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Dear Editor,

World, presently, is undergoing the worst ever health crisis 
with sudden influx of the dreaded virus COVID-19. This is 
the time when all medical specialities with all their cura-
tive skills and scientific knowledge should come forward 
and participate in the present war against COVID-19. The 
Orthopaedic fraternity has proved its innovative skills fight-
ing diverse diseases from tuberculosis to gap non-unions, 
and can surely give a helping hand or vision to our fellow 
colleagues.

COVID-19 infection is the biggest threat today for 
survival of the human race. It has a faster spread and has 
increased mortality rate than the other influenza viruses. 
Individuals who are elderly or who have underlying chronic 
health problems are at a higher risk of mortality. A dys-
regulated and enhanced immune response called cytokine 
storm than the virus itself is described to produce respira-
tory failure, acute respiratory distress syndrome (ARDS) and 
multiple organ dysfunction syndrome (MODS) leading to 
death in these patients [1].

Human body has two types of immunity called type 1 or 
type 2 immunity invoked through Th1 cells and Th2 cells 
to rationalize virtually all the known patterns of immune 
response. Th1 cells are known to be induced by intracel-
lular pathogens like Mycobacteria, Salmonella, leishmania-
sis, viruses, etc. These are involved in evoking the classic 
delayed-type hypersensitivity (DTH) skin response to viral 
and bacterial antigens, and fight cancer cells. Th2 cells are 
believed to emphasize protection against extracellular patho-
gens such as multicellular parasites. The Th1 pathway is 
often portrayed as being the more aggressive of the two and 
release various proinflammatory cytokines like IL1, IL2, 
IL12, TNF-α, IFN-γ, etc. while the Th2 pathway is seen to 

release various anti-inflammatory cytokines like IL4, IL5, 
IL6, IL10, etc. which are also involved in several allergen-
specific and related IgE-based events like development of 
airway eosinophilia, the induction of airway smooth muscle 
contraction, mucus production, etc. and also predisposing 
to several systemic autoimmune diseases [2–5]. Factors like 
malnutrition, overcrowding, vitamin D deficiency, etc. are 
also known to induce Th2 immunity which in turn down-
regulates the available Th1 immunity [6–9].

The vast majority of elderly population in developed 
nations like Italy or USA, due to their less exposure to vari-
ous infective antigens, have reduced Th1 immunity [10]. The 
stock of their naïve T cells too remains in the age-related 
relatively dysfunctional state. It is important to note that 
COVID-19 has inflicted high morbidity and mortality to 
only that segment of the world population, [11] which has 
low Th1 immunity due to poor or no exposure to strong Th1 
antigens like Mycobacteria, Salmonella, even Bee stings, 
etc.

COVID-19 has been seen to affect more of those coun-
tries who have robust and free influenza vaccination program 
leading to reduced natural flu infection among their popula-
tion [12–14]. Immunity from disease often follows a single 
natural exposure to it, while immunity from vaccines usually 
develops after several doses only. The natural flu infection 
is known to provide better immunity and protection with 
higher antibody (IgA) level than after the flu vaccination. 
This is attributed to the different route of antigen presen-
tation. Intramuscular route of vaccination fails to induce 
antibodies which can only be produced after mucosal viral 
replication in mucosal cells of the respiratory tract in natural 
infection [15]. Another possible reason for this viral outburst 
could be adaption to an unnatural way of life, depriving it of 
such a common and natural Th1 immunity of common flu.

Influenza virus is uniquely characterized by frequent 
mutations due to antigenic drifts and antigenic shifts. To 
ensure optimal vaccine efficacy against prevailing strains, 
the antigenic composition of the vaccine is revised twice 
annually in both the northern hemisphere (NH) and south-
ern hemisphere (SH), and contemplates likely antigenic 
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characteristics of the continuously changing future muta-
tions of viruses within the WHO Global Influenza Surveil-
lance and Response System (GISRS). WHO recommends 
influenza vaccine with different strains for the NH and SH. 
Is it not strange that influenza vaccine, meant for those living 
in northern hemisphere, is also available and being used in 
India, while WHO recommendations on vaccine formulation 
for India strongly favour the Southern hemisphere vaccine 
rather than the one for Northern hemisphere? [16]. Immuni-
zation rate against influenza is significantly higher in high-
income (92%) than in low-income countries (8–47%) [12]. 
Higher cost of the influenza vaccine, its adverse effects and 
rapid change in nature and epidemiology of the virus are 
reported to be the cause for its poor coverage among the 
south Asian population [17]. The poor flu vaccination cover-
age among our population too has unknowingly helped the 
society to maintain its natural immunity and fight better with 
this global enemy COVID-19.

Countries like Italy, Spain, Germany etc. with very low 
prevalence of tuberculosis and where the routine BCG 
immunization has been discontinued since decades, [18–20] 
are witnessing the worst form of this global epidemic of 
Corona virus [11]. A relatively elderly population of these 
countries with many co-morbid conditions is slated to be 
the possible explanation for such an occurrence but their 
low Th1 immunity due to the stray past exposure to various 
infectious antigens, particularly the Mycobacteria, cannot 
be just ignored which could be further substantiated with 
the relatively low COVID-19 deaths in countries like India, 
Indonesia, Vietnam and Nigeria [11].

