
Controversial topics:
BCG vaccination in low incidence 

settings
Davide Manissero
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Background

In a situation where the present national 
BCG vaccination policy is universal 
vaccination at birth what is the evidence 
for changing this policy to:

Selective vaccination of newborns belonging 
to high risk groups for TB



IUATLD guidelines for 
discontinuation of BCG 1994

• Efficient TB notification system in place
• Annual notification rate of ss+ TB cases 

below 5 per 100,000;or
• Annual notification rate of tuberculous 

meningitis in children aged under five 
years below 1 per 10 million during 
previous 5 years; or

• ARI below 0.1%



Range of estimated ARI in EU 
25 + 2
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TB notification rates by age-group, sex 
and geographic origin, EU & West*, 2004

EuroTB
* Countries submitting population data by geographic origin: Austria, Belgium, Denmark, Finland, France, Germany, 
Iceland, Netherlands, Norway, Slovenia, Sweden, Switzerland, United Kingdom
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Developing a tool for decision 
making

• What is BCG efficacy ?
• Effects of suspension of BCG ?
• What is the occurrence of BCG side 

effects ?
• Assess universal vs selective vaccination 

strategy taking into account the 
heterogeneity of the population in terms of 
TB risk



Efficacy of BCG

• Childhood tuberculosis and tuberculous 
meningitis – consistent protection in the 
range of 80%

• Adult pulmonary TB – highly controversial 
with ranges from 0% to 80%

• Booster doses – no evidence of increased 
protection

• Leprosy and other mycobacteriosis
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Argentina, 1988

Brazil, 1991

Brazil, 1990/93

Brazil, 1990/94

Brazil, 1988

Brazil, 1988

Burma, 1987

India, 1996

India, 1996

India, 1996

India, 1989

India, 1999

Papua New Guinea, 1980

India, 1993

Summary efficacy

Colditz GA, Berkey CS, Mosteller F, et al . The efficacy of Bacillus Calmette Guerin vaccination of 
newborns and infants in the prevention of tuberculosis:meta-analysis of the published literature. Pediatrics 
1995; 96: 29-35.



Adverse events
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Measurable outcomes

• Estimated number of TB meningitis, miliary TB 
cases prevented in a cohort of children born in 
2004 for the first 5 years of life

• Estimated number of primary TB cases 
prevented in a cohort of children born in 2004 for 
the first 15 years of life

• Estimated number of BCG vaccinations required 
to prevent one case of TB meningitis, miliary TB 
or primary TB.

• Number of BCG adverse event per case 
prevented



Two methods

• Fine et al 1999  ; Bourdin 
Trunz et al 2006

• Based on historical 
assumption on the ratio 
between prevalence of SM+ 
disease and annual risk of TB 
infection (TB)

• Based on contact rate number 
of infected contacts per 
infectious case

• Contact rate historically 10 but 
can vary

• Institut De Veille Sanitaire 
2005; Rahamn et al 2001

• Based on surveillance
• Notifications of severe form of 

TB and paediatric notifications 
need to be known along BCG 
coverage

• More accurate as not based on 
assumptions

• Requires optimal surveillance
• Severe TB is a rare disease



Surveillance method

Tbprev = Tbnot * (1/(1- EffBCG * CovBCG)-1)

Tbpre = TB Cases prevented by BCG
Tbnot = TB cases notified in a given year
EffBCG = Efficacy of BCG
CovBCG = BCG vaccination coverage



ARI method

• Adaptation and update of work by Bourdin B, Dye C and 
Fine P, Lancet 2006)

• ARI derived from estimated prevalence using average 
contact rate of <6>

• Predicted cases of meningitis  calculated using pre-
chemotherapy data (1% of infected under fives contracts 
tuberculous meningitis)

• Miliary TB estimated through known ratio of 0.5 cases of 
MTB per case of TBM

• No cases of TBM or MTB assumed to be occurring in 
over 5s



ARI methods

Tbmen-prev = 5 B � � men � v � men

Tbmen-prev = TB meningitis cases prevented in  
a birth cohort for first five years of life

B = births in a given year
� = Annual Risk of Infection
� men = proportions of infections leading to 
Tbmen
� v = proportion vaccinated (BCG coverage)
� men  = BCG efficacy against TBmen



Comparison between the two 
methods



TB prevalence (SS + per 100,000 population) ranges from 1.7 (setting A, 5th 
percentile) to 33.4 (setting E, 95th percentile), corresponding to ARI values ranging 
from 0.01 to 0.20 per 100,000 population.



TBM prevented in the birth cohort 2004
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BCG vaccinations required to prevent one case of TB M
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BCG lymphadenitis per one prevented severe TB case
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Universal BCG programme could be beneficial in settings with 
prevalence levels around 30 sputum smear positive per 100,000.

In settings with prevalence levels below 15 per 100,000 the 
benefit of universal BCG vaccination should be carefully 
assessed, particularly where prevalence is below 5 per 100,000 
and universal vaccination might lead to an excess of
adverse events per case prevented.

Conclusions



Selective vaccination



TB notification rates by age-group, sex 
and geographic origin, EU & West*, 2004

EuroTB
* Countries submitting population data by geographic origin: Austria, Belgium, Denmark, Finland, France, Germany, 
Iceland, Netherlands, Norway, Slovenia, Sweden, Switzerland, United Kingdom
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Effect of discontinuation in the presence of Effect of discontinuation in the presence of 
high risk groupshigh risk groups

‘’The discontinuation of BCG in Sweden was associate d 

with demonstrable increases in childhood 

tuberculosis’’

Romanus V, Svensson A, Hallander HO . The impact of changing BCG coverage on 

tuberculosis incidence in Swedish-born children between 1969 and 1989. Tubercle 

and Lung Disease 1992; 73: 150 -161.







Conclusions

Importance to assess epidemiological hetereogenity in 
low incidence setting

Model possibly underestimating risk of sever TB in 
high risk cohort given that an average contact rate  
and smear prevelance  is being used

ARI likely to be much higher in cohort of children from 
vulnerable populations

The model assumes 100% coverage  of the high risk 
group (extremely difficult in real life situation)


