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Background TBIl)

Canf,

o Tuberculosis (TB) remains a major global public health challenge, with 10.8 million cases reported

worldwide 1n 2023 (wHo, 2024).

o South Africa continues to experience a high burden of TB and drug-resistant TB (shan er a7 2017 .

Early detection of Mycobacterium tuberculosis complex (Mtbc) and rifampicin resistance is essential for timely

treatment initiation and reducing transmission (van Cutsem e al 2016) .

Rapid molecular assays such as GeneXpert MTB/RIF Ultra (Xpert Ultra) and BD MAX MDR-TB (BD MAX)

are widely used for TB diagnosis (Mokaddas e al, 2019).

However, studies have reported variable performance of BD MAX compared to Xpert Ultra, with limited data

available from South Africa.



Problem Statement TB\\\\f'

o The BD MAX assay has raised concerns about its diagnostic accuracy, particularly in comparison to Xpert

Ultra assay.

o Despite its potential, the BD MAX assay has been routinely observed to perform less superior and have

' less sensitivity compared to Xpert Ultra assay.

There are no studies done to compare the BD MAX assay with Xpert Ultra/X/MDR-TB assays and target

sequencing.

Findings from this study will provide useful information to enable accurate detection of Mtbc and drug-
resistant strains, which will further allow healthcare providers to initiate effective treatment promptly,

improve patient treatment outcomes and reduce the spread of TB.




Objectives

o This study aimed to compare the BD MAX Assay with Xpert Ultra assays and target sequencing for the
detection of Mycobacterium tuberculosis complex and rifampicin drug resistance in clinical specimens

sent to a tertiary laboratory in Pretoria.

| [fo To compare the diagnostic performance of BD MAX Assay with Xpert Ultra assays and target sequencing

for the detection of Mycobacterium tuberculosis and rifampicin drug resistance.

o To determine and compare the sensitivity of BD MAX with Xpert Ultra assays and target sequencing for

the detection of Mycobacterium tuberculosis and rifampicin drug resistance
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Table 1. Demographic distribution and clinical characteristics of study participants (n=47)

Characteristic Frequency (n=47) Percentage (%)
Gender
Male 31 66
Female 16 34
Age (vears)
0-14 2 4.3
15-24 2 4.3
25-44 28 59.5
45-64 7 14.9
=65 6 12.7
Unknown 2 4.3
Province
Gauteng 45 95.7
North West 2 4.3
Year of collection
2024 27 57.4
2025 20 42.6
HIV status
Positive 7 14.9

Unknown 40 85.1




Results cont..

Table 2: Comparison of BD MAX and Xpert Ultra

Smear+ Smear- Smear+ Smear- Total
Culture+ Culture+ Culture- Culture-
BD MAX Positive 24 0 0 0 24
BD MAX Negative 18 0 0 0 18
Xpert Ultra Positive 27 0 0 0 27
Xpert Ultra Negative 0 0 0 0 0

BD MAX tested on n=42 Xpert Ultra tested on n=27




Results cont..

Table 3: Detection of Mtb by both Xpert Ultra and BD MAX Assay on the same samples (n=22)

Tracheal
Sample type Sputum Tissue Total
Aspirate
Xpert Ultra positive 21 1 0 22
BD MAX positive 9 0 0 9
BD MAX negative 12 0 1 13




Results cont..

Table 4 :Comparative sensitivity of Xpert Ultra and BD MAX assays using target sequencing as reference

Sample type Sputum (43) Tracheal aspirate (3) Tissue (1) Total (47)
Target sequencing positive 4 3 1 47
/ BD MAX positive 22 2 0 24
| BD MAX negative 17 1 0 18
Xpert Ultra positive 25 1 1 27
Xpert Ultra negative 0 0 0 0
BD MAX Sensitivity (%) 56.4 NA NA 57.1

Xpert Ultra Sensitivity (%) 100 NA NA 100

NA not applicable BD MAX tested on n=42 Xpert Ultra tested on n=27
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o Rapid molecular diagnostics are vital for detecting Mtb and rifampicin resistance, offering faster results than mic Py

and culture (ohedactal. 2017) .

o Xpert Ultra showed higher MTB detection sensitivity than BD MAX. At least two previous studies showed similar

results (opota ctal 2019) but only when considering smear-positive specimens (iodilic et al 2019) .

BD MAX missed several confirmed Mtbc-positive specimens.

Target sequencing identified rifampicin-resistance mutations missed by both assays.

These findings support the use of sequencing to strengthen TB detection and surveillance in high-burden settings.

Therefore, sequencing proved essential for identifying resistance mutations that fall beyond the coverage of routine

molecular assays (vakhado e a.2018) .



Conclusion

o Overall, this study argues that while BD MAX offers workflow automated advantages, its low sensitivity in

comparison to Xpert Ultra is a limitation for its diagnostic value.

Target sequencing detected mutations missed by both assays, emphasizing the importance of introducing sequencing

to routine TB diagnostics.
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