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Treatment monitoring biomarkers for 

patient-centered outcomes

Should culture
matter so much…?  
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A typical Tuberculosis 
Cascade of Care
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Cure ≠ health? 

Post-TB sequelae



Standard of Care (?) treatment Monitoring
Test Limitations

Smear LOD 5000 CFU/mL; nonviable organisms; 1882

Culture 42 day TAT

Symptoms Paradoxical reactions

Albumin Non-specific

Hemoglobin Non-specific

Quantiferon Non-specific

MBLA Detects Mtb RNA; Predicts clinical relevant outcomes? 

* Molecular Bacterial Load Assay



What should we be Monitoring? 
Test Implementation

Viable bacilli Necessary but not sufficient for health; MBLA

Deadness Not currently assessed

Cardiovascular Not currently assessed

Respiratory Rollout occurring

Cancer Not currently assessed

Relapse risk No good treatment monitoring tools

Well-being SGRQ; 6 MWT



Viable organisms: 1882 vs 2025

• 1882 option: culture w pDST
• 6 – 12 week TAT 
• Costs: $50 - $500

• 2025 option: MBLA w tNGS
• qPCR similar to Xpert
• Detects Mtb RNA; 2-3 hr TAT
• $20-50
• tNGS: gDST in 2 day TAT for <$100

Molecular Bacterial Load Assay (MBLA)



Killing Viable organisms ≠ synonymous with 
improved health

Mortality risk Morbidity persists
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Baseline EOT
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Baseline

“Paradoxical” 
worsening

2-Months

0 50 100 150 200

40

60

80

100

Day of Therapy

%
 F

E
V

1

Fig1B_% FEV1 over time_All

0 50 100 150 200

40

60

80

100

Day of Therapy

%
 F

E
V

1

Fig1E_% FEV1 over time_by ClassChange

All (n=74)

Worse (n = 9; 12%)

Improved (n = 25; 33%)

*Plitt 1999



Treatment Monitoring for Lung Damage? 

Molecular Pathology
• NETosis
• Fibrosis
Histopathology
• Fibrosis
• Cavitation
• Bronchiectasis
Spirometry
• Obstructive
• Restrictive

De Melo 2019; 



Post-TB assoc Cardiovascular Disease

Critchley 2024

2-3 fold 
increase risk 

before, 
during, and 

after TB

Why? 

Biology? 



Evidence for Biomarkers for TB assoc. 
Cardiovascular Disease? 



Lipid peroxidation driving CVD? 



Post-TB assoc. Cancer

Luczynski, Romanowski, Johnson, 2022 

Time Post-TB Pooled SIR
(95% CI)

<1 yr 16.2 (8.6-30.7)

1-5 Yrs 3.0 (2.1 – 4.2)

> 5 Yrs 1.7 (1.3-2.3)

Overall 1.6 (1.3-1.9)

Lung Ca: SIR 3.2



Evidence for Biomarkers for TB assoc. 
Cancer? 



Potential mechanisms for post-TB Cancer
• Epigenetic changes
• Clonal hematopoiesis
• Infection induced anergy
• Oncoprotein upregulation
• Chronic inflammation





How does Texas help close the gap in 
treatment monitoring? 

• Continue follow up for10 years
• Universal roll-out of lung function evaluation as SOC
• TX-specific post-TB care package
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Thank you… 
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