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That Bacillus Calmette Guerin (BCG) vaccination may alter the
outcome of subsequent non-tuberculosis infectious challenges, has
already been demonstrated in many studies [1] including randomised
trials with clinically important outcomes both among neonates [2]
and more recently also in adults [3]. Another, but related manifesta-
tion of non-specific effects of BCG is the potentiation of immune
responses to unrelated vaccines. In the present article of EBioMedicine
[4], Esther Broset and colleagues investigate if BCG affects immunity
induced by diphtheria-tetanus-pertussis vaccines (DTP). Broset and
colleagues present interesting experimental data showing that in
mice, the humoral and Th1 responses to diphtheria-tetanus-acellular
pertussis vaccine (DTaP) are augmented by giving BCG (or a new
tuberculosis vaccine, MTBVAC) vaccine prior to DTaP vaccine(s).

Based on the finding that prior BCG/MTBVAC may alter the immu-
nity towards DTP, the authors also investigate the potential implica-
tions for humans. They do so by correlating vaccination programmes
and country level cases of pertussis. Interestingly, they find that dur-
ing the past 5 years, countries with BCG vaccine in their vaccination
programme have a lower reported burden of pertussis infections
than countries without BCG in the vaccination schedule. They find
this pattern, both in global data and in strata of the global data
defined by geography and income level. This analysis, however, has
some pitfalls, as also acknowledged by the authors. For that part, we
would like to commend the authors for attempting to address con-
founding through triangulation, stratified analyses and investigation
of alternative control outcomes. A potential confounder is that the
disease surveillance quality may also be correlated to the BCG vacci-
nation programme: countries having phased out BCG due to low
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tuberculosis incidence may also have better disease surveillance. To
that end the authors exclude countries that have no reports of pertus-
sis for the past 5 years from the analysis.

As an additional approach, the authors restrict the analysis to Euro-
pean data only, upon which they reassuringly reach the same conclu-
sion. The efforts to control shortcomings of the outcome (pertussis
incidence) data implicitly highlight that there is a vast scope for
improvement in the outcome data. Ongoing efforts to strengthen the
global surveillance capacity [5] will hopefully contribute to better data
on pertussis and other vaccine preventable diseases in the future.

To further triangulate the question, the authors investigate
whether the annual reported rate of pertussis cases increases when
BCG vaccination is interrupted (due to shortages) or stopped. While
they present some support that there may be increases in pertussis
cases when BCG coverage was low or phased out, they did not find the
same pattern when seeking to correlate country level BCG vaccination
coverage or recommended age at BCG vaccination (at birth vs later)
with pertussis incidence. They speculate that this may be because the
coverage rates are generally very high, and therefore that there is little
variation due to lack of heterogeneity in the exposure.

It is our experience, however, that the reported country level data
on vaccine coverage and scheduled vaccination age is not necessarily a
good indicator of the actual age of vaccination [6]. In the present work,
what looks as homogeneous coverage rates may masks substantial dis-
parities in timeliness of BCG vaccination. A reported >90% coverage
and BCG being recommended at birth, does not mean that 90% of
infants are vaccinated at birth. There are substantial delays in BCG vac-
cination in many settings. The majority of the sub-Saharan African
countries recommend BCG at birth, but most children receive the vac-
cine after the neonatal period [7]. Similar delays occur in Bangladesh
[8]. However, with coverage assessed only at 12 months of age, this
delay remains hidden [9]. Hence, a programme with BCG scheduled at
birth, does not necessarily mean that the vaccine is given at birth.

While we appreciate the present investigation as an important
and relevant study on the potential non-specific effects of BCG, evalu-
ated on its own, the ecological data does not provide strong evidence
that BCG affects the susceptibility to pertussis.

With growing acceptance that BCG vaccines in addition to protect-
ing against tuberculosis may prevent other infections, better statistics
on BCG coverage may serve several purposes. They could shed light on
how the BCG vaccination policy is actually being implemented and
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thereby how the programme could be strengthened, but also allow
investigation of whether heterogeneity in the implementation is asso-
ciated with/potentially affects measures of health outcomes.

In conclusion, the triangulation exercise undertaken by the
authors here does bring us further, and investigates the potential
impact of BCG vaccination for a particular pathogen. Whether a
potential effect is mediated by BCG in itself or an interaction between
BCG and DTP vaccine cannot be concluded based on the ecological
data. But it does suggest that removing BCG when tuberculosis is
under control, may not be a wise decision. Replacing BCG by other
vaccines, such as MTBVAC would have to be investigated in trials
evaluating both tuberculosis and other health outcomes.
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