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Mycobacterium tuberculosis detection and drug susceptibility testing using Anyplex™

Real-time PCR in comparison with standard culture
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Introduction: Bacterial cultivation is the gold standard method for diagnosis of tuberculosis (TB). However,
technique is time consuming for 28-56 days of cultivation. Therefore, several rapid tests have been developed.
Real-time PCR is one of the quick TB test currently used for identifying both drug-susceptible and multidrug resistant

TB (MDR-TB). However, the efficiency of real-time PCR compared to conventional method has not been elucidated.

Objective: To compare the efficiency between real-time PCR and conventional methods including cultivation in solid

media and mycobacteria Growth Indicator Tube (MGIT 960) system for detection of TB and MDR-TB.

Materials and methods: One hundred and forty-seven sputum specimens collected from hospital sectors of the Office
of Disease Prevention and Control 2 in Phitsanulok were decontaminated and subjected to culture in LJ medium agar
slant and MGIT 960 system. Bacterial DNA was extracted and real-time PCR was performed using the Anyplex™

MTB/N™ detection kit and Anyplex™ Il MDR-TB detection kit.

Results: Samples (86.2%) were positive by real-time PCR and was 39.3% higher than conventional culture.
Sensitivity, specificity, positive predictive value, and negative predictive value of real-time PCR for detection of
multidrug-resistant tuberculosis were 96.82%, 28.05%, 49.17%, and 92.0%, respectively, as compared to MGIT 960
system. Time required for detection of TB between MGIT 960 system and real-time PCR is 13 and 2 days. However,

total cost of MGIT 960 system is cheaper than that of real-time PCR (600 Baht vs 1,500 Baht, respectively).

Conclusion: Real-time PCR is the useful diagnostic test for rapid detection of MTB and MDR-TB. Real-time PCR
provides higher sensitivity and specificity than convention culture methods. This method can be used as a screening
test for TB infection where rapid treatment can be achieved. However, this method has to be further on evaluated
for its cost effectiveness.
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Table 1 Comparison between conventional culture and real-time PCR.

Conventional Culture & identification

Real-time PCR

Growth (%) No Growth (%) Total (%)

Positive (%) 61(42.1) 59(40.7) 120(82.8)
Negative (%) 23(15.9) 25(17.2)

63(43.4) 82(56.6) 145(100.0)
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Table 2 Results of MTB detection with MGIT 960 and real-time PCR.

Number of tests Percent
Different results 12 15.4
Same result 66 84.6
- MDR-TB 3 3.9
- Mono-resistance 4 5.1
- Susceptible 27 34.6
-NTM 14 17.9
- Negative (no growth) 18 23.1
Table 3 Results of MTB detection with MGIT 960 and real-time PCR.
Real-time PCR/MGIT 960 No. of Test Sensitvity Specificity
RIF-R / RIF-R 3
RIF-R / RIF-S 0
50.0 100.0
RIF-S / RIF-R 3
RIF-S / RIF-S 31
INH-R / INH-R 7
INH-R / INH-S 0
70.0 100.0
INH-S / INH-R 3
INH-S / INH-S 27
MDR / MDR 3
MDR / MTB Susceptible 0
429 100.0
MTB susceptible / MDR 4
MTB susceptible / MTB susceptible 30
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Figure 1 Melting temperature peak of rpoB gene (HEX) inhA and katG gene (Cal Red 610) MTB (FAM) and IC (Quasar) in Multiplex Real-time PCR for TB.
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