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Introduction

Tuberculosis (TB) remains one of the leading causes of morbidity
and mortality globally, focused principally, but not exclusively, in
the non-industrialized world (Migliori, et al. 2008).

The World Health Organization (WHQO) and Stop TB Partnership
called urgently for expanded access to culture and drug
susceptibility testing (DST) in response to the spreading out of
multidrug resistance TB (MDR TB) and extensively drug
resistance TB (XDR TB) which are declared by the WHO as
serious emerging threats to public health. This poses significant
challenges for TB laboratory capacity and the need for faster DST
methods (WHO, 2007).

MDR TB, means resistance to at least isoniazid (INH) and
rifampin (Rif), and XDR, means MDR plus resistance to amikacin
(AM), kanamycin (KAN) or capreomycin (CM) and a
fluoroquinolone (FLQs),and it is the most problematic form of
resistance because treatment options are limited and the second-
line drugs used for therapy are more toxic, less effective, more
expensive, and must be administered for a longer period of time

than standard first-line drug therapy (Migliori, et al. 2008).
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Conventional culture methods using egg- or agar-based media are
still the most commonly used approach in many countries. To test
for drug resistance, the standard methods using Lowenstein—Jensen
(LJ) medium include the proportion method, the absolute
concentration method and the resistant ratio method, which are
well standardized with clinical isolates, at least for the major
antituberculosis drugs (Canetti, et al. 1969).

Conventional culture and DST on solid media is a slow process. In
high income, low-incidence countries these systems have been
supplemented (or replaced) by more rapid automated liquid culture
systems such as BACTECT 960 system (Somoskovi, et al. 2003).
Molecular assay techniques based on information about the genes
involved in drug resistance represent a great step forward, as they
provide results even more rapidly. Rapid molecular methods,
including commercial or in-house DNA hybridization or
amplification methods (Somoskovi, et al. 2003) which allow
detection of TB and rifampin resistance (and for some assays,
isoniazid resistance as well) in clinical samples within 1-2 days
(Bardarov, et al. 2003 and Hillemann, et al. 2007).

Conventional DST for XDR strains is performed sequentially in a
two-step procedure beginning with a culture and first-line drug
testing, proceeding to further drug testing in the case of multidrug

resistance. The time needed for testing, even with the most rapid
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liquid methods, is still around 1 week per test, constrained by the
relatively slow growth of M. tuberculosis (Antonova, et al. 2008 ).
The required time can be shortened by fast molecular methods to 1
day per test (Bang, et al. 2006 and Hillemann, et al. 2006).
Resistance to FLQs, AM-CM, and ethambutol (EMB) in M.
tuberculosis is most frequently attributed to mutations in the gyrA,
rrs, and embB genes, respectively. First investigations have shown
that by targeting mutations in codons 90, 91, and 94 in the gyrA
gene, approximately 70 to 90% of all FLQ-resistant strains can be
correctly detected (Maus, et al. 2005 and Ling, et al. 2008).
Previous reports have linked mutations A1401G, C1402T, and
G1484T in the rrs gene to AM, CM, and KAN resistance
(Alangaden , et al. 1998 and Maus, et al. 2005), each of them
being responsible for a specific resistance pattern. Mutations
G1484T and A1401G were found to cause high-level resistance to
all drugs, whereas C1402T causes resistance to only CM and KAN.
Furthermore, mutations at embB codon 306 are found in 30 to 68%
of EMB-resistant clinical strains (Plinke, et al. 2006 and Safi, et
al. 2008).

PCR-based techniques provide new possibilities for the rapid
diagnosis of first- and second-line drug resistance; however, not all
mycobacterial laboratories have access to DNA-sequencing

facilities. As an alternative, DNA strip assays for the detection of
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