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Demystifying BCG Vaccine and COVID-19 Relationship
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Efforts for developing vaccines for novel coronavirus disease (COVID-19) are ongoing, but it is
unlikely to be available in the immediate future [1]. In the absence of specific therapy, the researchers
are exploring other potential preventive and therapeutic options. Recently, there has been a buzz about
the protective effect of Bacille Calmette-Guérin (BCG) vaccine in COVID-19. Based on
epidemiological correlations, many unpublished preprints hypothesized that the BCG vaccine may
offer protection against COVID-19. It gained so much popularity that within 20 days three
randomized controlled trials (RCTs) got registered, and many more are in the pipeline [2]. To make
an informed decision, we must understand the mechanism of action of BCG, and appraise the
robustness of the evidence.
The basis of the possible use of the BCG vaccine against COVID-19 lies in its non-specific
effects (NSEs) over the immune system [3]. The NSEs of BCG are mainly mediated by potentiating
innate immune response through epigenetic mechanisms.These epigenetic changes within the innate
cells act as de novo enhancers to boost the immune response against a secondary challenge [3-5]. This
enhancing response is popularly known as ‘trained immunity’ and is very characteristic of BCG. This
trained immunity also offers protection against a variety of pathogens (Salmonella, Shigella, malaria,
respiratory viruses, etc.) other than Mycobacterium tuberculosis, and forms the basis of its use in
bladder cancer, melanoma etc. However, this non-specific effect is mostly short-lived and wanes soon
after the primary BCG stimulus is cleared from the body. By virtue of the NSEs, BCG vaccine has
shown to decrease all-cause mortality in children. Though a few observational studies suggest that the
NSEs may last till adulthood, but the overall evidence is still inadequate and is of low quality [3,6,7].
On critical appraisal of the non-peer reviewed pre-print evidence, at the relationship between
BCG and COVID-19 is being proven by looking at correlation/ association among two data set (BCG
vaccine coverage and COVID-19), without acknowledging the confounders. The variables like the
difference in testing strategies, reporting bias, demographics, nation's ability to respond to the
pandemic, prevalence of co-morbidities, and different stages of the pandemic across various countries
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might have a significant impact on these associations/correlations and must be interpreted carefully.
Therefore, at this stage, this association should be considered as a hypothesis only and should be
tested through appropriately designed studies.
Though the epidemiological association between BCG and COVID-19 is striking, it does not
prove causal relationship unless tested in well-designed clinical trials. Also, we should not forget that
the NSEs of the BCG vaccine has not been well-studied in human beings and their clinical relevance
is unknown [2,3]. Therefore, in the absence of evidence, the BCG vaccination for the prevention of
COVID-19 cannot be recommended. The result of the ongoing RCTs shall guide us further.
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