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Introduction 
• Tuberculosis (TB) is an infectious disease that threatens the health of humans worldwide[1].

• Multidrug-resistant (MDR) and extensively drug-resistant (XDR) TB have made treatment 
more complex, prompting the use of newer and repurposed drugs, such as bedaquiline 
(BDQ) and clofazimine (CFZ) [2&3].

• Emerging mutations in genes associated with BDQ and CFZ (including Rv0678, pepQ, 
1979c, and atpE), may lead to reduced susceptibility, and this may further impact treatment 
outcomes negatively[4].

• This study investigated phenotypic and genotypic resistance patterns to BDQ and CFZ in M. 
tuberculosis isolates collected at a tertiary laboratory in Pretoria, South Africa.





Table 1: Demographic and clinical characteristics of study subjects

Variable Frequency (169) Percentage (%)

Age 0 -14 2 1.2

15-24 10 5.9

25-44 97 57.4

45-64 48 28.4

≥65 4 2.4

Unknown 8 4.7

Gender Male 92 54.4

Female 68 40.2

Unknown 9 5.3

Province Gauteng 116 68.6

Mpumalanga 11 6.5

Northwest 38 22.5

Unknown 4 2.3

HIV status Positive 44 26.0

Negative 5 3.0

Unknown 120 71.0

Sample type Pulmonary 158 93.5

Extra pulmonary 3 1.8

Unknown 8 4.7



Overall Minimum Inhibitory Concentrations (N=169)
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• Figure 1: Bedaquiline and clofazimine minimum inhibitory concentrations   

• BDQ showed high potency at very low MICs, in agreement with international studies demonstrating its superior 
efficacy, whereas CFZ had higher and more variable MICs [3 & 7].

• CFZ MICs were higher in MDR-TB isolates, Pre-XDR-TB, and RIF-R isolates, indicating reduced susceptibility, while 
XDR-TB isolates have moderate MICs. 



Whole Genome Sequence (N=82)
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Figure 2: Lineage distribution (N=82)                                                             Figure 3: Total isolates mutated in 13 genes (N=82)

• WGS analysis revealed 8 lineages, with L4 [43/82 (52.4%)] and L2 [16/82 (19.5%)] being the most predominant lineages, respectively.

• A total of 319 resistance associated variants were identified in 13 genes that are associated with the BDQ and CFZ resistance, with 
Rv0676c, Rv1979c and Rv3245c being the highly mutated genes



Mutations Observed 
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Figure 4: Distribution of lineages per case types in different provinces (N=82).



MIC distribution of WGS isolates (N=42)
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Figure 5: Distribution of Bedaquiline MICs within lineages    Figure 6: Distribution of clofazimine MICs within lineages

Most isolates from lineages had the MICs of 0.03ug/ml, 
For CFZ, Lineage 4 isolates 1µg/ml.



Discussion

• Most TB cases occurred among males and adults aged 25–44 years, consistent with prior 
studies in South Africa and other high-burden countries showing higher TB incidence in 
working-age men [5 & 6].

• Lineage 4 predominates across isolates, mutations, and provincial distributions, highlighting 
its major role in transmission and drug resistance. 

• Variants in Rv3245c and Rv0407 were also identified, similar to a few recent reports of 
emerging RAVs, but these specific variants are not yet in the WHO catalogue.

• BDQ maintained strong activity across resistance profiles, reinforcing global findings, while 
the emergence of variants in Rv3245c and Rv0407 underscores the need for ongoing 
surveillance.



Conclusion 

• Lineage 4 and lineage 2 were the most predominant lineages in this study. 

• BDQ remained highly potent across resistance profiles, while CFZ showed 
variable activity, especially in MDR and Pre-XDR isolates.

• The emergence of novel RAVs and detection of animal lineages, highlight 
an ongoing drug-resistance evolution and potential zoonotic transmission, 
underscoring the need for continued surveillance. 
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