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ABSTRACT

Rifampicin resistance is well accepted as a surrogate marker of MDR-TB.

Therefore, rapid detection of rifampicin-resistant M. tuberculosis will help in
diagnosis, treatment and control of TB transmission. This study aims to develop the
one-tube multiplex semi-nested PCR for identification of rifampicin-resistant M.
tuberculosis.

Five primer pairs were designed for amplification of rpoB gene in a single
tube. One pair was specifically designed for the 81-bp hot spot region of rpoB and
generated 196-bp product. The remaining four forward primers were allele-specific
primers that their 3’-ends located specifically at codons 531, 526, 516 and 511.
Mutations of these codons are mostly found to confer rifampicin resistance in M.
tuberculosis. This method was done in a blind experiment with 216 clinical isolates of]
M. tuberculosis with known susceptibility results obtained from the standard
proportion method. For interpretation, the presence of 5 amplification products will be
accounted as wild type or a sensitive strain. The absence of band at corresponding
codon will be reported as a rifampicin-resistant strain.

The developed PCR method could accurately identify 97 from 103 rifampicin-
resistant and 113 of 113 rifampicin-sensitive strains. Six discordant strains were
sequenced and shown to have mutations outside the designed region. This reveals
sensitivity, specificity, positive predictive value and negative predictive value of
94.2%, 100%, 100% and 94.9%, respectively. In addition, the developed PCR also
provided concordantly results of 49 in 50 samples (98%) from the positive automated
BACTEC MGIT 960 cultures, comparing with the proportion method. The detection
limit of the PCR was 10 pg. The developed PCR required at least 90% of the resistant
strain in the mixed population to clearly identify the resistant subpopulation.

The established method showed good results and was more rapid (1 day) than
both conventional and automated culture systems (7-28 days). It can be used as a rapid
screening method for detection of rifampicin-resistant M. tuberculosis, a marker of
MDR-TB, and provide information of the mutations in the hot spot region of rpoB.
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