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Burden of MDR/XDR TB Disease
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Gap in Diagnosis Remains

* Ref: Global tuberculosis report 2024. Geneva: World Health Organization; 2024. Licence: CC BY-NC-SA 3.0 IGO..

Large global gap
Estimated number of people 
who fell ill with TB - the 
number of people newly 
diagnosed = 2.6 million 
people

Inadequate use of Rapid 
Diagnostic tests

Only 48% of the 8.2 million 
people newly diagnosed with 
TB in 2023 (up from 47% in 
2022 and 38% in 2021 and 
33% in 2020.)

Estimates of TB Disease 
Burden in 2023

Number (95% CI)

Total TB Mortality

1.25 million

deaths

(1.13–1.37 million)

Total TB Incidence 10.8 million (10.1-11.7)

TB case notification 8.2 million

MDR/RR-TB incidence 400 000 (360 000–440 000)
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Guidelines for MDR/XDR TB 
Diagnostics
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Xpert® MTB/XDR: WHO Prequalification: 17 October 
2025

This designation affirms the test's compliance with the WHO's 
rigorous standards for quality, safety, and performance, and 

enables procurement through international agencies.

A New milestone in the global fight against tuberculosis (TB) 

CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries
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New Recommendations in 2025 (Adult pulmonary TB)

Automated

Manual

PLHIV: 
concurrent testing 
with automated 
NAAT and LF_LAM

Strong 
recommendations 

with high 
certainty of 

evidence

Ref: WHO consolidated guidelines on tuberculosis. Module 3: diagnosis. Geneva: World Health Organization; 2025. Licence: 
CC BY-NC-SA 3.0 IGO.
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What are the available tools to reach the TB 
Elimination goals?

Ref: WHO consolidated guidelines on tuberculosis. Module 3: diagnosis. Geneva: World Health Organization; 2025. Licence: CC BY-NC-SA 3.0 IGO.

IVD. In Vitro Diagnostic Medical Device. May not be available in all countries
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Intended Use of the Xpert® MTB/XDR*!

Source 
1. Xpert MTB-XDR Package Insert, 302-3514E 
2. * CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United States
!     This version is in progress with transition to the WHO PQ version

• The Xpert MTB/XDR test, performed on the GeneXpert Instrument Systems, is a 
qualitative, nested real-time polymerase chain rection (PCR) in vitro diagnostic test for 
the detection of extensively drug resistant (XDR) Mycobacterium tuberculosis (MTB) 
complex. DNA in unprocessed sputum samples, concentrated sediments prepared 
from sputum, or BD™ Mycobacterial Growth Indicator Tube (MGIT™) culture.

• In specimens where MTB is detected, the Xpert MTB/XDR test can also detect isoniazid
(INH) resistance associated mutations in the katG and fabG1 genes, oxyR-ahpC
intergenic region and inhA promoter; ethionamide (ETH) resistance associated with 
inhA promoter mutations only; fluoroquinolone (FLQ) resistance associated 
mutations in the gyrA and gyrB quinolone resistance determining regions (QRDR); and 
second line injectable drug (SLID) associated mutations in the rrs gene and the eis
promoter region. 

• The Xpert MTB/XDR test is intended for use as a reflex test for a specimen 
(unprocessed sputum, concentrated sputum sediments, or MGIT culture) that is 
determined to be MTB positive. This test is intended as an aid in the diagnosis of XDR 
tuberculosis (TB) when used in conjunction with clinical and other laboratory findings.
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Manufacturer- Independent Evaluations

Analytical Performance of the Xpert® MTB/XDR* for tuberculosis and expanded resistance 
detection (Georghiou et al., Diagnostic Microbiology & Infectious Disease Journal, 2021.)

Source

1. Georghiou S. B, et al, Analytical performance of the Xpert MTB/XDRR assay for tuberculosis and expanded resistance detection, Diagnostic Microbiology & Infectious Disease, 2021. 
https://doi.org/10.1016/j.diagmicrobio.2021.115397

* CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United States.

1. LoD for MTB
2. Accuracy for INH, ETH, 
and SLID mutation 
detection

3. Heteroresistance detection

The Xpert
MTB/XDR assay 
demonstrated 
equivalent limit of 
detection to Xpert
MTB/RIF.

100% detection of 
resistance with 
mixtures of 10% INH-
R, 25% FQ-R
50% for ETH, AMK 
and KAN resistance, 
and 60% for CAP 
resistance.

