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Patients with acquired immune deficiency syndrome may develop infections
caused by mycobacteria, particularly M. avium complex (MAC) and M. tuberculosis
complex (MTBC). These infections can frequently be associated with demonstrable
mycobacteremia with these organisms. Rapid detection and identification of
MTBC and MAC are important for an effective treatment. The nested multiplex PCR
assay was developed in order to detect and identify MTBC and MAC DNAs coding
for 16S rRNAs. The nested multiplex PCR assay using 16SOL2, 16SOR, NGL2,
NGR, 16SIL and 16SIR with optimized conditions could detect amplified products of
about 595 bp from all mycobacterial DNA. Cross amplification was observed in
Corynebacterium diphtheriae, Nocardia asteroides, Nocardia farcinica and
Rhodococcus equi among 39 tested strains of bacteria and fungi. It also revealed
specific 366 bp DNA band from 45 strains of MAC. Cross amplification was observed
only with M. kansasiii. The specific 306 bp DNA band was amplified from 8 strains of
MTBC. Cross amplification was observed in a strain of M. marinum. The assay was
sensitive enough to detect as little as 100 fg of MTBC DNA equivalent to 20
mycobacterial genomes and 1 pg of MAC DNA equivalent to 200 mycobacterial
genomes.

When comparing the nested multiplex PCR in 150 blood samples of AIDS
patients with BACTEC 460 TB system for detection of MTBC, the sensitivity,
specificity, positive and negative predictive values were 26.9,98.4,77.8 and 86.5%,
respectively. For the detection of MAC, the sensitivity, specificity, positive and
negative predictive values, derived by comparison with culture results were
29.4,76.7,13.9 and 89.5%, respectively. Because of low positive predictive values and
sensitivity of the developed nested multiplex PCR, further improvement was necessary
before it might be used with clinical samples. DNAs obtained from blood samples
using QIAamp DNA blood Mini Kit were appropriate for PCR as was purified DNA
obtained from pure culture using physical rupture technique. This PCR method should
be useful for the rapid detection of MTBC or MAC in a one week-preculture blood
specimen of AIDS patients. If not, further studies would be needed. In a comparison of
nested multiplex PCR with AccuProbe for identification of MTBC and MAC from
positive blood cultures of AIDS patients, there was 100% concordance between the
two methods. The nested multiplex PCR could be considered as a replacement for the
AccuProbe, because it could save time, cost and laboratory resources. The crude DNA
obtained from the boiling method was sufficient for PCR.
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