PL-HIV 80% (95% CI 67% - 88%)
ÅPLHIV Smear +ve, Culture +ve ï100% (82-100%)

ÅPLHIV Smear ïve , Culture +ve- 43% (30-58%)

ÅFresh specimen > Frozen

-Cochrane Review 2013



-Cochrane Review 2013

Xpert MTB/RIF for Rif Detection in PTB

Sn- 94% Sp- 98%



Systematic review and Meta-analysis

ÅStudies published up to October 2011

Å18 studies, 10,224 patients

Å15 reported on Dx of PTB,

ÅPooled sn- 90·4% (95% CI 89·2ï91·4), sp- 98·4% (98·0ï98·7).
ÅSm ïve- 75·0%
ÅSm +ve- 98·7%

Similar to Cochrane review, however current G4 version, launched in 
Dec 2011might differ in performance

ÅG4 version in Africa- Specificity of 99.5%

-Chang K, J Infect 2012; 64: 580ï88

- Muhammad Osman et al. JCM, Nov 2013

Xpert in Diagnosis of PTB



Extrapulmonary TB



- Boehme CC et al. SeminRespir Crit Care Med 2013;34:17 ς31





Pediatric TB



-Lawn SD et al. Lancet 

Infect Dis 2013; 13: 349ï61


