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Natural history of TB after treatment

↓ ↓ 

Figure 2 | Differential outcomes of tuberculosis treatment are associated with different infection phases. 

Treatment of active tuberculosis results in clinical cure in the majority of patients, although drug-resistant organisms  

and poor treatment adherence can result in treatment failure. Clinical cure is characterized by negative bacteriological  

examination for Mycobacterium tuberculosis and by resolution or improvement of symptoms and changes in chest X-ray 

examinations. The term is used to refer to both sterilizing cure and a return to the quiescent phase (non-sterilizing cure). 

However, sterilizing cure cannot be reliably differentiated from non-sterilizing cure, although the persistence of effector 

memory T (T
EM

) cells may point towards the continued presence of live, non-replicating bacteria. T
EM

 cells home to 

peripheral tissue, can differentiate directly into effector cells and are detectable by measuring interferon-γ (IFNγ) 

production in short-term assays using whole blood or peripheral blood mononuclear cells stimulated with M. tuberculosis 

antigens. Central memory T (T
CM

) cells are long-lived, even in the absence of persistent antigen, and home to secondary 

lymphoid organs, require longer term stimulation assays and signify previous immunological sensitization to the 

pathogen. Active tuberculosis can recur, either through reinfection with a new bacterial strain (in patients whose 

tuberculosis treatment resulted in sterilizing cure) or through relapse with the original bacterial strain (in patients whose 

infection returned to a quiescent phase after treatment). Measurements of memory T cell subpopulations and other 

biomarkers for pathogen persistence have so far not been adequately investigated for their ability to predict treatment 

outcome, and the field relies on clinical evidence of mycobacterial activity.
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Rates of recurrent TB in Southern Africa, 1993 - 2013

Hawken et al., 1993 
(Nairobi, Kenya)

Hawken et al., 1993 
(Nairobi, Kenya)

Houben et al., 2012 (Karonga, 
Malawi)

Glynn et al., 2010 
(Gauteng, South Africa)

Elliott et al., 1995 (Lusaka, 
Zambia)

Mallory et al., 2000 
(Free State, S. Africa)

Connolly et al., 1999 
(Hlabisa, South Africa)

Crampin et al., 2009 
(Karonga, Malawi)

Sonnenberg et al., 2001 
(Gauteng, South Africa)
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TB recurrence due to reinfection vs. 

reactivation

Uys et al., Roy Soc Interface, 2009



Recurrent and other previously treated TB 

in 52 South African health districts

Marx et al., IJTLD
(under review)
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Marx et al., ERJ, 2016

Evidence from the ZAMSTAR prevalence 

surveys (2010)



Effect of secondary preventive 

therapy on recurrence of tuberculosis

Bruins & van Leth, Inf Dis, 2017



Knowns

 High rates of TB after successful TB 

treatment, exacerbated by reinfection

 In high-incidence settings, previously treated 

people contribute substantially to incident and 

prevalent TB

 Preventive therapy is effective to reduce 

recurrent TB



Unknowns

 Determinants of high rates of recurrence?
• Heterogeneity in exposure/infection/progression 

risk?

• Quality of treatment?

• Role of inflammation and lung destruction?

 Extent and duration of infectiousness 

among previously treated TB cases?

 Drug resistance acquisition?



Marx et al., The 
Lancet GH, 2018



Calibration data (2 suburban communities, Cape Town)

Marx et al., The Lancet GH, 2018



Projections

Targeted active case finding: 14% (0·4–28·0) of incident TB cases and 21% (2·5–39·0) of TB 

deaths averted over 10 years

Targeted active case finding & Secondary isoniazid preventive therapy: 40% (21–56)

of incident TB cases and 41% (16–55) of TB deaths averted over 10 years.

Marx et al., The Lancet GH, 2018



Cost-effectiveness of post-treatment follow-up 

(PTFU) and secondary IPT (work in progress)  



Conclusions

 In high-incidence settings, preventing TB among 

previously treated people may be an attractive 

strategy to reduce TB

 Example of targeted prevention: models of TB 

prevention should consider population heterogeneity 

in the risk of exposure/infection, disease progression, 

and transmission 
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