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OBJECTIVES

With an approximately 10 million new cases and 1.4 million
deaths every year, tuberculosis (TB) remains a major global
health challenge. Worldwide in 2019, ca. 400,000 people had
multidrug-resistant (MDR) TB.

The aim of the study was to compare the capacity of two
molecular approaches, I1.e. multiplex PCR combined with
hybridization assay and whole genome sequencing (WGS), both
commercially available, for the detection of resistance of
Mycobacterium tuberculosis to isoniazid (INH) and rifampicin
(RIF), defining the MDR phenotype in TB.

MATERIALS & METHODS
The study included 80 M. tuberculosis (54 MDR and 26 drug-
susceptible; DS) isolates, recovered from as many Polish (n=52)
and Lithuanian (n=28) patients, over a 2-year period (2018-2019).
Conventional drug susceptibility testing (DST) was performed

using the currently WHO-approved BACTEC MGIT 960 system
(BD, USA) and/or 1% proportion method on Lowenstein-Jensen
medium. Genomic DNA was extracted using PureLink Genomic

DNA Mini  Kit (ThremoFisher Scientific, USA) or using
a modified cetyltrimethylammonium bromide method. For
molecular determination of drug resistance, mutation profiling was
performed using either GenoType MTBDRplus assay (Hain
Lifescience, Germany) or Whole Genome Sequencing analysis.
For the latter, raw reads obtained from Illumina NovaSeq 6000
seqguencer were quality checked and assembled Iinto contigs.
Mutation profiles were established based on multiple sequence
alignments constructed using ClustalW, on homologs of katG,
rpoB, InhA genes, and InhA promotor region from the reference
strain. An Isolate was considered as drug-resistant, If a relevant
mutation was detected, according to the surveyed literature.
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Figure 1. UPGMA cladogram based on the concatenated alignments of the differences in inhA promotor
sequence and InhA, KatG, and RpoB protein sequences. Pink and green shadowed area of the cladogram refer
to MDR and sensitive strains, respectively. Mutations covered with GenoType MTBDRplus are written in red on
yellow background. Filled/empty circles inform about the presence/absence of mutations detected upon WGS. A
circle marked with ,X” represents mutation detected with GenoType MTBDRplus assay and missed with WGS.
Isolates which gave inconsistent results between analysed methods are marked with ,!”.
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RESULTS

The sensitivities and specificities of the Genotype MTBDRplus
and WGS-based approach for the detection of INH- and RIF-
resistance are shown in Table 1.

Two Isolates designated as INH-resistant upon routine DST did
not contain any non-synonymous mutation in the katG gene or
INhA promotor region, as shown with the GenoType MTBDRplus
and WGS analysis (Figure 1).

Only one phenotypically RIF-resistant isolate harbored S531L
amicoacid change In the RpoB protein, detected only with the
Genotype MTBDRplus assay (Figure 1).

Sensitivity %) | Specificity [%

GenoType MTBDRplus 96.4% 100%

WGS 96.4% 100%
GenoType MTBDRplus 100% 100%

WGS 98.2% 100%

INH

RIF

Table 1. Performance of the Genotype MTBDRplus and WGS-based approach for the detection of
INH- and RIF-resistance.

CONCLUSION

Overall, high sensitivities of Genotype MTBDRplus assay and
seguence analysis for the detection of INH and RIF resistance In
TB support their use for large-scale screening of MDR phenotype
in TB.
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