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Estimated no. of  cases Estimated no. of  deaths

1.4 million10.0 million

0.46 million

All forms of  TB

RR/MDR-TB

HIV-associated TB 0.82 million (8.2%) 0.28 million

-

WHO. 2020

Global Burden
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Natural history of  tuberculosis

Modified from Pai et al, Nature Reviews, 2016

Elimination of  the infection by adaptive

or innate immunity

5-10%

granuloma

Latent infection

90%

Active tuberculosis

Cavity

5-10%



Tuberculosis Control Strategies
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Large reservoir of  LTBI
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+
New TB cases annually



Population-Wide Mass LTBI Testing and Treatment 

• Unfeasible

✓ Imperfect tests;

✓ Risk of  serious and fatal side-effects;

✓ High cost.

• Benefits > harms in population groups at risk of  TB disease

Dye C, et al.; JAMA. 1999

Active TB

LTBI



Prevalence of  LTBI

In 1997

✓ 1.86 billion;

✓Global prevalence: 32 %.

In 2014

✓ 1.7 billion;

✓Global prevalence: 23 %.

Dye et al. JAMA 1999

Houben RMGJ, et al. PLoS Med 2016 



Lifetime Risk for Active TB Disease

5–15% with LTBI during their lifetime develop TB (first 2–5 yrs)



Prevalence of  LTBI in High-Risk Groups

Getahun H et al. N Engl J Med 2015.



Zhang Z et al. BMJ Open 2017 

Exposed to anti-TNFa



Dolan K et al. Lancet 2016 

Inmates



Baussano I et al. Plos Medicine. 2010 

Inmates



Healthcare Workers

Baussano I, et al; Emerg Infect Dis. 2011



Uden L et al. OFID 2017

HCWs

LTBI

TB



ECDC/ERS Survey

Environmental measures

Contact investigation

HIV regimen

Tx duration
IC committee

Cough etiquette

Staff  training on IC

Migliori GB et al, Eur Respir J. 2012



Jeon CY et al. PLoS Med. 2008

…..Diabetes Mellitus



Migrants

Individual factors 

✓ Overcrowded living and poor working conditions 

✓ Low socio-economic status 

✓ Increased vulnerability to HIV infection 

✓ Under/malnutrition 

✓ Substance abuse 

Social Barriers 

✓ Language, cultural beliefs, legal rights

✓ Immigration status 

✓ Anti-migrant sentiments

✓ Lack of  awareness of  entitlement to health services

✓ Low health-related spending capacity

✓ Migrant-unfriendly health services

Economic burden of  illness

✓ At household level- costs of  care and income loss for migrants and their families.

✓ At government level - costs to health systems.

✓ At societal level - loss of  productivity and revenue



Migrants

Relative risk meta-analysis plot (random effects)

2 5 10 100 1000

Mor Z et al. 2008 107.43 (93.13, 123.92)

Valin N et al. 2005 315.51 (243.77, 407.21)

Pace-Asciak A et al. 2013 102.59 (61.39, 171.39)

Nelson LJ et al. 2005 3.80 (3.59, 4.02)

Liu Y et al. 2012 19.79 (19.17, 20.43)

combined [random] 47.82 (14.13, 161.85)

relative risk (95% confidence interval)



Prevalence of  latent MDR-TB infection

Knight GM, et al. Lancet Infect Dis, 2019



Prevalence of  latent MDR-TB infection

Knight GM, et al. Lancet Infect Dis, 2019



Low TB Incidence Countries

Notification rate: <100 cases (all forms) per million population 

WHO. 2016



TB Epi in Low-Incidence Countries

✓Low rate of  transmission in the general population, occasional outbreaks.

✓Majority of  TB cases generated from progression of  LTBI.

✓Concentration in vulnerable and hard-to-reach risk groups.

✓Significant contribution to TB rates from cross-border migration.

✓Changes in age distribution (elderly in the non-foreign-born population).

Lönnroth K et al. Eur Respir J 2015



<1/100,000<10/100,000 <0.1/100,000

TB elimination strategy
in low TB incidence 

countries



Eradication of  tuberculosis: will it be feasible?

" ….The possibility of  eradicating tuberculosis in a country is essentially a function of  its 

economic level… 

…There are three major weapons which can be used in a policy of  eradication: chemotherapy, 

vaccination, and chemoprophylaxis…. 

…In realising this objective, the developed countries can give developing ones considerable help"

Lonnroth K et al. Lancet Infect Dis. 2016


