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Introduction
• WHO End TB Strategy (2016-2035)

• Early diagnosis of tuberculosis
• Universal drug-susceptibility testing 

(DST)

• WHO-recommended rapid 
diagnostics (WRDs)
• Accurate and rapid diagnosis

• Universal DST
• Ensure the quality of testing



Global Implementation of WRDs



WRDs for initial diagnosis of TB and drug resistance



TB NAAT National Uptake Q1- Q3 2025 



TB NAAT KZN District Uptake Q1- Q3 2025



TB NAAT Rejected Specimens Q1-Q3: 2021-2025



TB NAAT Rejection Reasons: Q1-Q3 2025
Insufficient specimen 

52%Leaked

31%Insufficient

15%Container empty

2%Not received

69%



Minimum respiratory specimen volume for TB NAAT

• BD Max MDR-TB and Xpert MTB/RIF: 1 mL

• Roche cobas MTB and MTB-RIF/INH assay: 2.5 mL



Specimen collection

• Label container and form clearly
• Good quality specimen
• At least 2ml
• Container must be properly closed to prevent leakage of 

sample
• Transport to laboratory as soon as possible

• If not same day store in fridge 



Specimen collection



Diagnostic tools available in the NHLS for initial 
diagnosis of TB: Molecular Assays (TB NAAT)

10% 60% 30%



Diagnostic tools available in the NHLS for 
initial diagnosis of TB

• Nucleic acid amplification test (NAAT)
• Detect presence of M. tuberculosis complex DNA

• Specific for M. tuberculosis complex
• Detect changes (mutations) in the DNA that may be 

associated with drug resistance.
• Resistance to rifampicin (rpoB)
• Resistance to isoniazid (katG gene and inhA)
• Cannot be used to monitor treatment



Diagnostic tools available in the NHLS for 
initial diagnosis of TB

Roche CobasBD MaxXpert Ultra

Moderate complexityModerate 
complexity

Low complexityTechnology
Class

16S rRNA, esxJ, esxK, 
esxM, esxP, esxW

Multicopy target:
IS6110 and IS1081

Multicopy target: 
IS6110 and IS1081

MTBC Target

Respiratory onlyRespiratory onlyRespiratory and 
extra-pulmonary

Specimens

Rifampicin and INH (rpoB, 
katG, inhA)

Rifampicin and INH 
(rpoB, katG, inhA)

Rifampicin (rpoB
gene)

Resistance
Testing

7.6–8.8 cfu/mL0.5 & 6.0 cfu/mLMTB: 16 cfu/mLLoD



TB NAAT MTBC Positive BUT Drug 
Susceptibility Testing Unsuccessful

• Low bacterial load

• Based on detection of multi-copy  amplification targets

• Not based on amplification of the rpoB/katG/inhA
• No results for RIF/INH susceptibility or resistance. 



Follow-on diagnostic tests for detection of 
additional drug resistance

• First line LPA
• Detection of MTB
• RIF and Isoniazid 

resistance detection

• Second line LPA
• Detection of MTB
• Fluoroquinolone and 

second line injectable 
resistance detection 

• Xpert XDR
• Detection of MTB
• Isoniazid resistance 

detection
• Fluoroquinolone 

resistance detection
• Ethionamide resistance 

detection
• Second-line injectable 

resistance (Amikacin)



Xpert MTB/XDR (Cepheid)

• Low complexity automated NAATs for detection of 
resistance to INH and FLQ and second-line injectable 
agents

• Directly on clinical specimens or culture isolates
• LoD 136 CFU/mL

• Intended for use: Reflex or follow up test for 
patients with a bacteriologically confirmed 

pulmonary TB diagnosis



TB culture
• Gold standard for the bacteriological 

confirmation of TB
• Diagnosis of paucibacillary TB: HIV+, 

paediatric and extra-pulmonary
• Distinguish live from dead organisms 

(monitoring of DR TB treatment)
• Diagnosis of non-tuberculous 

mycobacteria (NTM) infection.
• DST for additional drugs not tested by 

molecular assays
• Provides an isolate for further tests
• Time to reportable result long (2-6 

weeks for TB isolation)



TB Diagnostic algorithms

1. MTB detected – No Treatment 
within the last 2 years

2. MTB detected – Treatment 
within the last 2 years

3. MTB not detected, Test 
unsuccessful, Trace results

• Initial Test: TB NAAT (Xpert Ultra/BD Max/Roche cobas)

• Three algorithms based on the TB NAAT Results:



Rationale for the two year cut off period



DR-TB Reflex: 
• Smear microscopy 
• Xpert MTB/XDR 
• Culture & 

Phenotypic DST









Two scenarios for TB culture in the Laboratory

TB NAAT NEG/ TB NAAT POS (Rx within 2 
years or DST unsuccessful)/Trace

Positive
Confirm MTB

Xpert Ultra (if no TB NAAT results)

Xpert XDR ONLY if RIF R (except for 
children and extra-pulmonary TB)

Phenotypic DST if RIF R
BDQ/LZD/Pa

DR-TB Reflex

Positive
Confirm MTB

Check results of Xpert XDR

If Xpert XDR unsuccessful
Repeat from cultured isolate

Phenotypic DST
BDQ/LZD/Pa



DR-TB Reflex Specimens 
August 2024 - July 2025 (1 year)

Negative (%)Positive (%)Total

3699 (49.8%)3728 (50.2%)7434Xpert MTB/XDR

3478 (49.9%)3491 (50.1%)6969Culture

4712 (72.1)1822 (27.9%)6534Auramine



Future Plans

• Targeted next generation sequencing 
(tNGS)
• Deeplex® Myc-TB assay 

(Genoscreen, Lille, France) 
• Ten drugs: Rifampicin, isoniazid, 

pyrazinamide, ethambutol 
fluoroquinolones, bedaquiline, 
linezolid, clofazimine, amikacin. 

• No Pa or DLM
WHO 2024


