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Facts about BCG 

Currently the only licensed vaccine 

against TB 

Oldest vaccine still in use  

(1921) 

Developed by Albert Calmette and  

Camille Guérin  

 

Attenuated Mycobacterium bovis 
 

Live vaccine 

 

 

 

 

 



Why BCG?  

Common principles and ideas of vaccination (from vacca: 

cow): Smallpox (variola) and BCG 

An English Doctor (Edward Jenner)  learned from a 

milkmaid that she believed herself protected from smallpox 

because she had caught cowpox from a cow. 

He tested this idea  

in (1796) and could show  

that infection with cowpox  

could protect a person  

from smallpox.   

 

 

 

 



Same principle for BCG 

1882 Robert Koch discovered the 

“Koch bacillus” 

Children with cervical 

lymphadenitis after drinking milk 

contaminated  with 

Mycobacterium bovis  appeared 

protected against TB 

Calmette and Guérin (at the 

Institut Pasteur in Lille, France)  

isolated M. bovis from a cow with 

mastitis and cultured it on ox bile 

 

 

 Galagam JB, Nat Genet 2014 



Developement of BCG 

After the 39th passage the strain 

was unable to kill experimental 

animals 

13 years (1909-1921), 231 

passages 

June 21 in 1921 first oral vaccine 

on a newborn (mother died from 

TB and to be transfered to 

grandmother with TB)  

1921-1924 vaccination of 300 

children in France at high risk for 

TB 

 

 
Calmette A, 1927, La Vaccination Preventive contre la Tuberculose, Masson et Cie, Paris 



History of  BCG (Bacille-Calmette-Guérin) 

1924 

-  Efficacy and safety established (motality among 

   vaccinated 4.9%) 

- „massproduction“ of BCG began 

-  vaccine also given to adults 

-  samples of BCG distributed to 34 countries 

1929 subcutaneous route more  

popular (especially in  

Scandinavian countries) 

1956 lyophilisation 

1974 BCG was introduced in WHO  

immunisation programme  

 



BCG strains 

Original M. bovis 

strain isolated 

Attenuation 

of M. bovis 

Phenotypic  

differences 

First BCG 

lyophilisation 

Genomic differences 

of BCG strains 

1900 1909-1921 1930s 1950s 1998 

Russia 1923 

Brazil 1924 

Japan 1925 

Sweden1926 

Romania 1925 

Denmark 1931 

USA 1934 and 1937 

Canada 1937 and 1948 



Brosch R, PNAS 2007 

Family tree of BCG immunisations 



BCG vaccine strains in Europe (up to 2007) 

 

Ritz N, FEMS Microbiol Rev 2008 



BCG vaccine strains globally (2003 – 2007) 

 

Ritz N,Tuberculosis 2009 



BCG in Europe today 

 

Dierig A, ESPID 2014 

Web-based survey including all members of the 

paediatric-tuberculosis-network-European-trials 

group (pTBnet) and tuberculosis network (TBnet) 

Anonymous survey between Oct 2012 – May 2013 

27/31 (87%) countries have national BCG 

immunisation policy/guidelines 

BCG used: 77 % BCG Denmark, 19 % other strains, 

32 % did not know the strain used in their country 



Protective efficacy of BCG according to TB form 

Vaccines 6th edition 2013 



 

Trunz BB, Lancet 2006 

Protective efficacy of BCG against disseminate  

                                    forms of TB 



Protective efficacy of BCG on pulmonary TB: 

age at immunisation 

Mangtani P, CID 2014 



Protective efficacy of BCG on pulmonary TB: 

latitude of the study 

Mangtani P, CID 2014 



Protective efficacy of BCG on pulmonary TB:  

BCG vaccine stain used 

Abubakara I, Health Tech Assess 2013 

Mangtani P, CID 2014 

 



Ritz N, FEMS Microbiol Rev 2008 

Protective efficacy of BCG on pulmonary TB:  

