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SUMMARY OF CHALLENGES
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Both patient and health system factors contribute to 

≈3-month delay between symptom onset and 

treatment

Missed PHC screening 

and testing 

opportunities 
Men and those aged 25-44 

contribute disproportionately to 

incident and missing patients 
Failure to follow Xpert neg 

algorithmPoor symptom 

recognition and health 

seeking
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Asymptomatic, infectious TB 

- 58% diagnosed in 

prevalence survey 

Longer period of potential transmission 

prior to symptom onset (≈ 6 months)

Low sensitivity of symptom screening

Losses between diagnosis and 

treatment – more from hospitals

The 2018 TB care cascade presents the most accurate reflection of gaps as it is based on a robust estimate of TB incidence

~40% of second 

samples for Reflex 

testing 



Background
▪ Xpert MTB/RIF Ultra assay (Ultra), is the initial test used for the detection of

Tuberculosis (TB) and rifampicin-resistance (RR)

▪ Second-line fluoroquinolone (FQ) follow-on testing (GenoType MTBDRsl (LPAsl))

RR-TB requires a follow-up sample, often not received and this delays results by

more than a month.

▪ A previous study showed that the Ultra residual DNA/cartridge extract (CE)

(usually discarded), could be used to speed up LPAsl at a defined minimum cycle

threshold (CTmin) cut-off1 giving patients comprehensive drug susceptibility testing

(thus patients getting effective treatment).





Aim of the 
study 

This study evaluated whether CEs are suitable for 
LPAsl testing at the National Health Laboratory 
Services (NHLS) Universitas Academic Laboratory, 
Bloemfontein



Figure 1: Cartridges divided into three groups based on whether the person they were from had other routine results (specifically 

second-line DST results) available.
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Figure 2: Comparison of the CE workflow and the DR-reflex workflow used in our laboratory for turnaround time analysis



Prototype Device



Results 

▪ DNA Yield: Successfully recovered sufficient DNA for testing.

▪ Performance matched the traditional needle method (p=0.128).

▪ Testing Eligibility: Part of the 78% (80/103) of samples meeting the CT

threshold.

▪ Contributed to a 90% (72/80) diagnostic success rate. 

▪ Success tied to high/medium Ultra semi-quantitation (p<0.0001). 

▪ Achieved 98% agreement with routine culture standards.

▪ Provided a safer extraction workflow for routine high-volume 
laboratories



Summary
Repurposing discarded Ultra cartridges is a highly effective, practical 

option for performing second-line DST when follow-up specimens are 

missing.

The technique significantly reduces the turnaround time for critical drug 

resistance data and helps close prominent diagnostic gaps.

The CREDO device serves as an equally efficient, biosafety-enhanced 

alternative to high-risk needle extractions in routine labs.
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