BCG is the live attenuated vaccine used against tuber-
culosis prepared from M. bovis bacillus. It is one of the 
most widely used vaccines and is part of national vaccine 
program of more than 154 countries. BCG is estimated to 
be given to more than 100 million children per year glob-
ally and, thus, has a well-established safety profile. BCG, 
besides providing specific protection against tuberculosis, 
has the capacity to confer relatively broad-spectrum pro-
tection against other pathogens also like candida, staphy-
lococcus, etc. [21]. BCG provides this broad spectrum or 
the cross protection by making certain changes in specific 
genes of circulating monocytes or the natural killer (NK) 
cells [22, 23]. These changes can be considered memory like 
responses in innate immunity cells, which, otherwise, are 
part of adaptive immunity only. BCG-vaccinated children 
have not only shown decreased mortality rate associated 
with malaria, diarrhea, attenuated yellow fever virus, etc. 
[24], but also have shown reduced risk of developing acute 
lower respiratory tract infections also in separate studies [25, 
26]. BCG vaccination has also shown reduced respiratory 
infection in many RCTs in adults and in the elderly popula-
tion as well [27, 28]. Protective effect of BCG wanes with 
time and is reported to disappear completely in 10–15 years 

[29]. Countries with policy of compulsory BCG vaccination 
at birth, therefore, may provide protection to their popula-
tion from childhood tuberculosis but the continued collateral 
benefits like what is being contemplated during the present 
COVID-19 pandemic are possible only through the environ-
mental exposure to Mycobacteria as seen in the tubercular 
high burden countries.

It has been shown that influenza provides significant pro-
tection against the Mycobacterial infection [30]. It is pos-
sible that a reciprocal cross immunity exists between the two 
pathogens and will be the most deserving need of the hour at 
a time when the whole world is struggling to fight with the 
Corona outbreak. Any modality of treatment or prophylaxis 
of even a meagre hope would be worth a trial of its clini-
cal application. Mice coinfected with BCG and influenza A 
virus exhibited reduced frequency and numbers of CD8 T 
cells specific to Mycobacterium (BCG) in the lungs when 
compared with mice infected with BCG alone. Viral-specific 
CD8 T cells were seen to have special affinity towards BCG-
induced granulomas resulting in substantial accumulation of 
viral-specific CD8 T cells there [31]. Such an affinity can be 
made to be used in patients with COVID-19 to divert and 
subvert its overactive immune response towards BCG granu-
lomas. It may be inferred that deployment of BCG-specific 
CD8 T cells will occur at the cost of viral-specific CD8 T 
cells, thus reducing the magnitude of cytokine storm of the 
Corona infection.

Acute viral infections like influenza or COVID-19 nor-
mally result in the formation of short-lived, but highly 
functional, terminally differentiated effector Th1 cells that 
eliminate infected target cells [32]. Influenza virus in an 
experimental study on mice has shown to be lethal only if 
it is able to induce a combined Th1 and Th2 response [33]. 
Similarly, cytokine storm with very high levels of diverse 
cytokines profile with mixed Th1/Th2 affinity like IL2, 
IL7, IL10, GCSF, IP10, MCP1, MIP1A, and TNFα were 
seen in ICU patients than non-ICU patients of COVID-19 
infection. What prompts this unusual Th2 response in these 
patients could be the key to understand and evolve protective 
measure against this huge threat to humanity [34]. Another 
study comparing immunological profile of mild or severe 
COVID-19 patients, low levels of CD4 + T and CD8 + T 
and very high levels of IL-6 and IL-10 were reported in 
severe COVID-19 patients [35]. Mycobacteria is one of 
the strongest antigens to induce Th1 immunity [36]; while, 
Salmonella has also been considered a model pathogen for 
inducing strong Th1 response [37]. Vaccination of both of 
these pathogens shall restore the forgotten and decreased 
Th1 immunity among the immunologically useful antigen 
starved population of the developed nations, shall downregu-
late the Th2 bias environment of cytokine storm with IL6 
and, thus, help reducing local tissue destruction in COVID-
19 patients [38].



396 Indian Journal of Orthopaedics (2020) 54:394–397

1 3

BCG-specific  CD4+ T-cell response is reported to be 
peaked 6–10 weeks after vaccination [39]. BCGs prophylac-
tic use, therefore, may not yield instant protection as desir-
able, yet is a tool with little possibility to lose but enormous 
possibility of gains. Under the present circumstances, when 
developing a new specific vaccine against COVID-19 may 
take years to reach the target population, BCG can prove to 
be a good stop gap measure and may actually prove miracu-
lous. Considering its wide and easy availability, considering 
its low cost, excellent safety profile and considerable non-
specific immunogenicity including possible cross immunity 
against influenza, BCG vaccine should be considered for its 
prophylactic usage against COVID-19 in high-risk health 
professionals and the elderly population besides the use of 
chloroquine [40]. It is suggested that a study of critically 
ill patients of COVID-19 be undertaken in high prevalence 
tuberculosis countries like ours to measure their level of 
immunity against Mycobacteria through Mantoux tuberculin 
skin test or interferon-gamma release assays (IGRAs). A 
relatively low-test reading among these patients than those 
of the general population shall support the hypothesis that 
population with low or no immunity against Mycobacteria 
are more prone to COVID-19 infection and shall possibly 
benefit with BCG vaccine.
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