
















MPB64 skin patch test (Sequella)

Pai M et al. Exp Rev Mol Diagn 2006;6(3):423-432; Image courtesy Sequella Inc.

Sensitivity: 65 – 98%
Specificity: 96 - 100%



Drug susceptibility testing



Diagnosis of drug resistance
Relies on sputum culture:

solid media in most developing 
countries

Slow
Not widely available

Liquid media (BACTEC, MGIT):
rapid, but
expensive and beyond the reach 
of resource limited countries

New tools for drug resistance:
Rapid cultures
Line probe assays
Phage-based assays
MODS



Rapid culture systems
Liquid media (MGIT):

rapid and accurate, but
expensive and beyond the 
reach of resource limited 
countries
may be useful in high risk 
groups (HIV)
New WHO policy supports 
widespread use

Colorimetric culture systems 
(TK Medium)

limited evidence, but may be 
more suitable for high burden 
countries



Microscopic observation drug susceptibility 
assay (MODS)

Mycobacteria grow more 
rapidly in liquid media 
and detectable earlier-
inverted microscope
Sensitivity better than LJ 
slopes (98 vs 84%); 
7 days for culture and 
DST, cheap, simple, 
accurate

Courtesy: David Moore & Luz Caviedes



Line Probe Assays:Line Probe Assays:

Reverse hybridization principleReverse hybridization principle

Courtesy: Innogenetics, Belgium



Courtesy: Innogenetics, Belgium



LiPA has high sensitivity and specificity when culture 
isolates are used

majority of studies had sensitivity of 95% or greater, and 
nearly all were 100% specific

Results less accurate when the test is directly 
applied on clinical specimens (e.g. sputum)

there is a paucity of data on application of this test directly 
to clinical specimens



GenoType® MTBDR 
assay

GenoType® MTBDR: 
introduced in 2004
GenoType®
MDBDRplus: 
introduced in 2007

DNA strip tests based 
on reverse 
hybridization 
technology

Directly used on 
sputum

[Hain LifeScience, Germany]



Meta-analysis: RIF resistance

98% Sensitivity 99% Specificity

Ling, Zwerling & Pai. Unpublished data



In conclusion, much progress has been 
made in improving TB diagnosis, but…



will new tools reach those who 
really need it?




