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ABSTRACT 

COVID-19 has created an unprecedented crisis worldwide in every sector. There currently is no approved drug available 

against this disease. The development of a vaccine is also a complex and long process that is often completed in 10-15 

years. Recently, several vaccines for COVID-19 have received emergency approval for use but few experts deem that 

currently approved COVID-19 vaccines might provide a temporary boost to the immune system, but they are dubious for 

their long-term effect and safety. This article sheds light on polio vaccine as a possibility on COVID-19 prophylaxis because 

this vaccine was developed through a rigorous process of the various phases of development. The polio vaccine could 

provide another option to combat COVID-19 and if we have more options, we can fight more effectively against the 

pandemic. The polio vaccine is utilized globally with a highly satisfactory retort and very good immune responses. By 

seeing a satisfactory cross-protective immune response, the polio vaccination could be repurposed and offered against 

COVID-19 for an effective immuno-prophylaxis and protection. This article focusses on the repurposing of vaccines/drugs 

for COVID-19 and discusses the scientific rationale behind the suggestive use of the polio vaccine against COVID-19 

because the polio vaccine is FDA-approved less expensive, readily available, easy to administer, and highly safe.  
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INTRODUCTION 

The COVID-19 (coronavirus disease-2019) pandemic has 

impacted all aspects of our life for the past two years. The 

severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) is an etiologic agent of COVID-19 that has infected 

millions of people globally and put unprecedented strain 

on healthcare systems [1–4]. Co-infections are a common 

consequence [3, 5], especially with longer hospital stays  

 

 

 

[6]. This coronavirus illness is worldwide disseminated and 

has predisposed a relatively high proportion of individuals 

to acute respiratory distress syndrome. While the world waits 

for a fully verified vaccine of COVID-19, some experts 

believe that current vaccinations might provide a much-

needed temporary boost to the immune system in order to 

prevent infection. It is still unclear if such an approach 

would work, and some authorities are skeptical. Others, 

including Israeli, Dutch, and Australian researchers, are 
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investigating that a TB vaccine may help jump-start the 

immune system and make COVID-19 less dangerous, 

however, the WHO strongly recommends against using it 

until it has been shown effective against the COVID-19 

disease. 

 

COVID-19 has created a global healthcare emergency, 

particularly for poor countries like India, which have 

inadequate healthcare resources and a patchwork 

healthcare infrastructure. Given that we are in a 

pandemic, it is critical to investigate the potential of 

repurposing existing vaccinations. A recent 

epidemiological study reported that live-attenuated 

vaccinations (LAV) such as the Bacillus Calmette-Guérin 

(BCG) measles vaccine and oral polio vaccine (OPV) may 

induce non-specific immune responses after single or 

double doses and may protect against different viruses [7-

13]. Furthermore, Mayo Clinic retrospective research found 

that those who have had previous OPV immunizations over 

a 1-, 2-, or 5-year period have a reduced incidence of 

SARS-CoV-2 infection than for people who have not been 

vaccinated yet [14]. 

 

The return of COVID-19 in India and in some other countries 

has resulted in an upsurge in the number of pediatric 

COVID-19 patient hospitalizations [15]. It may be claimed 

that because the majority of these individuals were 

vaccinated with OPV and BCG as part of the National 

Immunization Schedule, the predicted cross-protection 

from OPV against SARS-CoV-2 may not occur. However, 

anecdotal data suggests that the relative COVID-19 

severity in pediatric instances is lower than in adult cases, 

even in the second wave, and it's possible that innate 

immune system activation plays a role in partial immunity 

to severe COVID-19 in pediatric cases. The possible reason 

behind this is there was extensive Polio vaccination done in 

children globally that could have resulted in innate immune 

responses [activated natural killer (NK) cells and induction 

of interferons (IFNs)] which offer a natural immunity against 

SARS-CoV-2 in children. So if the Polio vaccine is offered to 

the adult population, it will surely confer cross-protection in 

adults against SARS-CoV-2. 

 

After entering its third phase, which includes all people over 

the age of 18, the world is presently experiencing severe 

shortages in order to carry out an ambitious universal 

COVID-19 immunization push. In such cases, innate 

immune system reactivation with a LAV like OPV could 

hypothetically act as partial immunity against COVID-19 

until available vaccines become widely available and can 

boost the immune response subsequently with a 

combination of OPV, or inactivated vaccine category of 

the three COVID-19 vaccine candidates that OPV, LAV, 

and an adenovirus vector-based. We attempt to spotlight 

discussion on some available data and scientific reasons 

for the potential use of Polio vaccination against COVID-19 

in this paper. 

