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The first case of the novel Coronavirus disease, named
COVID-19, was reported in Wuhan, China, on December 31,
2019. The illness has variable manifestations, ranging from
common cold to the more severe Middle East respiratory
syndrome (MERS) and severe acute respiratory syndrome
(SARS). While the mortality rates of SARS and MERS was
estimated to be approximately 12% and 30%, respectively,
the mortality rates in cases of COVID-19 is estimated to be
much lower at around 4.03%." Nevertheless, the pandemic
of COVID-19 is an issue that needs to be taken seriously.
However, there are striking differences on how COVID-19 is
behaving in different countries. For instance, in Italy, where
even though social interactions were severely curtailed, the
mortality is quite high as compared with Japan, where the
mortality is low despite not adopting restrictive social isola-
tion measurements. Even in India, which is the second most
populous country in the world, the mortality rates are pretty
low as compared with Italy and other European nations.
While these differences have been attributed to cultural
norms as well as differences in medical care standards, an
alternative explanation could be the national policy on
Bacillus Calmette-Guerin (BCG) vaccination.

The BCG vaccine is a live attenuated strain derived from
an isolate of Mycobacterium bovis. The vaccine has existed
for more than 80 years and is one of the most widely used of
all the current vaccines. Worldwide, more than 100 million
children receive BCG each year.? BCG vaccine was developed
over a period of 13 years, from 1908, by Albert Calmette and
Camille Guerin. The original BCG vaccine strain was formerly
distributed by the Pasteur Institute of Paris and subcultured
in different countries using different culture conditions that
were not standardized.? A limited rollout of vaccination was
started in India in 1948 in an attempt to lower the tubercu-
losis (TB) burden in the country. By 1955-56, the mass cam-
paign had covered all states of India. A single dose of BCG
vaccine is required to provide lifetime immunity. Booster
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doses of BCG vaccine are not recommended. BCG is prefer-
ably given at birth to provide protection in the early years
when infection can often lead to diseases such as miliary
TB or tubercular meningitis. By the late 1940s, several stud-
ies had appeared, providing evidence in favor of the utility
of BCG in protection against TB. In 1950s, major trials were
set up by the Medical Research Council in the United King-
dom and by the Public Health Service in the United States.
Soon it became evident that the procedure employed in the
United Kingdom was highly efficacious against TB,* whereas
that in the United States provided little or no protection.’ On
the basis of these results, health agencies recommended
BCG as a routine for tuberculin-negative adolescents in the
United Kingdom, whereas BCG was not recommended for
routine use in the United States. The majority of the world
followed the lead of Europe and the WHO and introduced
routine BCG vaccination according to various schedules,
whereas the United States and the Netherlands decided
against the use of BCG vaccination.

Due to the variability in results regarding the efficacy
of BCG vaccination in the previous trials conducted, a
large-scale, community-based double blind randomized
controlled trial was performed in Chingleput district of
South India to evaluate the protective effect of BCG against
bacillary forms of pulmonary TB. The findings at 15 years
showed that in this population with high-infection rates and
high-nonspecific sensitivity, BCG did not offer any protection
against adult forms of bacillary pulmonary TB.® Despite the
backlash caused by the above study, BCG vaccine is still a part
of the national immunization program in India. A plethora of
data from studies provide strong evidence for BCG’s ability
to protect against a wide range of infections other than TB,
including nontuberculous mycobacteria (NTM), leprosy and
other bacteria (e.g., Shigella flexneri), viruses (e.g., vaccinia
virus), protozoa (e.g., malaria), allergies, and eczema.
Interestingly, the BCG’s immunomodulatory properties are
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routinely exploited in the treatment of bladder cancer and
melanoma.’

The possible link between BCG vaccination and its pro-
tective effects against COVID-19 came into limelight when
the global spread of COVID-19 was correlated with the
data from the world BCG Atlas, and the study concluded
that countries such as India, China and Japan with a pol-
icy of universal BCG vaccination have had a lower num-
ber of cases than those in Spain, France, and Switzerland
which discontinued their universal vaccine policies. While
countries such as the United States, Italy, and Netherlands
have yet to adopt universal policies. This study also tries
to explain the anomalous case of Iran, where the universal
immunization program for BCG was only recently started in
1984, unlike China and India, whose program goes back to
the late 1940s. Hence, most deaths in Iran comprise elderly
people who did not receive any immunization under the
program.® The possible explanation as to how BCG vacci-
nation can provide immunity against the COVID-19 is that
this vaccine has been shown to produce positive “heterol-
ogous” or nonspecific immune effects, leading to improved
response against other nonmycobacterial pathogens. In a
study conducted by Mathurin et al, the BCG-vaccinated
mice infected with the vaccinia virus were protected by
increased production of IFN-Y by CD4+ cells.® BCG vacci-
nation has also been shown to provide broad protection
against viral infections and sepsis,'® raising the possibil-
ity that the protective effect of the vaccine might not be
directly related to actions on COVID-19 but on associat-
ed co-occurring infections or sepsis. In a recent study
conducted by Miller et al, they found evidence that BCG
vaccination seems to significantly reduce mortality asso-
ciated with COVID-19. They also concluded that earlier a
country established a BCG vaccination policy, the stron-
ger the reduction in their number of deaths per million
inhabitants, which is consistent with the idea that pro-
tecting the elderly population might be crucial in reducing
mortality.! Even though the data might suggest the posi-
tive role of BCG immunization against COVID-19, we must
take into consideration that these are just mere observa-
tions with limited evidence, and hence not a proven entity.

Soon after the claim of BCG vaccination to confer immu-
nity against COVID-19 was made, it was strongly opposed by
other researchers, who questioned the methodology and the
extent of COVID-19 spread globally at the time the study was
conducted and some of the presumptions were put forward.
They pointed out the fact that there is a danger in citing that a
century-old vaccine may boost immunity in individuals and
provide nonspecific protection against COVID-19 without
any clear evidence. It was also brought to attention that at
the time when analysis was done, India had a fewer number
of cases as compared with the present scenario; hence, such
speculations should not be made unless and until such obser-
vations are proven by trials. Another major drawback of the
study was that the countries that were selected were arbi-
trary. Even Australia and Germany have a much lower mor-
bidity and mortality rate and have no universal BCG immu-
nization policy; hence, BCG solely cannot be the answer.

Annals of the National Academy of Medical Sciences (India)

Also, health systems’ capacities, infrastructure, staffing, ICUs,
ventilators, and innate immunity of people are all confound-
ing factors which also need to be taken into account.’? And
although inconclusive, the prevailing weather and tempera-
ture also play a part in the spread and containment of an epi-
demic, which is an idea that needs to be researched too, since
most tropical countries have had low caseloads. Whether
BCG will be effective remains unknown, as it is based on
the findings from the ecological studies which are supposed
to be a form of weak evidence.” To settle this dispute, con-
trolled trials are required. Currently, a randomized control
trial called BRACE trial is undergoing in Australia in which
4170 health care workers are being enrolled to evaluate the
efficacy of BCG vaccination in providing immunity against
COVID-19." Similarly, a trial in Netherlands aims to evalu-
ate the efficacy of BCG vaccination in reducing health care
workers’ absenteeism in SARS-CoV-2."* An upcoming trial by
the Serum Institute of India is currently under consideration
to test the efficacy of BCG in high-risk COVID-19 groups in
Maharashtra, India.”” The results of these trials will be able
to prove or disprove about the protection of BCG vaccination
against COVID-19.
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