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Introduction 

• Laboratory tests are crucial for tuberculosis control. 

– Detection, treatment monitoring & drug susceptibility testing 

• Limitations of conventional tests for TB 

– Smear microscope: low sensitivity & specificity 

– Culture: complex & long TAT 

• Limitations of current molecular tests 

– Require facilities & equipment 

– Require technical expertise & human resources 

– Often not feasible in resource-poor settings or remote area 
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Introduction 

• Loop-mediated isothermal amplification (LAMP) 

– Simple and rapid nucleic acid amplification method 

– Using 4 primers for 6 regions and one enzyme 

– Isothermal amplification 

• LAMP-TB system 

– Detecting MTB using LAMP method in clinical sample 

– Reaction time: ~60 mins 

– Simple DNA extraction kit / Premix reaction tube 

– Mitarai et al.: sensitivity - 98.2% for Sm(+)/Cx(+), 55.6% for Sm(-)/Cx(+) 
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Introduction-LAMP 
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Purpose of the study 

• Evaluate the performance of LAMP-TB system 

for detecting TB comparing with conventional 

tests and real-time PCR 
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Materials and Methods 

• Specimen: 226 sputum samples from TB suspects of health centers 

• Conventional tests 

– Smear microscope: auramine O with WHO grading 

– Culture: solid culture (2% Ogawa), liquid culture (MGIT 960) 

• Real-time PCR 

– DNA extraction: heat-extraction 

– Reagent: Advansure MTB/NTM kit (LG lifescience, Korea) 

• LAMP-TB 

– DNA extraction: LoopampTM Pure DNA extraction kit 

– Reagent: LoopampTM MTBC detection kit 

– Amplification and detection: LA-500 (Eiken, Japan) 

7 



8 



Culture vs LAMP-TB 

 Culture 
LAMP-TB 

Total 
Negative Positive 

 MTB 4   (26.7%) 11  (73.3%) 15 

 NTM 33  (100%) - 33 

 No growth 154  (97.5%) 4  (2.5%) 158 

 Contamination 1  (100%) - 1 

 Pending 2  (10.5%) 17  (89.5%) 19 

 Total 194  (85.8%) 32  (14.2%) 226 
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Sm(+)/Cx(+) = 87.5% (7/8), Sm(-)/Cx(+) = 57.1% (4/7) 



LAMP-TB results according to 

Smear grade 

 Smear results Positivity of LAMP-TB Total 

 Negative 5  (3.2%) 157  

 1+ 18  (72.0%) 25  

 2+ 5  (71.4%) 7  

 3+ 4  (100%) 4  

 Total 32  (16.6%) 193  

 Smear positive 27  (75.0%) 36  
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※ 33 samples which were culture positive for NTM were not included. 



LAMP-TB vs Real-time PCR 

 Real-time PCR 

LAMP-TB 

Total 

negative Positive 

 MTB 6  (15.8%) 32  (84.2%) 38 

 MIX 1  (100%) - 1 

 NTM 33  (100%) - 33 

 Negative 154  (100%) - 154 

 Total 194  (85.8%) 32  (14.2%) 226 
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Correlation between real-time PCR ct 

value & LAMP-TB 

ct value 

LAMP-TB 

Total 

Positive Negative 

<30 30   (96.8)  1  (3.2)  31 

≥30 2  (25.0)  6  (75.0)  8 

Total 32  (82.1)  7  (17.9)  39 
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Conclusions 

• LAMP-TB system is easy to perform with very low 

sample volume. 

• Sensitivity and specificity of LAMP were similar with 

previous studies. 

• Sensitivity of LAMP is less than that of real-time PCR. 

• No. of samples positive for MTB was not enough for 

evaluation. The further study is needed. 
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