 

CURRENT THERAPEUTIC STATUS AND 

REPURPOSING OF VACCINE/DRUG FOR 

COVID-19: IN BRIEF 

Currently, there is no dedicated drug  available for COVID-

19 treatment. The current research and development 

(R&D) of drugs and their production timelines are not 

conducive to give any quick responses to COVID-19 

pandemic threats. Anti-COVID-19 drugs are in the 

development phase and may take a few years to come 

into the global market [16]. Since the process of research 

and working on new content is time-consuming, expensive, 

and needs regulatory approvals, therefore repurposing 

could shorten the time and reduce the cost of the vaccine 

and drug discovery [17]. Repurposing of vaccines and 

drugs may give relief for the current pandemic because 

repurposing of vaccines/drugs, represents an effective 

strategy to use existing vaccines/drugs to combat the 

unknown threat. Opinions of researchers have 

demonstrated that some existing vaccines (like Polio and 

BCG) may protect against other viral infections of the 

respiratory tract. A Phase 3 randomized double-blind trial of 

oral polio vaccine was completed, and its efficacy and 

safety studies were also performed for COVID-19 [18]. The 

trial of the BCG vaccine to check its efficacy against 

COVID-19 has begun with the collaboration of four 

countries Australia, Germany Netherlands, and United 

Kingdom [19]. These steps could be useful because in the 

present situation active research seeks to hasten and 

strengthen vaccine development for COVID-19. After all, 

significant vaccination is needed in society to achieve herd 

immunity against COVID-19. Some vaccines for COVID-19 

received emergency approval and some are under a 

development phase. Polio and BCG vaccines may offer a 

new potential tool in dealinf with COVID-19 because they 

are safe and approved already. 

 

Repurposing drugs would be another potent strategy to 

treat common and rare diseases like COVID-19. 

Repurposing of drugs is strongly advocated because it 

offers the use of risk-addressed compounds that can be 

developed in shorter timelines with lower costs. 
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Hydroxychloroquine (an analog of chloroquine) is a 

popular and approved antimalarial drug which was found 

to be efficient on nCOV and reported to be effective on 

COVID-19 patients in China, USA, and other countries [20]. 

In the direction of repurposing, a recent powerful network-

based study was performed with some repurposed drugs 

(e.g., sirolimus, mercaptopurine, and melatonin) for rapid 

identification of a potential drug against COVID-19 [21]. A 

trial of the antiviral drug Lopinavir–Ritonavir was undertaken 

in adult hospitalized patients in China, but no significant 

result was observed in severe COVID-19 patients [22]. 

However, repurposing/testing of some other antiviral 

agents like Favipiravir, Remdesivir, and other classes of 

drugs is warranted in the future to anticipate some good 

results. Repurposing of the polio vaccine would meet the 

immediate challenge of COVID-19. The next section of this 

paper discusses some scientific rationale behind the 

suggested use of the polio vaccine against COVID-19 

(Figure 1). 

FIGURE 1: SCIENTIFIC RATIONALE BEHIND THE SUGGESTIVE USE OF POLIO VACCINE AGAINST COVID-19 

 
 

 

 
 

 
 
 

 

RATIONALE BEHIND THE SUGGESTED USE OF 

POLIO VACCINE AGAINST COVID-19 

The similarity between Polio and SARS-CoV-2 virus: Both the 

SARS-CoV-2 and Poliovirus contain single-stranded positive-

sense RNA (+ssRNA) as their genetic material. The Poliovirus 

consists of four coat proteins VP1, VP2, VP3, and VP4. There 

are sixty copies of each of these proteins that make the 

icosahedral protein shell of the Poliovirus. The genetic 

material of the Poliovirus is approximately 7500 nucleotides 

long having single-stranded positive-sense RNA (+ssRNA), 

encapsulated inside the icosahedral protein shell and 

makes a fully functional Poliovirus [23]. Similarly, SARS-CoV-

2 is also made up of primarily four structural proteins 

namely, membrane glycoprotein (M), envelop protein (E), 

nucleo-capsid protein (N), and the spike protein (S) [24]. 

