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The need

• Only 2 in 5 people with MDR/RR-TB were known to have been diagnosed and enrolled on treatment in 2021

• Recently the WHO endorsed the use of a novel all-oral 6-month BPaLM regimen in people suffering from MDR/RR-TB, including those with 
additional resistance to fluoroquinolones (pre-XDR-TB) > better outcomes and quality of life, shorter duration

• However, there is need to expand access to drug-resistance testing, including to the drugs that constitute the best available regimens 
recommended for drug-susceptible and drug-resistant TB 

• The current WHO-recommended rapid diagnostics (WRDs) cannot detect resistance to all the drugs in these two types of regimens in a 
single test to inform treatment decisions 

Increasing access to early and accurate diagnosis using 
a molecular WHO-recommended rapid diagnostic test

Global TB report 2023



The solution (?)

• Next-generation sequencing is introduced as a cost-effective and comprehensive tool for DST, as well as offering additional valuable 
epidemiological information (WHO 2020)

NGS tests offer great potential 
to provide comprehensive 
resistance detection matched to 
modern treatment regimens

WHO
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The NGS-based workflows
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The challenge for TB culture-free NGS approaches
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Need to enrich the 
(entire) genomes of 

target pathogens



NGS enrichment approaches
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(WGS)

(WGS) Target enrichment

Enrichment of MTB cells, e.g.: 
Antibody-based systems; Magnetic 
carriers with immobilized affinity 
ligands; capturing onto liquid or 
solid surface 



tNGS (1)

✓ Targeted next-generation sequencing was found to be accurate

✓ Targeted next-generation sequencing was found to be cost-
effective depending on context

✓ Targeted next-generation sequencing was found to be 
acceptable and implementable under routine conditions, 
despite inherent complexity 

Pipeline Report 2023 (Treatment Action Group) 

WHO recommended

Among people with RR-TB: rifampicin, 
isoniazid, pyrazinamide, ethambutol, 
fluoroquinolones, bedaquiline, linezolid, 
clofazimine, amikacin and streptomycin 

Deeplex Myc-TB

✓ Priority to Smear positive; Xpert medium/high
✓ Heteroresistance < 5-10%



tNGS (2)
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Target enrichment (1)
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Critical steps for direct MTB WGS:

• Sputum / sediment sample input (ideally the whole volume)

• Selection / enrichment of bacterial cells (ideally MTB) over other population (e.g. human)  present in the direct sample

• Selection / enrichment of bacterial DNA (ideally MTB) in the direct sample (recovery rate), quality of extracted MTB DNA (absence of 
inhibitors for PCR or enzymatic reactions of library prep protocols)

• Handling: number of steps / automation / costs

Current stage:

✓ tNGS is standardized (WHO approved commercial kits) but doesn’t enable extended analyses

✓ Enrichment of whole genomes would enable higher resolution: however, lenghty and expensive procedures; 
genome coverage not yet good enough for clinical deployment 

Take-home messages


