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Unexpectedly Covid 19 has different morbidity and mortality 
in different countries. There might be many factors responsible 
for such differences like different climate include temperature 
and humidity, difference in cultural norms, migration effects and 
health infrastructure. Here one more eye-catching factor which 
is implementation of BCG vaccination program and obvious dif-
ference in morbidity and mortality in countries where this pro-
gram has been running since past last many years has been dis-
cussed. BCG vaccination has been shown to offer broad spectrum 
protection to respiratory tract infections. In this article large 
number of countries with BCG vaccination implementation poli-
cies with the morbidity and mortality for COVID-19 has been 
compared. It has been observed that countries without univer-
sal policies of BCG vaccination (Italy, Spain, UK, Nederland, USA) 
have been found more severely affected compared to countries 
with implementation of universal and long-standing BCG policies. 

Even countries that have a late start of universal BCG policy (Iran, 
1984) had high mortality, consistent with the concept that BCG 
protects the vaccinated elderly population. It has also been found 
that BCG vaccination also reduced the number of reported COVID-
19 cases in a country. This concept is supported by reduced mor-
bidity and mortality makes BCG vaccination a potential new tool 

in the protection against COVID-19 to some extend. The spread of 
Covid 19 like pneumotrophic viruses infection totally depends on 
certain factors like- viral load of respiratory secretion (VL) or in 
other words infectious dose. The recipient immune status specifi-
cally organ specific local immunity of person at the time of inhaling 
suspended viral particles plays main leading factor for getting an 
infection. But post exposure invasion depends upon variable fac-
tors like- MID50 (Minimum infective dose), herd immunity and co-
morbidity.Thus transmission of COVID-19 from partially immune 
person to another individual with same immune status due to BCG 
vaccination policy of the country make COVID-19 strain slowly 
less and less virulent after each transmission through partial BCG 
immune individuals, due to some sort of herd immunity, and vice 
versa slowly exaltation is induced in strainis of Covid-19 in absence 
of BCG vaccination. So this could be a probable reason how and why 
even with little bit partial herd immunity, BCG vaccination can low-
er down significant morbidity and mortality in the countries where 
it is still in practice. 

The COVID-19 pandemic originated in China and it has quickly 
spread over all continents affecting most countries in the world 
[1]. However, there are some striking differences on how COVID-19 
is behaving in different countries. For instance, in Italy there has 
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been strong curtailing of social interactions and COVID-19 mortal-
ity is still high. In contrast, Japan had some of the earlier cases, but 
the mortality is low despite not having adopted some the more re-
strictive social isolation measurements like lockdown. These puz-
zling differences have been adjudicated to different cultural norms 
as well as differences in medical care standards. The difference in 
COVID-19 morbidity and mortality can be partially explained by na-
tional policies on Bacillus Calmette-Guérin (BCG) vaccination. BCG 
is a live attenuated strain derived from an isolate of Mycobacterium 
bovis used widely across the world as a vaccine for Tuberculosis 
(TB), with many nations, including Japan, India and China, having a 
universal BCG vaccination policy in newborns. Other countries such 
as Spain, France, and Switzerland, have discontinued their universal 
vaccine policies due to comparatively low risk for developing tuber-
culosis infections as well as the proven variable effectiveness in pre-
venting adult TB; countries such as the United States, Italy, and the 
Netherlands, have yet to adopt universal vaccine policies for similar 
reasons. Several vaccines including the BCG vaccination have been 
shown to produce positive “heterologous” or non-specific immune 
effects leading to improved response against other nonmycobacte-
rial pathogens. For instance, BCG vaccinated mice infected with the 
vaccinia virus were protected by increased IFN-Y production from 
CD4+ cells [2]. This phenomenon was named trained immunity and 
is proposed to be caused by metabolic and epigenetic changes lead-
ing to promotion of genetic regions encoding for pro-inflammatory 
cytokines [3]. BCG vaccination significantly increases the secretion 
of pro-inflammatory cytokines, specifically interlukin 1 beta (IL-
1B), which has been shown to play a indispensible role in antiviral 
immunity [4]. Additionally, a study in Guinea-Bissau found that chil-
dren vaccinated with BCG were observed to have a 50% reduction 
in overall mortality, which was attributed to the vaccine’s effect on 
reducing respiratory infections and sepsis [5]. Given our current 
understanding of the BCG vaccine’s nonspecific immunotherapeu-
tic mechanisms and by analyzing current epidemiological data, this 
investigation aims to identify a possible correlation between the 
existence of universal BCG vaccine policies and the morbidity and 
mortality associated to COVID-19 infections all over the world.

