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Background

• Fluoroquinolones are important in multidrug-resistant TB (MDR-TB) treatment, but 
the increase in resistance threatens the success of the treatment

• Rapid molecular tests like Xpert MTB/XDR and Fluorotype XDR detect gyrA/gyrB
resistant mutations, allowing for faster and more targeted treatment

• Detecting fluoroquinolone (FLQ) resistance in MDR-TB is still challenging in 
Limpopo’s rural, cross-border setting even with the rise in MDR-TB cases

• No local data on Xpert MTB/XDR vs FluoroType XDR leaving uncertainty on 
performance of Fluorotype and its use



Problem Statement
• With the rise of MDR/XDR-TB, fluoroquinolone resistance 

threatens effective treatment and is associated with poorer 
outcomes

• Rapid detection is essential, yet limited data exist comparing the 
real-world performance of Xpert MTB/XDR and FluoroType XDR for 
detecting FLQ resistance in MDR-TB isolates

• This study aimed to compare the performance of both assays for 
detecting fluoroquinolone resistance in MDR-TB isolates
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Results
• Discordant FLQ results for Xpert MTB/XDR, FluoroType XDR, LPA, 

and whole genome sequencing and reclassification
• 2 Discordant results were present and resolved using WGS

Case Xpert Fluorotype LPA 
(Genotype)

WGS

OM6733 Resistant Sensitive Sensitive Sensitive

NP2143 Resistant Sensitive Resistant Resistant



Results

• Inter-Assay Agreement between FluoroType XDR and Xpert 
MTB/XDR measured by the Cohen’s Kappa

• Agreement: 97.3%
• Cohen’s Kappa: 0.95 (near-perfect agreement)
• No cases where FluoroType was resistant and Xpert was sensitive



Interpretations
• Both assays meet the WHO performance targets for FLQ resistance 

detection
• Xpert: faster results, no indeterminate outcomes, making it ideal for 

frontline use
• FluoroType: broader mutation detection, slightly higher sensitivity, but 

more indeterminates, better used as a confirmatory test
• WGS adds value for resolving discordant results
• Heteroresistance could be a potential influencing factor for these 

discordant results
• Lineage variation may influence the resistance profiles
• However, this study was limited by its small sample size and focus only 

on FLQ resistance



Implications
• Early detection of fluoroquinolone resistance supports timely 

MDR/XDR-TB treatment and reduced transmission
• Xpert MTB/XDR supports decentralized rapid testing, while FluoroType

XDR and WGS strengthen reference laboratory testing
• Valid for high-burden settings like South Africa  but FluoroType’s

indeterminate rate may be higher in sputum
• Supports SA National TB Programme priorities. Xpert MTB/XDR aligns 

with WHO guidance; FluoroType not yet WHO-endorsed
• Global Fund/PEPFAR already fund Xpert cartridges. 
• FluoroType requires new capital – unlikely near-term
• Workforce: FluoroType needs advanced skills.
• Supply chain: Avoid fragmentation – prioritise Xpert scale-up.
• Data: Link to TB registries to track indeterminate rates



Conclusion
Both assays are highly accurate for detecting FLQ resistance
• Xpert: best for frontline, rapid use
• FluoroType: strong reference test
• WGS improves confidence in discordant cases
Take-Home Messages 
• A tiered approach to DR-TB testing, using tools like Xpert MTB/XDR for quick 

screening and FluoroType XDR for confirmation (accuracy and reliability)
• Bringing WGS into routine DR-TB diagnosis and surveillance could help pick 

up unusual or emerging resistance patterns that standard tests might miss
• Ongoing investment in molecular diagnostic tools, stronger laboratory 

systems, and well-trained staff is crucial for improving the control of MDR-
and XDR-TB.
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