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CORRESPONDENCE

Could anti-tubercular vaccination protect against COVID-19

infection?

Correspondence to the letter entitled: Is BCG vaccination effecting
the spread and severity of COVID-19? ALLERGY, 24 April 2020.

We have read with great attention the kind contribution by C.
Ozdemir et al, about the possible effects of tuberculosis vaccine with
Calmette-Guérin Bacillus (BCG) on the course of COVID-19 pan-
demics.! We agree, because our group has been working for the last
few months on this hypothesis, with a different approach, over the
ability of BCG to provide protection against COVID-19. Several stud-
ies, as also reported by Redelman-Sidi, G., are currently ongoing to
determine the effect of BCG vaccination on outcomes from COVID-

19, including in two high-risk populations.? The countries without
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universal vaccination policies (ie, Italy, Netherlands, United States)
would seem to be hit more severely against COVID-19, than in coun-
tries with universal vaccination policies and for a long time with BCG.
Since 1975, BCG vaccination policy in Sweden changed from routine
vaccination of all newborn infants to selective vaccination of groups
at higher risk,® and Spain did the same, but not Portugal (Figure 1).
To this epidemiological observation, detectable in open access data-
bases of global BCG vaccination policy and practices, the so-called
one Iberian Peninsula paradox must be added.*® Indeed, it seems
that the citizens of Portugal would be less susceptible to COVID-

19, at least in the severe form, while Spanish citizens would have a

FIGURE 1 Map displaying BCG vaccination policy by country. A, Countries with universal BCG vaccination program; (B) countries that
used to recommend BCG vaccination for everyone, but currently are not recommending it; and (C) countries that never had universal BCG
vaccination programs (modified figure from by Zwerling A, et al 2011%
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FIGURE 2 Differencesin numbers of COVID-19 cases and deaths per million detected in Portugal versus Spain (data: Wikipedia.org),
from March 11 to April 27, 2020. Citizens of Portugal (figure on the left) seem to be less susceptible to coronavirus (COVID-19) infections,
at least in the severe form, while Spanish citizens (figure on the right) would have a high mortality rate from COVID-19 infections, as
protective vaccination against BCG is mandatory in Portugal while in Spain it is not. Sources: Portugal Directorate-General of Health (press
conferences/website) for Portugal, and Sources: ISCIII regular updates from the Ministry of Health, for Spain
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high mortality rate from COVID-19, as protective vaccination against

BCG is mandatory in Portugal while in Spain it is not (Figure 2). In
order to respond to their question about BCG vaccination effect-
ing the spread and severity of COVID-19, we argue that the BCG
vaccination seems to induce a immune response also against other
infectious agents,7 acting as an immune enhancer of innate immune
system components. This immunological phenomenon was exten-
sively studied, especially the induction of "non-antigen-specific
immunological memory" in innate immunity cells as macrophages,
monocytes, and NK cells. After BCG stimulation, these cells undergo
an epigenetic reprogramming of some transcription factors; promot-
ers of cytokine genes are de-phased or de novo created. Excluding
any influence due to pollution and/or climate change,8 this epigene-
tic remodeling is maintained even after the disappearance of the pri-
mary stimulus ("nonspecific immunological memory of the antigen"),
giving the cell the ability to respond more powerfully to the next
stimulus, although not related to previous stimuli.

In SARS-CoV infection (to verify for SARS-CoV-2 infection), type
| interferons, by macrophages/monocytes, represent a fundamen-
tal mechanism of protection from viral infections; they induce the
secretion of antiviral molecules and place uninfected cells in a tran-
sient antiviral state. This type of defense is useful and decisive es-
pecially in the early phase of the infection, but in the late phase an
excessive interferon response should induce to the cytokine release
syndrome. It is therefore conceivable that the epigenetic upgrade of
monocyte-macrophage line may favor a more effective interferon
response, with an immediate resolution of the infectious process.
Another of the escape mechanisms of SARS-CoV2 should seem to
be the inhibition of the natural killer cells, with consequent decrease
of Th1 response (reduction of IL-12, IL-15, IL-18) and with reduction
of the direct cytotoxic action of the infected cells.

The improved response capacity of these enhanced cells seems
to be linked essentially to specific cytokine secretion profiles that
promote a more effective elimination of any infection; in particular,
IL-1B has been identified as main cytokine effecting to reduce vire-
mia in case of secondary viral stimuli.?

We identified the Italian Medical Class as a study cohort be-
cause they underwent BCG vaccination for regulatory devices, and
in parallel is the subject most exposed to infection. Therefore, an
observational study aimed at understanding whether there is an
epidemiological relationship between vaccination with BCG and
COVID-19 was approved on March 31, 2020, by an independent
Ethical Committee. The aim of this study is to assess the ability and
readiness to respond to viral infection by doctors who have been
vaccinated against TB, in relation to their degree of occupational
exposure, age, gender, year of vaccination, and subspecialists in dif-
ferent disciplines.

Through a survey on all physicians belonging to Professional
Orders, we will evaluate possible COVID-19 contagion, severity of
infection, and BCG vaccination (Figure 3). Pending the ongoing tri-
als (NCT04327206, NCT04328441), as reported by Curtis N. et al,
there are four main reasons why it is very important to adhere to

WHO recommendation, that in the absence of evidence it does not

recommend BCG vaccination for the prevention of COVID-19.° This
study could serve as an easy, quick, and low-cost research tool to
evaluate the protective effect of BCG against COVID-19 worldwide,
and how a greater number of years since the vaccination could be
correlated with an increased risk of infection and with a greater
severity of clinical picture during Cytokines Release Syndrome by
COVID-19.
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