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Global TB Case Detection

 2.6 million new smear + 
cases notified in 2007  5.3 million new cases 

overall notified in 2007cases notified in 2007

 64% of the estimated 4.1 
million cases

overall notified in 2007

 57% of the estimated 9.3 
million cases

WHO Report 2009 – Global Tuberculosis Control

 Smear-negative tuberculosis, particularly in 
HIV-infected personsp

 Childhood tuberculosis
 MDR and XDR-TB in specific situations
 Extra-pulmonary tuberculosis
 Latent tuberculosis infection in high-risk 

populations (children, contacts, HIV)p p
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Microscopy Culture Tuberculin test
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 Active TB
S [1882]◦ Sputum microscopy [1882]
◦ Mycobacterial culture [1882]
◦ Chest X-rays [1896]

 Latent TB (LTBI)
◦ Tuberculin skin test [1890]
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 Omics (genomics, 
proteomics, etc)proteomics, etc)

 Immunology 
 Molecular biology
 Biotechnology
 Nanotechnology

9

We now have a strong diagnostics pipeline

10
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Courtesy: STP NDWG

What is the blueprint (pathway) to new TB diagnostics?
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STP NDWG 2009
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 Liquid culture systems reduce 
delays in obtaining results to days 
rather than weeks
◦ For DST, delay may be as little as 

10 days vs. 28‐42 days with solid 
media

 Liquid systems are more sensitive 
‐ increase the case yield by ~10% 
over solid media

 Liquid systems are, however, 
more prone to contamination by 
other micro‐organisms. 
◦ In experienced laboratories ~5‐

16

In experienced laboratories,  5
10% of specimens cannot yield 
results because of contamination

http://www.who.int/tb/dots/laboratory/policy/en/index3.html
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WHO policy in 2007

17
http://www.who.int/tb/dots/laboratory/policy/en/
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19http://www.who.int/tb/dots/laboratory/policy/en/

Minion et al. Exp Rev Med Dev 2009
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WHO recommends that 
l flconventional fluorescent 

microscopy be replaced 
by LED microscopy, and 
that LED microscopy be 
phased in as an 
alternative for 
conventional ZN lightconventional ZN light 
microscopy.

http://www.who.int/tb/laboratory/policy_statements/en/index.html

WHO recommends that countries that 
have successfully implemented current 
WHO policy for a two-specimen case-

2010 WHO policy on same2010 WHO policy on same--day smear day smear 
diagnosisdiagnosis

finding strategy consider a switch to 
the same-day-diagnosis approach, 
especially in settings where patients 
are likely to default from the 
diagnostic process. 

Countries that are still using the three 
specimen case-finding strategy should 
consider a gradual change to theconsider a gradual change to the 
same-daydiagnosis approach, once 
WHO-recommended EQA systems are 
in place and good quality microscopy 
results have been documented.

http://www.who.int/tb/laboratory/policy_statements/en/index.html
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 2 sputum smears
◦ Can be on the same day

 Fluorescence 
microscopy
◦ Preferably LED 

microscopy
◦ Concentrated, if 

possiblepossible
 One of two is positive 

= TB
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 Detection of MTB & RIF-
resistance (rpoB)

 Requires extraction, 
amplification

 Colorimetric 
development using 
immobilized probes

 Innogenetics, INNO-LiPA
Rif TB

Inno-LiPA Rif.TB assay
Innogenetics, Belgium

Rif TB
 Hain, GenoType

MTBDRplus

GenoType MTBDRplus assay
Hain Lifescience GmbH, Germany

26

98% Sensitivity 99% Specificity

Ling, Zwerling & Pai. ERJ 2008
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New initiatives by WHO, 
Stop TB Partnership, 
UNITAID and FIND

htt // h i t/tb/f t hi / d tb id t t / /i d ht l htt // it id

27

http://www.who.int/tb/features_archive/mdrtb_rapid_tests/en/index.html http://www.unitaid.eu

EXPAND-TB supplies MDR-TB diagnostics to high-burden 
countries. With a new grant of US$ 61 482 085, the 
project, led by the GLI in close collaboration with FIND 
and GDF, will be expanded to increase the countries 
covered from 16 to 27. The overall objective is to jump-
start strengthening of laboratories in these countries, 
through collaboration between a variety of partners.