• 100% of tested INH, ETH, 
FQ, AMK, KAN, and CAP 
resistance mutations 
were detected. 

• 78% of gyrA A90V, S91P, 
and D94A mutants 
detected as ‘low FQ 
resistance’ and 100% of
inhA c-15t mutants as 
“low INH resistance”

https://doi.org/10.1016/j.diagmicrobio.2021.115397


10 © 2025 Cepheid. 

Algorithm 1: 
WRDs as initial 
diagnostic 
tests for TB

TB Testing diagnostic algorithm

Algorithm 2: 
DST for second-line 
drugs for people 
with MDR/RR-TB

Algorithm 3: 
Follow-on testing for RIF-S TB at risk 
of resistance to other drugs

Algorithm 4: 
Testing for TB 
infection

Ref: WHO operational handbook on tuberculosis. Module 3: diagnosis. Geneva: World Health Organization; 2025. Licence: CC BY-NC-SA 3.0 IGO
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Evidence
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Xpert® MTB/XDR* has high sensitivity and 
specificity for INH and FLQ detection 
compared to LPA and phenotypic DST 

High Diagnostic Accuracy for INH and FLQ Detection
A Katamba, et al. 2023 

Xpert MTB/XDR helps rule out FLQ resistance 
for MDR-TB/RR-TB patients qualified for a 
Bedaquiline-based regimen 

A Katamba, et al. 2023 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284545 Accessed Dec 2023

* CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United States. 

Diagnostic accuracy of Xpert® MTB/XDR test using phenotypic drug susceptibility test as a reference comparator

Xpert MTB/XDR reduces the diagnostic 
challenges and dependencies from highly 
complex tests such as LPA and culture-based 
DST

A Katamba, et al. 2023 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284545 Accessed Dec 
2023
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Dynamic modeling (Philippines & 
Thailand):

• Universal Xpert MTB/XDR testing for all TB 
cases is cost-effective and offers the highest 
net benefit. (ICER: $1,808–$5,251 per DALY 
averted; highest net monetary benefit).

• Targeted testing for previously treated cases 
is also cost-effective but less impactful. 

• tNGS detects more resistance but is not 
cost-effective for routine use due to its high 
costs and infrastructure requirements.

Expanding Drug-Resistant TB Diagnostics: 

Evidence & Outcomes

Outcomes:

• Improved Health Impact: More DR-TB 
cases detected and treated, reducing 
transmission, treatment failure, and 
mortality.

• Programmatic Value: Xpert MTB/XDR is 
practical, scalable, and compatible with 
existing GeneXpert infrastructure.

• Policy Implication: Supports adoption 
of Xpert MTB/XDR for all TB cases in 
high-burden settings; tNGS reserved for 
high-risk groups as costs decrease.

Xpert MTB/XDR shows to be a cost-effective option for rapid, expanded drug resistance detection in high-
burden TB settings
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Example of Diagnostic Cascade for Management of TB

Ref: Emerging Microbes & Infections, 12:1, 2178243, DOI:10.1080/22221751.2023.2178243); Bagratee and Studholme, Access Microbiology 2024;6:000740.v3 DOI 10.1099/acmi.0.000740.v3
CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United States.
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Key Outcomes

High Accuracy: 88–93% of tested samples.

Broad Resistance Detection: tNGS identified resistance to 73–86% of drugs

Recommendation

• Xpert MTB/XDR is used as a reflex test for drug resistance in TB cases.

• tNGS (targeted Next-Generation Sequencing) is then employed by 
centralized laboratories for comprehensive resistance profiling, following 
preliminary detection by Xpert.

• Integrated workflow enables prompt and tailored treatment decisions

Targeted NGS Considerations –
TB Diagnostic Alogrithm

Incorporating tNGS as a follow-up to Xpert MTB/XDR enables faster, more 
effective TB treatment and safeguards the use of novel therapies.
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• Rapid diagnostics is needed close the gap in early TB detection and reduce 
undiagnosed cases.

• Using low-complexity NAAT tests enables fast, accurate identification of TB 
and drug resistance, supporting timely treatment.

• Integrating molecular tests and targeted sequencing can provide 
comprehensive resistance profiling and tailored therapy.

• Universal rapid testing shows to be more cost-effective in high-burden 
settings; reserve advanced sequencing for complex or high-risk cases.

In Summary

* Footnote source space
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www.cepheid.com

Thank You


