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BCG CORONA Protocol

Hypothesis

• BCG vaccination reduces the morbidity and mortality of healthcare workers 
during the SARS-CoV-2 outbreak in South Africa.

Primary Objective: 

• To compare the incidence of HCWs hospitalized due to SARS-CoV-2 
infection per arm. 

Title: Reducing morbidity and mortality in health care workers exposed to SARS-
CoV-2 by enhancing non-specific immune responses through Bacillus Calmette-
Guérin vaccination, a double-blinded, randomized controlled trial.
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Non-specific trained immunity from vaccines

• Smallpox vaccine
• In low-income countries a Vaccinia scar has been associated with >40% reductions in overall mortality 

among adults

• Measles vaccine 
• Infants who received measles vaccine at 4.5 months and again at 9 months had a 30% (95% CI = 6–48%) 

reduction in all-cause mortality from 4.5–36.0 months of age compared with standard dosing at 9 
months

• BCG vaccine
• LBW neonates show that BCG at birth almost halves neonatal mortality, the combined estimate being a 

48% (95% CI = 18–67%) reduction in mortality. 

The perceived lack of biological plausibility has been a major obstacle in recognizing and further 
investigating these effects. 

Benn CS, Netea MG, Selin LK, Aaby P. A Small Jab - A Big Effect: Nonspecific Immunomodulation By Vaccines. Vol. 34, Trends in Immunology. 
2013. p. 431–9. 
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Background – BCG

• Bacille Calmette Guerin – live attenuated vaccine

• Vaccine developed in 1920’s

• Given at birth
• Prevents severe forms of TB in children (TB meningitis)

• Effect against TB wears off over 15 years

• Various revaccination strategies in countries globally discontinued

• WHO: 
• BCG revaccination is safe in TB unexposed and infected, and HIV uninfected people. 

• No evidence of any additional benefit of repeat BCG vaccination against TB

World Health Organization (WHO). BCG vaccines: WHO position paper – February 2018. Wkly Epidemiol Rec. 2018;(8):73–96. 
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BCG trains your immune system

BCG and COVID-19
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BCG trains the innate immune system

• Monocytes can be functionally reprogrammed, or 
“trained,” to exhibit an enhanced and lasting phenotype 
after vaccination with BCG

• Protective effects not only against tuberculosis, but also 
against other infections.

• NOD2-mediated epigenetic change at the level of histone 
methylation (H3K4me3) is the mechanism through which 
BCG enhances innate immune responses.

• Epigenetics implies an inherited structural change without 
a genetic change

• Increased production of INFy, TNF and IL-1b.

Kleinnijenhuis J, Quintin J, Preijers F, Joosten LAB, Ifrim DC, Saeed S, et al. Bacille Calmette-Guérin induces NOD2-dependent nonspecific protection from 
reinfection via epigenetic reprogramming of monocytes. Proc Natl Acad Sci U S A. 2012;109(43):17537–42. 
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Clinical studies - Aaby et al

• 1:1 Randomized trial of BCG vaccination at birth 
versus delayed vaccination in 2320 low-birth-
weight children

• Neonatal mortality at 1 month was reduced by 
45% (MRR=0.55) in the early vaccination group

• At 2, 6 and 12 months of age, the MRR for early 
BCG vs controls was 0.73, 0.78 and 0.83 
respectively

• BCG had only a beneficial effect in the first 
month of life before controls received BCG

• Reduction in neonatal mortality was mainly due 
to fewer cases of neonatal sepsis, respiratory 
infection, and fever.

Aaby P, Roth A, Ravn H, Napirna BM, Rodrigues A, Lisse IM, et al. Randomized trial of BCG vaccination at birth to low-birth-weight children: Beneficial 
nonspecific effects in the neonatal period? J Infect Dis. 2011;204(2):245–52. 
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Clinical studies - Arts et al

• Randomized placebo-controlled study in healthy 
volunteers who randomly received BCG or placebo 
vaccination followed by yellow fever vaccine (live 
attenuated) at one month

• Significantly lower peak of viremia in BCG-
vaccinated individuals

• Lower circulating inflammatory mediators
• High cytokine production capacity from BCG 

vaccination leads to a rapid local antimicrobial 
response 

• Subsequent elimination of the pathogen, thereby 
preventing a systemic reaction and high levels of 
circulating cytokines

Arts RJW, Moorlag SJCFM, Novakovic B, Li Y, Wang SY, Oosting M, et al. BCG Vaccination Protects against Experimental Viral Infection in Humans through 
the Induction of Cytokines Associated with Trained Immunity. Cell Host Microbe [Internet]. 2018;23(1):89-100.e5. Available from:
https://doi.org/10.1016/j.chom.2017.12.010
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• Efficacy of 3 x monthly BCG vaccinations or placebo for the prevention of acute 
upper respiratory tract infection in the elderly

• 34 participants (17 per arm), 60-75 years old with 6 month follow up

• The prevalence of AURTI in the elderly 
• BCG vaccinations = 2/17 subjects

• Placebo group = 10/17 subjects, 8 had repeated AURTI 

• p<0.05

Wardhana, Datau EA, Sultana A, Mandang V V., Jim E. The efficacy of Bacillus Calmette-Guerin vaccinations for the prevention of acute upper respiratory 
tract infection in the elderly. Acta Med Indones. 2011;43(3):185–90.

