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Human infection with M. tuberculosis



Kaufmann SHE et al.; Ann Rheum Dis 2004

Immunity against M. tuberculosis



What is latent TB infection?

Å A state of persistent immune 
response to stimulation by M. 
tuberculosis antigens with no 
evidence of clinically manifest 
active TB. This is also at times 
referred to as TB infection.

Å There is no gold standard test 
for direct identification of M. 
tuberculosis infection in 
humans. Most infected people 
have no signs or symptoms of TB 
but are at risk for active TB 
disease



Tuberculosisterminology

Behr MA, Kaufmann E, Duffin J, et al. Latent Tuberculosis: 
Two Centuries of Confusion. Am J Respir Crit Care Med 
2021; 204:142.



The definition of tuberculosis infection



The evolution of latent TB: 21st century

Pai, Behr et al, 2016



Estimated LTBI prevalence in general population

Americas: 15%

Africa: 31%

SE Asia: 46%

European:14%

EMR: 27%
West Pacific: 32%

Corbett et al, 2003

Global estimate: 30% 



LTBI represent the TB reservoir 

95%

5%

5-15%

2 billion population with 
latent TB infection 

9 million TB cases per year



Primary targets for LTBI guidelines (low TB burden)

113 high or upper middle income countries with an estimated 

TB incidence rate of less than 100 per 100,000 population





CHOOSING BETWEEN TST AND IGRA

ÅEither a tuberculin skin test (TST) or interferon -gamma release 
assay (IGRA) can be used to test for LTBI. (Strong 
recommendation, very low certainty in the estimates of effect)
ÁRemark: The availability and affordability of the tests will determine which will be chosen by 

clinicians and programme managers. Neither TST nor IGRA can be used to diagnose active TB 
disease nor for diagnostic workup of adults suspected of having active TB



CHOOSING BETWEEN TST AND IGRA

ɍFor individuals with low -to -intermediate risk of progression 
to active disease the IGRA is preferred over TST for diagnosis 
of LTBI. IGRA is especially useful for patients who are unlikely to 
return to have the TST read and for patients with a history of 
Bacille Calmette -Guérin (BCG) vaccination (administered at 
birth in most TB -endemic countries)
ɍ Official American Thoracic Society/Infectious Diseases Society 

of America/Centers for Disease Control and Prevention Clinical 
Practice Guidelines: Diagnosis of Tuberculosis in Adults and 
Children

Clin Infect Dis 2017



Key Features of IGRAs

The T-SPOT.TB interferon-Ȃ release assay (IGRA) 
includes a result category of ñborderline ,ò which 
reflects results that approach but do not reach the 
threshold for positivity. In such cases, clinicians 
can repeat the test, perform a different test, 
or interpret the test on the basis of pretest 
probability (i.e., as negative in a person with a low 
likelihood of infection and low risk of progression to 
tuberculosis disease and as positive if the likelihood 
of infection or progression is high). The 
QuantiFERON-TB Gold Plus IGRA includes a result 
category of ñindeterminate.ò Indeterminate 
results represent either a low interferon -Ȃ 
concentration from the mitogen positive control 
tube or a high interferon -Ȃ concentration from the 
nil negative control tube. Indeterminate 
QuantiFERON-TB Gold Plus results provide no 
information about the M. tuberculosis infection 
status of the patient; in such cases, clinicians 
should repeat the test or use a different test



Interpretation of TST



Does TST/IGRA+ indicate ongoing infection?

Ferebee, household contacts of TB cases
(redrawn in Behr, Edelstein, Ramakrishnan, BMJ, 2018)

Behr, Edelstein, Ramakrishnan, 
BMJ, 2019, in press