Both the viruses are invisible and unknown to the public, 

mostly asymptomatic but lethal too. The mode of 

transmission and spread of viruses is due to human to 

human contact; Poliovirus transmits through water 

contaminated with the fecal matter of infected person, 
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while transmission of SARS-CoV-2 is thought to be primarily 

by droplets [25]. 

 

Immunological determinants: A prompt and coordinated 

innate and adaptive immune response works as a first line 

of defense in SARS-CoV-2 infection. However, the excessive 

and uncontrolled immune response of the host immune 

system, such as cytokine storm, may be deleterious to the 

COVID-19 patient. The severity of COVID-19 pathology can 

be signified by a substantial surge in serum levels of pro-

inflammatory cytokines (e.g., IL-1β, IL-2, IL-6, IL-8, IL-17, G-

CSF, GM-CSF, IP-10, MCP-1, CCL3, and TNFα) as well as an 

absolute decline of circulating CD4+, CD8+, B cells and 

natural killer cells along with decreased levels of basophils, 

eosinophils, and monocytes [26]. In the case of Poliovirus 

infection, extraneural organ activation of IFNα/β in the 

CD155 transgenic mice model has been observed. 

Additionally, augmentation of cytokines and antigen 

presentation, as well as inhibition of NF-κB, has also been 

observed in post-poliovirus infection [27]. 

 

Several case studies at autopsy of the lung from people 

who died due to COVID-19, shows infiltration in alveolar 

immune cells. A post-mortem outcome from 38 patients 

who died due to COVID-19 showed plenty of CD68 positive 

macrophages present in the alveolar lumen and a few 

CD45 positive lymphocytes were seen in the interstitial 

space [26]. Another case study of histology of lung autopsy 

of a COVID-19 patinets indicated a low amount of 

polymorphonuclear neutrophils (PMN) and the moderate 

number of macrophages was present in the alveolar 

exudate, whereas infiltration of monocytes and T cells, but 

not B cells, was seen in interstitial compartment [28]. 

 

Clinical implications: Recent studies show Poliovirus 

vaccine can show cross-reactivity and thereby induce 

adaptive immunity and prevent the infection from SARS-

CoV-2. Administration of Poliovirus vaccine generates 

antibodies against RdRP (RNA dependent RNA 

polymerases) protein, binds to RdRP of both Poliovirus as 

well as SARS-CoV-2 [14]. Another study that explored the 

effect of other available vaccines and their role in 

preventing SARS-CoV-2 infection shows that people 

administered with Polio vaccine show a lower rate of SARS-

CoV-2 infection [29]. However, several vaccines have been 

developed for COVID-19, alternative therapeutical 

approaches, in addition to the repurposing of old drugs (as 

explained above), are needed to develop the potential 

drug against SARS-CoV-2 to contain the viral infection. 

Most recent COVID-19 vaccination has the strongest 

nonspecific effects, therefore, we hypothesize that, even 

though SARS-CoV-2 suppresses TLR signaling, the 

prophylactic use of OPV or other LAV could activate innate 

immunity before COVID-19 infection via TLRs, priming the 

immune response/system for adaptive immunity if SARS-

CoV-2 infection occurs later. Despite the UNICEF and 

WHO’s efforts to phase down OPV a year after wild 

Poliovirus eradication, the potential advantages of OPV for 

COVID-19 need prospective research to determine the 

impact of OPV on COVID-19 illness and death globally. 

High rates of morbidity and death associated with COVID-

19 have already seen globally [30], therefore, it is critical to 

do these trials as soon as possible. 

 

CONCLUDING REMARKS 

Significant vaccination is needed in society to achieve 

herd immunity against COVID-19. Some vaccines for 

COVID-19 have recieved emergency approval for use and 

some are under the development phase in different 

countries of the world. There is a large overall population of 

the world is to be vaccinated but many are hesitant with 

the currently used COVID-19 vaccines. The use of FDA 

approved Polio vaccine against COVID-19 is tested and 

safe, therefore, it could be thought of as one more option. 

Some common points are also associated between 

Polioviruse and SARS-CoV viz, their primary replication and 

possible cross-protective innate immunity offered by Polio 

vaccine further suggested it’s repurposing for immune-

prophylaxis and prevention of COVID-19. It will surely save 

time, resources, and lives of billions of people worldwide 

and protect society which is currently facing the COVID-19 

pandemic. 
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