http://www.who.int/tb/laboratory/policy_statements/en/index.html

MODS Thin layer agar

Colorimetric redox indicator assay Nitrate reductase assay
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WHO recommends the selective use of one or 
more of the following non-commercial culture and 
DST methods, in reference laboratories, and under 
strict laboratory protocols:

2010 WHO policy on non2010 WHO policy on non--commercialcommercial
rapid culture methods for DSTrapid culture methods for DST

• CRI methods, as indirect tests on M. tuberculosis 
isolates from patients suspected of
having MDR-TB, and acknowledging that time to 
detection of MDR-TB would not be faster (but less 
expensive) than conventional DST methods using 
commercial liquid culture or molecular line probe 
assays;
• MODS, as direct or indirect tests, for rapid 
screening of patients suspected of having
MDR-TB;
• NRA, as direct or indirect tests, for screening of 
patients suspected of having MDRTB,
and acknowledging that time to detection of MDR-
TB in indirect application would not be faster than 
conventional DST methods using solid culture.

http://www.who.int/tb/laboratory/policy_statements/en/index.html

 IGRAs

 Serological, antibody-based tests for TB

 Automated molecular assay (Xpert MTB/Rif)
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T-SPOT.TB® [Oxford Immunotec, UK]

QuantiFERON-TB Gold® In Tube [Cellestis 
Ltd, Australia]

 Active TB: The quality of evidence for 
use of IGRAS in diagnosis of active TB 
was low and it is recommended thatwas low and it is recommended that 
these tests should not be used as a 
replacement for conventional 
microbiological diagnosis of pulmonary 
and extra-pulmonary TB in low- and 
middle-income countries (strong 
recommendation).

 LTBI: The quality of evidence for use of 
IGRAS for LTBI screening in various 

(HIV t t hild HCW )groups (HIV, contacts, children, HCWs) 
was very low and recommended that 
these tests should not be used as a 
replacement for TST for the assessment 
of LTBI (strong recommendation).

http://www.who.int/tb/advisory_bodies/stag_tb_report_2010.pdf
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 Attractive, especially if made into point of care (POC)
 Have been around for a long time
 Existing serological tests have failed
◦ But still sold by many companies and used in developing countries

33

 Commercial serological tests 
provide inconsistent and imprecise 

ti t f iti it destimates of sensitivity and 
specificity. There is no evidence 
that existing commercial 
serological assays improve 
patient-important outcomes. 

 Overall data quality was graded as 
very low and the Expert Group 
strongly recommended that thesestrongly recommended that these 
tests not be used for the diagnosis 
of pulmonary and extra-pulmonary 
TB.

http://www.who.int/tb/advisory_bodies/stag_tb_report_2010.pdf
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Automated molecular assay:
Xpert™ MTB/RIF [Cepheid, USA]

>98% sensitivity in S+/C+

~70% sensitivity in S-/C+

>99% specificity in C-

2 hours to result

Rifampin resistance Y/N

Courtesy: FIND
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http://www.who.int/tb/features_archive/new_rapid_test/en/index.html

http://www.who.int/tb/features_archive/new_rapid_test/en/index.html
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39
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41Wallis R, Pai M et al. Lancet 2010

Reference
Labs

•Surveillance
•Reference methods
•Network supervision

LC / DST 
15d/ 
30d

In house DST 
(MODS, NRA, 
CRI) Special 
settings and 

diti

SubDistrict
Level

Regional
Labs

Distric
t
Level

•Resolution testing 
(screening-test negative
drug resistance)

•Screening
•Passive case finding
•Detect and treat

Integrated NAAT +40% 
/2h

LPA  Rif / INH 2d
SC / DST 
30d / 
60d

ZN 2-3d

LC / DST 
15d / 
30d

conditions

Microscopy
Level

Communit
y
Level

•Clinical 
Screening
•Primary  care

LED FM +10% Manual NAAT+25% 

RDT Gen1 / Gen 2

Courtesy: FIND
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http://www.stoptb.org/global/plan/