Clinical studies - Wardhana et al
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Clinical studies - Nemes et al

• Trial was designed to 
• Test BCG revaccination vs a new vaccine (H4:IC31) vs placebo

• Look at incidence of new and sustained TB infection by IGRA 
conversion (neg to pos)

• 990 adolescents in a high-risk setting

• Incidental finding 
• BCG group had lower rate of upper respiratory tract infections

• BCG vs H4:IC31 vs placebo group was 2.1%, 9.4% and 7.9% 
respectively. 

• (P<0.001 for both comparisons)

Nemes E, Geldenhuys H, Rozot V, Rutkowski KT, Ratangee F, Bilek N, et al. Prevention of M. Tuberculosis infection with H4:IC31 vaccine or BCG 
revaccination. N Engl J Med. 2018;379(2):138–49. 

Bree C de, Crevel R van, Netea MG. H4:IC31 Vaccine 
or BCG Revaccination for Tuberculosis. N Engl J Med. 
2018;379(20):1969. 
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BCG and COVID-19
BCG vaccination at birth may confer some level of protection against COVID-19

Universal 
BCG policy

Never gave 
BCG

0.00086

Miller A, Reandelar MJ, Fasciglione K, Roumenova V, Li Y, Otazu GH. Correlation between universal BCG vaccination policy and reduced morbidity and mortality for COVID-19: an 
epidemiological study. medRxiv. 2020;1–9. 
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BCG and COVID-19
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Shet A, Ray D, Malavige N, Santosham M, Bar-Zeev N. Differential COVID-19-attributable mortality and 
BCG vaccine use in countries. medRxiv. 2020;2020.04.01.20049478. 

Sala G, Miyakawa T. Association of BCG vaccination policy with prevalence and mortality of COVID-19. medRxiv. 2020;1–16. 

Martha K. Berg, Yu Q, Salvador CE, Melani I, Kitayama S, Berg MK, et al. Mandated 
Bacillus Calmette-Guérin (BCG) vaccination predicts flattened curves for the 
spread of COVID-19. medRxiv. 2020;1–10. 
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Critique of Miller et al

• A critique of the study 
• Study Design: 

• Low quality evidence observed at the population level 
• Sweeping inferences about BCG’s effectiveness 
• Ecological studies

• Strictly hypothesis-generating queries 
• Should not be stretched beyond this purpose

• Timing matters: 
• Findings may change epidemic progress. 
• Drawing premature conclusions from rapidly changing data in a pandemic is problematic.

• Lack of testing: 
• Shortages of diagnostic tests, and a country’s specific testing algorithm. 

• Correlation is not causation: 
• Under-funded health systems in low income countries have low COVID-19 testing capacity 
• Falsely low numbers of reported cases and deaths. 
• These countries are more likely to have universal BCG vaccination policies in place

Available at: https://naturemicrobiologycommunity.nature.com/users/36050-emily-maclean/posts/64892-universal-bcg-vaccination-and-protection-against-covid-19-critique-of-an-
ecological-study

https://naturemicrobiologycommunity.nature.com/users/36050-emily-maclean/posts/64892-universal-bcg-vaccination-and-protection-against-covid-19-critique-of-an-ecological-study
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New preprint with contradictory results

• Three objectives
• Reviewing the infection and mortality ratio on Diamond Princess 

• no significant difference in infections in BCG vs. non-BCG nations
• Comparing the number of mortalities among nations 

• After correcting for arrival time of COVID-19 in a country, previously reported effect of BCG 
vaccination on decreasing total mortality disappeared

• Comparing the maximum daily increase rate of mortalities among nations
• showed no significant difference among BCG vaccination policies

• Some results showed statistically significant differences - confounders 
• national infection-control policies, 
• social distancing, 
• behavioral changes of people, 
• possible previous local epidemics of closely related viruses, 
• inter-population differences in ACE2 or other genetic polymorphism. 

Asahara M. The effect of BCG vaccination on COVID-19 examined by a statistical approach : no positive results from the Diamond Princess and cross-national 
differences previously reported by world-wide comparisons are flawed in several ways. medRxiv. 2020;1–29. 
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Summary

• BCG can train the innate immune system 
• Reacts more quickly to a pathogen 

• prevents a systemic inflammatory reaction

• driven by the NOD-2 receptor mediated epigenetic changes

• Duration of this trained immunity unknown 

• Poor and contradictory evidence that BCG at birth is protective in the 
COVID-19 pandemic

• Limited supportive evidence for widespread use as an immunity 
booster in the COVID-19 pandemic 
• This warrants further research through well designed randomized trials