BCG vaccine stain used 



5790 pregnant women screened in antenatal clinic 

4342 both parents from country with  

         intermediate or low TB incidence 

  919 attended when recruitment was 

         not possible 

  160 not willing to participate 

    13 infants not born before end of study 

356 infants born to participating mothers 

288 infants randomised to BCG immunisation  

     68 withdrew consent  

 

67 BCG-Denmark 69 BCG-Japan 73 BCG-Russia 

55 completed follow-up 
      2 withdrew consent 

    10 lost to follow-up 

 

 

      1 immunised twice 

    78 randomised to immunisation with 

         BCG-Denmark at two months* 

  

57 completed follow-up 
      3 withdrew consent 

      9 lost to follow-up 

 

 

64 completed follow-up 
      2 withdrew consent 

      7 lost to follow-up 

 

 54 data analysed 
      1 excluded for technical reasons  * 

  

 

 

54 data analysed 
      2 excluded for technical reasons * 

      1 failed venipucture 

 

 

57 data analysed 
      7 excluded for technical reasons * 

 

 

 

209 infants immunised with BCG at birth  

March 2008–April 2009 

Ritz N, AJRCCM 2012  



Ritz N, AJRCCM 2012  

Immune response to different BCG vaccine 

strains 

 1 2 

3 

CD4 



In vivo reaction to different BCG vaccine strains 

 

Ritz N, AJRCCM 2012  



Protective efficacy of BCG: 3 BCG vaccine strains 

in Kazakhstan  

Favorov M, PloS ONE 2012 



Protective efficacy of BCG: 3 BCG vaccine strains 

in Kazakhstan  

Favorov M, PloS ONE 2012 



Duration of protection by BCG 

 

Abubakara I, 

Health Tech 

Assess 2013 

 



Summary: Protection from 

BCG against TB 

 

Best protection for disseminated 

forms of TB  

Better protection of younger  

individuals (birth – school age) 

Better protection further away 

from the equator  

Better protection with certain BCG 

vaccine strains 

Protection from BCG wanes over 

time 

 

Homing of the immune 

cells induced by BCG 

Prior exposure to TB or  

NTM reduces protective 

efficacy 

Loss of memory cells 

Non immunised become protected 

Strain influences immune 

response and protection 



WHO 2014 

 

BCG immunisation coverage worldwide 
 

 

 



BCG immunisation in Europe 
 

 

 
Routine at birth: 
Basque counry, Portugal, Ireland, 

Hungary, Croatia, Albania, Poland 

At birth to high risk groups 
Switzerland, France, UK, Sweden 

Routine at later age: Greece, 
Finnland, Greece, Malta 

Never 
Germany 



BCG a travel immunisation? 
 

 

 

 

Ritz N, Vaccine 2008 



WHO BCG recommendations 
 

 

 
BCG should be given to all 

infants as soon as possible after 

birth in countries with a high 

burden of TB 

Contraindications: individuals 

with HIV or other 

immunosuppressive conditions 

(in settings with adequate HIV 

services, delay BCG until infant 

is tested) 

BCG revaccination not 

recommended 



The debate about  

revaccination 
 

 

 
A number of countries 

recommend revaccination: 

eg Bulgaria, Russia, 

Ukraine ect 

 

Baretto I, Vaccine 2014 (in press) 



Risks from BCG immunisation 
 

 

 

 

 

 

 

 

 

Dara M, ERJ 2014 



IUTLD, Tuberc Lung Dis 

Dara M, ERJ 2014 

When to stop general BCG immunisation? 
 

 

 

 

 

 

 

 

Balance between risk of adverse 

effects and protective efficacy 

IUTLD recommends to stop general 

BCG immunisation when TB incidence 

is < 5 / 100 000 

(based on expert opinion) 

“It is noteworthy that even in low-

incidence countries, there may be a 

subset of the population with a higher 

risk of TB» 

 



BCG is one of the oldest vaccine 

in use  

Protective efficacy depends on 

age at immunisation, form of TB, 

prior exposure to mycobacteria 

and BCG vaccine strain 

BCG recommendations 

considerable vary across Europe 

BCG is  a safe vaccine but 

severe adverse effects can occur 

in immunocompromised 

 

Summary 
 


