























MPB64 skin patch test (Sequella)

Sensitivity: 65 — 98% \of.
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Pai M et al. Exp Rev Mol Diagn 2006;6(3):423-432; Image courtesy Sequella Inc.



Drug susceptibility testing
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Diagnosis of drug resistance

e Relies on sputum culture:

solid media in most developing
countries

o Slow

» Not widely available

Liquid media (BACTEC, MGIT):
» rapid, but

» expensive and beyond the reach
of resource limited countries

e New tools for drug resistance:

Rapid cultures

Line probe assays
Phage-based assays
MODS
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Rapid culture systems

e 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
e Colorimetric culture systems
(TK Medium)

limited evidence, but may be
more suitable for high burden
countries
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Microscopic observation drug susceptibility

assay (MODS)

e Mycobacteria grow more
rapidly in liquid media
and detectable earlier-
Inverted microscope

e Sensitivity better than LJ
slopes (98 vs 84%);

7 days for culture and
DST, cheap, simple,
accurate

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Microscopic-Observation Drug-Susceptibility
Assay for the Diagnosis of TB

David A.J. Moore, M.D., Carlton A.W. Evans, M.D., Ph.D., Robert H. Gilman, M.D.,
Luz Caviedes, B.Sc., Jorge Coronel, B.Sc., Aldo Vivar, M.D., Eduardo Sanchez, M.D.,
Yvette Pifiedo, M.D., Juan Carlos Saravia, M.D., Cayo Salazar, M.D.,
Richard Oberhelman, M.D., Maria-Graciela Hollm-Delgado, M.Sc.,

Doris LaChira, M.D., A. Roderick Escombe, M.D., Ph.D.,
and Jon S. Friedland, M.D., Ph.D.
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Line Probe Assays:

Reverse hybridization principle

Chromogen Purple
(NBT/BCIP) precipitate
N 4

Alkaline Phosphatase

Streptavidin

Biotin

Amplified target

DNA-probe

Nitrocellulose strip ———

Courtesy: Innogenetics, Belgium



INNO-LIPA (Line Probe Assay)

Steps involved

dTTP, dATP, dGTP, dCTP DNA target

Biotinylated primers W
+
e T T RORNR

Thermal cycler

|

| =P Interpretation

PCR amplification Hybridization

Stringent wash
Conjugate incubation
Color development
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BIVIC Infectious Diseases BioMled Centil P
Research article

A commercial line probe assay for the rapid detection of rifampicin
resistance in Mycobacterium tuberculosis: a systematic review and

meta-analysis
Maureen Morgan'!, Shriprakash Kalantri'!2, Laura Flores3 and

Madhukar Pai* 14

e 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
e 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
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GenoType® MTBDR
assay

Free
DNA/RMNA

S DNA/RNA Isolation
5 —

e GenoType® MTBDR:
Introduced in 2004

e GenoType®
MDBDRplus:
introduced in 2007
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e DNA strip tests based
on reverse
hybridization
technology

e Directly used on
sputum @) \of.
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Meta-analysis: RIF resistance -
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Sensitivity (95% CI) Specificity (95% Cl)
4‘. Bang (2006) 1.00 (0.69-1.00) Bang (2006) 1.00 (0.88-1.00)
B Barnard (2008) 099 (0.94-1.00) Barnard (2008) 0.99 (0.98-1.00)
B Hillemann (2005) 0.99 (0.95-1.00) Hillemann (2005) 1.00 (0.91-1.00)
—® Hillemann (2008) 1.00 (0.78-1.00) Hillemann (2008) 1.00 (0.87 - 1.00)
= Hillemann (2007) 0.99 (0.93-1.00) Hillemann (2007) 1.00 (0.93-1.00)
Hillemann (2007) 0.99 (0.93-1.00) Hillemann (2007) 1.00 (0.93-1.00)
— @ Hillemann (2007) 097 (0.83-1.00) B | Hillemann (2007) 0.95 (0.83-0.99)
—— & Hillemann (2007) 0.97 (0.83-1.00) ——®-| Hillemann (2007) 0.95 (0.83-0.99)
— @ Makinen (2006) 0.96 (0.82-1.00) Makinen (2006) 1.00 (0.86 - 1.00)
—l | Miotto (2006) 0.94 (0.88-0.97) —m| Miotto (2006) 0.95 (0.87-0.99)
Miotto (2006) 1.00 (0.16-1.00) Mictto (2006) 1.00 (0.90-1.00)
Miotto (2008) 1.00 (0.29-1.00) Miotto (2008) 098 (0.91-1.00)
Miotto (2008) 1.00 (0.29-1.00) Miotto (2008) 0.98 (0.92-1.00)
Somoskovi (2006) 1.00 (0.86-1.00) —m| Somoskovi (2006) 0.97 (0.92-0.99)

Chi-square = 12.57; df = 13 (p = 0.4817) Chi-square = 18.75; df = 13 (p = 0.1310)

0.2 0.4 - .0.6 0.8 1 Inconsistency (l-square) = 0.0 % 0 0.2 0.4 06 08 1 Inconsistency (I-square) = 30.7 %
Sensitivity Specificity

98% Sensitivity 99% Specificity

Ling, Zwerling & Pai. Unpublished data
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In conclusion, much progress has been
made Iin improving TB diagnosis, but...
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will new tools reach those who
really need it?

Flgure 1 | Diagnostic testing sites with minimal and no laboratory Infrastructure. (a) Diagnostic testing site In Cameroon with no laboratory
Infrastructure. Reagents, devices and/or equipment must be able to function at amblent temperature, without electricity, running water or a sterlle
environment. Tests should be completed rapldly so that results can be provided to the patient hefore leaving the site. Photo provided by J-P. Bonn
(BBT Partners, Parls, France). (b) Diagnostic testing site In Uganda with minimal laboratory Infrastructure. The site might have running water, has
electrlcity and has limited equipment, but Is at amblent temperature. Photo provided by D. C. Hay Burgess courtesy of the Blll & Mellnda Gates
Foundatlon, Washington, USA.
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