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Molecular Methods for Tuberculosis Diagnosis
and Drug Resistance Assessment
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This article reviews the principles and clinical interpretation of molecular diagnostic tests for tuberculosis, focusing on Xpert MTB/RIF
Ultra, line probe assays, whole genome sequencing, and targeted next-generation sequencing. These molecular tools provide rapid and
accurate detection of Mycobacterium tuberculosis and its drug resistance profiles. Special attention is given to the discordance hetween
genotypic and phenotypic drug susceptibility testing, including borderline resistance, heteroresistance, and rare genetic mutations.
Understanding the strengths and limitations of each method is critical for accurate diagnosis, appropriate treatment selection, and
improving patient outcomes. (Korean ] Med 2025;100:122-127)
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Table 1. Principles, diagnostic performance, and limitations of molecular tests for tuberculosis and drug resistance

Turnaround

Test method Testing principle Sensitivity Specificity time Limitation

Xpert MTB/RIF Ultra  Nested real-time PCR/  90.9% (Zdiz AZ) 96% (B Z2%) 2NZHOI O] ZatE A= SXI0IA
melting temperature  94% (2/ZT LjA) 98% (25T L) SN ks
2B 9 OHE U Uge
HIr 2%t
Xpert MTB/XDR Real-time PCR 7|8f Xt5  98.3% (OIALIOIXIE LiA))  95.0% (O|ALIOKIE L)  2A1Zt0[L  H|CH2E, 2YiZ2|E S Ot
&t nucleic acidam- 91.4% (ER22H=E UHY) 98.5% (EF22H5E HY) LH” 2o 20 o g2
plification test U4z =7 f
First-line line probe  PCR, hybridization 84% (0] ALIOFRIE LHK) 99% (O]ALJOFXIE LiA) Azt YUY AU EE YR
assay 98% (2T ) 99% (212 W) AAIMEE HA IS
CE SUH0l= HZ 02
Second-line line PCR, hybridization 86% (E2RZH=2 W)  99% EFLEASE L) BAIZH oY AR E= i
probe assay 87% (FAHR| L&) 99% (A L) ARl 1”'7W7f"
EE S0H0l= 45 0fei2
Whole-genome se- M| HAQ A7IME  92.3% (BT) 98.4% (B 7-10¢  1Hg
quencing 4 21} ofM0| ZHotl E2
AlZH0l A2
Targeted next gen- 23K L S0 KMt 95.6% (0ALOIKIE L) 98.9% (01ALIOMKIE LHK) 2-5% UL BA QER0|2 SHYH
eration sequencing O TSt G7INE 24 99.1% (BIET Li4) 97.6% (21T L) BN A

PCR, polymerase chain reaction.
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