The epidemiological evidence indicates that some of the differences 
in morbidity and mortality produced by COVID-19 across countries 
might be partially explained by a country’s BCG vaccination policy. 
Italy, where the COVID 19 mortality is very high, never implement-
ed universal BCG vaccination. On the other hand, Japan had one of 
the early cases of COVID-19 but it has maintained a low mortality 
rate despite not implementing the most strict forms of social isola-
tion [6]. Japan have been implementing BCG vaccination since 1947. 

Iran had also been heavily hit by COVID-19 and it started its uni-
versal BCG vaccination policy only in 1984 potentially leaving any-
body over 36 years old unprotected. Why did COVID-19 spread in 
China despite having a universal BCG policy since the 1950’s? Dur-
ing the Cultural Revolution (1966-1976), tuberculosis prevention 
and treatment agencies were disbanded and weakened [7]. So it 
is obvious that could have created a pool of potential hosts that 
would be affected by and spread COVID-19. Currently, however, the 
situation in China seems to be improving. So all these suggests that 
BCG vaccination seem to significantly reduce mortality associated 
with COVID-19. It had also found that the earlier that a country 
established a BCG vaccination policy, the stronger the reduction in 
their number of deaths per million inhabitants, consistent with the 
concept that protecting the elderly population might be crucial in 
reducing mortality. However, there is still not proof that BCG in-
oculation at old age would boost defenses in elderly humans, but it 
seems to do so in Guinea pigs against M. tuberculosis [8]. BCG vac-
cination has been shown to produce broad protection against viral 
infections and sepsis [9], raising the possibility that the protective 
effect of BCG might be not directly related to actions on COVID-
19 but on associated co-occurring infections or sepsis. However, 
it had been also found that BCG vaccination was correlated with 
a reduction in the number of COVID-19 reported infections in a 
country suggesting that BCG might confer some protection specifi-
cally against COVID-19. The broad use of the BCG vaccine across a 
population could reduce the number of carriers, and combined 
with other measures could act to slow down or stop the spread of 
COVID-19. Different countries use different BCG vaccination sched-
ules [10], as well as different strains of the bacteria [11]. The cor-
relation between the beginning of universal BCG vaccination and 
the protection against COVID-19 suggests that BCG might confer 
long-lasting protection against the current strain of coronavirus. 
However, randomized controlled trials using BCG are required to 
determine how fast an immune response develops that protects 
against COVID-19. BCG is generally innocuous with the main side 
effect the development of inflammation at the site of injection. 
However, BCG is contraindicated in immune compromised people 
as well as pregnant women [12].

BCG is a live attenuated bacterial vaccination, proved to shown 
some immunity against leprosy and certain forms of cancers. One 
factor for such nonspecific immunity or protection may be that 
BCG activates antigen presenting cells (APCs) via PAMPS (Patho-
gen-associated molecular patterns or PAMPs are molecules shared 
by groups of related microbes that are essential for the survival 
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Whether BCG changes local environment for differentiation of T 
cells or BCG components drive this differentiation is still not clear. 
For tumor cell killing, expression of FAS ligand and tumor necrosis 
factor related apoptosis–inducing ligand (TRAIL) on macrophages 
and neutrophils are also involved in apoptosis of tumor cells [15]. 
BCG also generates human peripheral blood mononuclear cells into 
special population of BCG activated killer cells (BAK) [16]. Pheno-
type of these cells are CD8+, CD56+ and lymphocyte activated killer 
cells (LAK) for killing target cells 14. Th1 cytokines, such as IL2 and 
IFNγ are shown to activate BAK cells for cytotoxicity [17].

In past two strains of the virus had caused outbreaks of severe re-
spiratory diseases in humans: SARS-CoV (or SARS-CoV-1), which 
caused the 2002-2004 outbreak of severe acute respiratory syn-
drome (SARS), and SARS-CoV-2, which caused the 2019–20 pan-
demic of coronavirus disease 2019 (COVID-19) [18]. There are 
hundreds of other strains of SARSr-CoV, all of which are only known 
to infect non-human species: bats are a major reservoir of many 
strains of SARS-related coronaviruses, and several strains have 
been identified in palm civets, which were likely ancestors of SARS-
CoV [18,19]. 

At the end we conclude that there are enough of statistical and sci-
entific data  supporting the possibilities of BCG vaccination might 
have  improved  innate immunity which might   have decreased 
morbidity and mortality in countries where still BCG vaccination 
policy  is still in active mode, further extensive research is required 
in this regards  and if found positive. Even though many researches 
are going on to develop specific vaccines against Covid 19. For once, 
we may believe that BCG does not give any protection against Covid 
19,  at the same time it does not have any contraindication too.  So,  
BCG vaccination polices should be re-implemented  at birth to pro-
tect their citizens against Covid -19, in countries where it had been 
discontinued like Italy, Spain, USA, france, UK, etc  to protect next 
generation against such pandemic or epidemic attacks in future, till 
any specific vaccine against Covid 19 will not be invented. 
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