
What is TB



Topics

• The organism
• Transmission
• The disease spectrum in humans



Q1. Mtb complex is:

a) The set of mycobacteria that are pathogenic to humans.
b) The subset of mycobacteria that are slow growers.
c) The belief that mycobacteria are following you at night.
d) The set of organisms that cause clinical tuberculosis in humans.
e) The set of seven different Mycobacteria tuberculosis lineages that 

occur in humans. 



Infection with Mtb occurs via:

a) Multiple routes including water, aerosol, food and fomites.
b) Inhalation of aerosols 
c) Exposure to Mtb living in the soil.
d) Handling infectious body fluids (sputum, blood, urine).
e) Sexual contact



TB infection is followed by:

a) A brief non-specific illness which resolves within weeks. 
b) A cell-mediated immune response within 2-8 weeks.
c) Active TB disease in 5% of TST converters.
d) Long lasting immunity to future TB infection. 
e) Lifetime persistence of viable TB bacilli in host tissue/cells. 



Extra-pulmonary TB 

a) Is more common in children than adults.
b) Is more common among women than men.
c) Is more common among people living with HIV.
d) Is due to M. bovis infection rather than M. tb.
e) Most frequently involves lymph nodes.
f) Is the cause of Pott’s disease.
g) Can coincide with pulmonary TB.



Reactivation TB

a) Occurs only in people who are immunosuppressed.
b) Is more common in the elderly.
c) Can be differentiated from primary TB on the basis of clinical 

appearance.
d) Is more likely to be drug resistant than primary TB.



Strains from different TB lineages

a) Vary in their ability to be transmitted.
b) Vary in their ability to cause disease.
c) Have different mutation rates.
d) Evoke different immune responses in humans. 





Mycobacteria

• 170 species, mostly environmental
• Slow and fast growers
• Rough and smooth colonies
• Pathogenic and non-pathogenic
• Human restricted, animals and human

Red: slow growers
Blue: fast growers





Mtb Complex: set of mycobacterial species 
that cause clinical “TB” in humans. 



NTMs



Some important points

• M. bovis and other Mtb complex members probably “evolved” from 
Mtb, rather than vice versa.
• Evolution in mycobacteria proceeds by genomic deletions.
• Evidence for differences in lineages sparse. 
• Generalist versus Specialist paradigm. 



Mtb transmission via aerosol





Evidence of latent TB:  Autopsy studies

In 126 people dying from causes 
other than TB, Opie recovered 
viable TB bacilli in 26%.

Dr. Eugene Opie
TB pioneer in 1920s

DM “hero”



5/13 Ethiopians and 10/34 Mexicans who died from 
causes other than TB were PCR +. All positive controls +, 
all negative controls -.

Hernández-Pando R, Jeyanathan M, Mengistu G, Aguilar D, Orozco H, 
Harboe M,Rook GA, Bjune G. Lancet. 2000 Dec 23-30;356(9248):2133-
8.



Stead proposed “unified concept of TB 
pathogenesis” in 1967.



Data from UK MRC BCG trial 
in adolescents in 1950s 

Data from Puerto Rico BCG 
trial published by Feregee.

Decline in persistent TB risk over time since TB 
infection.



Identical DNA RFLP patterns of Mtb isolates from a 
father in 1961 and his son in 1994.  Son was 7 at 
the time the father had TB. 

Lillebaek T, Dirksen A, Baess I, Strunge B, Thomsen VØ, Andersen AB. Molecular
evidence of endogenous reactivation of Mycobacterium tuberculosis after 33 years 
of latent infection. J Infect Dis. 2002 Feb 1;185(3):401-4.



The incubation period distribution of tuberculosis 
estimated with a molecular epidemiological approach

Incubation period in secondary 
cases from paired source and 
secondary cases defined by 
molecular and traditional 
epidemiologic links 

Median 1.26 years 
Range 0-12

Borgdorff MW, Sebek M, Geskus RB, Kremer K, Kalisvaart N, van Soolingen D. Int J Epidemiol. 2011 Aug;40(4):964-70.



PET scans of latent or “subclinical” TB





Three studies from pre-chemotherapeutic era 
that tracked contacts after a definitive exposure. 
Cited in Behr, 2018. 



Long term rates in MRC 
adolescent study in Britain in 
the 1950s.

Asian immigrants to London: A 
is time since leaving home 
country, B is TB incidence over 
calendar time, C is time to TB 
after returning from travel to 
home country. 



Following infection, there may be a critical period where fate of 
infection is determined with predisposing factors.

H. Esmail et al. Phil. Trans. R. Soc. B 2014;369:20130437







Incipient and subclinical disease




