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Detection of M. tuberculosis

Detection of Drug Resistance

Interpretation of Results



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

Low Complexity NAAT
Moderate Complexity NAAT



Diagnostic tools available in the NHLS for
initial diagnosis of TB

• TB Nucleic acid amplification test (TB NAAT)

• Detect presence of M. tuberculosis complex DNA

• Specific for M. tuberculosis complex

• Increased sensitivity: Multi copy target

• Cannot be used to monitor response to treatment

• Xpert MTB/RIF Ultra

• Respiratory and extra-pulmonary

• MC NAAT:

• Respiratory specimens only



TB Detection: Culture

• Gold Standard

• Most sensitive

• Viable bacteria

• All specimens

• Limitations: Long TAT, contamination, laborious, need
skill, expensive, biosafety issues.

• Reserved for paucibacillary TB: TB NAAT negative or TB
NAAT fails to detect resistance



Alternative (non-sputum) sample types

• Limitations of Sputum Specimens

• Only pulmonary TB

• Unable to produce sputum: Severely ill, altered
mental status, children, asymptomatic

• Alternative sample types:

• Urine

• Stool

• Tongue swabs



Xpert MTB/RIF Ultra

on Urine

• Performed better in:

• In combination with
Urine LAM, sputum
Xpert MTB/RIF Ultra

• Inpatients

• Low CD4 count

• Associated with
inpatient death



PWH, inpatients:
• LAM and TB NAAT on

sputum
• If sputum not possible:

Urine TB NAAT

NHLS/DoH:
• Not yet implemented
.



People living with HIV and children

• WHO 2025: The following three scenarios of
recommendations:

• 1. Adults and adolescents living with HIV

• LC-aNAAT on respiratory samples and urine LF-LAM

• 2. Children without HIV or with unknown HIV status

• LC-aNAAT on respiratory samples and stool in children

• 3. Children with HIV

• LC-aNAAT on respiratory samples and stool, as well as urinary LF-LAM







Tongue swabs



New near point-of-care (NPOC) assays

• MiniDock (PlusLife, China)

• WHO recommended in 2026

• Swab-based assay:  performed using sputum or tongue
swab specimens.

• Sputum sensitivity 85%, tongue swab sensitivity 76%

• Compact, portable, battery-operable, simple to use and
less expensive

• Initial detection of TB without rifampicin resistance at
peripheral levels of the health system

• SA: Demonstration study ongoing







Detection of Drug Resistance

• WHO Universal DST

Test at least
RIF Resistance
in All Bacterio-

logically
confirmed TB

Test for FLQ
Resistance in

ALL RIF-
Resistant TB

Test for BDQ
and LZD

Resistance in
ALL Resistance

to both RIF
and FLQ



Detection of Resistance: TB NAAT

• Detect changes (mutations) in the DNA that may be associated
with drug resistance.

• Single target: less sensitive compared to M. tuberculosis
detection

• Resistance to rifampicin: 81bp region of rpoB (hot spot):
codon 426-452; rifampicin resistance determining region

• Resistance to isoniazid (katG gene and inhA)

• Xpert MTB/RIF Ultra: Resistance to rifampicin only

• MC NAAT: Resistance to rifampicin and isoniazid



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

Phenotypic DST



Submit New
Sample for
DR-TB reflex
testing





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





Phenotypic Drug Susceptibility Testing (pDST)

• pDST: Gold Standard

• Culture based, viable organism: can be used to monitor
treatment response

• No need to know the resistance mechanism

• Test drugs used in the treatment regimen

• Extended pDST: Contact NICD

• Long TAT, risk of contamination



INTERPRETATION OF RESULTS



Case 1: TB NAAT Rifampicin unsuccessful

• 52 year old female

• Seen at a clinic



Case 1: TB NAAT Rifampicin unsuccessful

• Culture positive after 38 days



Case 2: INH Monoresistant TB (Hr-TB)

• 25 year old male

• Previous Hr-TB in 2022 (LPA)

• HIV Negative

• Pulmonary TB

• 12/08/2024

• BD Max done at clinic

• Rifampicin: No resistance detected

• Isoniazid: Resistance detected (katG & inhA mutation)



Case 2: INH Monoresistant TB
Date BD Max Auramine TB Culture Xpert U/Xpert XDR

08/2024 INH MR Pos 2+ Pos Rif S

09/2024 - Pos 2+ Pos (15 days) Refer to Prev

10/2024 - Scanty Pos (21 days) INH R/FQ S/Eth R

11/2024 - Neg Pos (11 days) Refer to Prev

12/2024 - Scanty Pos (11 days) Rif S

01/2025 - Scanty Pos (12 days) Refer to Prev

02/2025 Pos 3+ Pos Refer to Prev

03/2025 X 2 Pos (DST USF) Pos 3+ Pos (7 days) Rif S

03/2025 (Reflex) Pos 3+ Pos (6 days) Rif S/INH R/FQ R/Eth R

04/2025 (Reflex) Pos 2+ Pos (13 days) Rif S/INH R/FQ R/Eth R

04/2025 Pos 1+ Pos (14 days) Rif S



Case 2: INH Monoresistant TB

• Xpert MTB/XDR: Resistant to INH/FQ/ETH

• Transferred to KDH: 10/05/2025 On BPaL

• Phenotypic DST (Taken in March before BPaL regimen):
Resistant to Bedaquiline

• Change to individualized treatment regimen

• Culture converted 01/07/2025

• Sent to NICD for EDST and tNGS: rpoB I491F mutation (XDR-TB)



Case 3: DR-TB Reflex:
Auramine, Xpert MTB/XDR & Culture



Case 3: tNGS



Case 3: Phenotypic DST



Summary

• Detection of TB

• Value of non-sputum samples: combination testing

• Detection of drug resistance

• DST for drugs used in the treatment regimen

• pDST: Gold standard, follow up pDST results for final call

• Discordant laboratory results or unexpected clinical
response: reassess, investigate further and consult.




