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Abstract 

The world today mourns every day for the people who 

have succumbed to the pandemic caused by Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 

After a strict restriction of movement of the population to 

hold off further spread of the virus, while experts figure 

out a solution to this infection, economy deteriorated in 

various countries. While looking for a new strategy to 

hold off the virus and also avoid succumbing to further 

economic crisis, an idea started running around in every 

corner of the world which is HERD IMMUNITY. Even 

though Herd Immunity is an old topic, the risks of it have 

not been accessed fully while trying to achieve it today. 

Till now, vaccination was the only way it was obtained, 

but with this pandemic, the alternate strategy of obtaining 

it by natural infection and recovery of the healthy 

individuals is now a burning debate across the world. 

Keywords: SARS-CoV-2, coronavirus, Covid-19, 

pandemic, herd immunity, vaccine 

 

Introduction 

The world came to its knees with the report of 27 cases of 

pneumonia of unknown etiology in Wuhan, China on 31st 

December, 2019 [1]. On further investigation of the 

causative agent by the Chinese Centre for Disease Control 

and Prevention (CCDC), it was named as Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) on 

7th January, 2020. After the spread of the infection like 

wild fire globally, World Health Organization (WHO) 

named the disease COVID-19 on 11th February, 2020 and 

its outbreak a pandemic on 11th March, 2020. Complete 

lockdown was imposed in about a third of the world and 

policy makers were increasingly pressed for new 

strategies and to articulate their rationales in order to 

move out of lockdown because of the impact it had on the 

economy of the countries. The way to fight a pandemic is 

through mass vaccination that will help prevent further 

spread of the infection crippling every country physically, 

mentally and economically. A vaccine that will be specific 

for this virus requires research on the exact mechanism of 

https://pubmed.ncbi.nlm.nih.gov/?term=Rakesh+N&cauthor_id=30261326
http://www.dentalhypotheses.com/searchresult.asp?search=&author=Sujatha+S+Reddy&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.sciencedirect.com/science/article/abs/pii/S2468785519300187#!
https://pubmed.ncbi.nlm.nih.gov/?term=Rakesh+N&cauthor_id=30261326
http://www.dentalhypotheses.com/searchresult.asp?search=&author=Sujatha+S+Reddy&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.sciencedirect.com/science/article/abs/pii/S2468785519300187#!


 Fabina Sharma Laipubam, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 
 

 
© 2021 IJDSIR, All Rights Reserved 
 
                                

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

Pa
ge

19
0 

  

animal-to-human and human-to-human transmission and 

constant surveillances and on-going monitoring for 

tracking and potential predicting of its host adaptation, 

transmissibility, evolution and pathogenicity. Only then, a 

prognosis and mortality rates can be determined [2]. The 

role that a vaccine will play is not just for individual 

protection but also to achieve “herd immunity” which is 

nothing but mass immunization to protect the 

immunocompromised and unvaccinated part of the 

population by keeping the susceptible number of 

individuals below the threshold level of transmission, like 

in the case of small pox where >80% of immunization 

globally led to the eradication of the virus [3]. Another 

way herd immunity is achieved is by direct infection, but 

it is practically a suicide mission, considering this current 

infection as we all know by now that it is not just another 

flu. It has claimed lives of many people targeting the most 

weak and vulnerable individuals especially the elderly and 

with the rate it is spreading and infecting thousands per 

day, not all people who are infected are able to receive the 

full treatment due to lack of hospital facilities and staffs.   

COVID-19 vaccines in development have more than 100 

candidates that need to be scrutinized and then assessed 

for immunogenicity and safety. It takes years to develop 

vaccines (though  it’s discovery is being reportedly 

quicken considering the present situation) and the delivery 

of efficacious vaccines is not a competition, but rather, a 

considered evaluation of a potent, safe global response [4]. 

The efficacy and safety of a vaccine is not an overnight 

job, and takes time from few months to years to assess it. 

With urgency driving the use of the vaccine, once it is 

developed, one should not forget incidents of mishaps in 

the past of vaccination of other diseases. For example, 

after the approval in 2006 for the first vaccine against 

Human Papilloma Virus named Gardasil, it was used to 

vaccinate 10-14 years old girls in North India as part of a 

study, but it was soon halted by the government after an 

activist group opposed the trials pointing towards unsafe 

trials and ethical violations following the deaths of 7 girls 

who had received the vaccination. Even if an internal 

Government inquiry in 2011 concluded that the deaths 

were unrelated to the vaccines and no ethical infringing 

was done, the controversy led to the suspension of the 

HPV vaccination in India that time  [5]. But, yes, few 

years after that, the government did make efforts again to 

launch HPV vaccination in New Delhi, India as a public 

health programme in schools [6]. 

Even if a sure vaccine was far from its discovery, taking 

into consideration the deteriorating economy of various 

countries, some areas started to re-emerge cautiously Iike 

Austria, Denmark, Switzerland, Wuhan and in some states 

of the US [7].  There were a lot of debates going on 

especially in European countries such as Italy, Spain, 

Germany, France and the UK on how to handle the 

pandemic, whether lockdown was the only strategy they 

should be following, or an alternative strategy of 

increasing herd immunity by letting the causal virus 

(SARS-CoV-2) to spread, but at the same time protecting 

the elderly and those with multiple comorbidities, who are 

the most vulnerable to this virus [8]. The countries that 

followed the alternative strategy let to a sudden spike in 

the infection rate. Our country India has also partially 

lifted the lockdown and the start of the essential works 

systematically to restore some of the economy with 

everyone mindset focused on one thing, “we have to learn 

to live with it” and it has been a disaster, to be brutally 

honest. With the rise in the reported cases everyday and 

the hospital beds and medical work force getting the worst 

hit, trying to achieve herd immunity at this rate will likely 

leave us with an enormous amount of unnecessary death. 

Cases that could have been handled in an orderly manner 

if it was in a reasonable number are now leading to more 
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serious complications with not enough medical 

management and this is one of the most important impact 

the release of people freely in the streets is causing. 

Whether it is an intentional measure taken up behind 

closed curtains to see who come out surviving is still a 

thought that often comes to our mind. 

The main requirement of re-emerging from the lockdown 

that was imposed in order to prevent further spread of the 

infection, is having the best possible data and 

understanding of this infection, for the policy makers in all 

affected countries to balance between socioeconomic costs 

and further disease spread[7]. This sensible thought 

followed by various countries on opening their gates again 

was, keeping taps on contact tracing, possibility of return-

to-works permits based on immunity status [9], new or 

repurposed therapeutics [10] and vaccination[11,12], as 

the key for a strategic move out of lockdown, but the 

various representatives have disregarded the complexity of 

immunology in molecular medicine regarding COVID-19.  

Till now there is still some uncertainty regarding antiviral 

protection and the proportion of population immunity 

required against this virus and so confirmation of 

immunity can never be solidified for any individual. For 

example, the discussion of addressing the notion of 

determining who is immune by scaled up antibody testing, 

thereby indicating the extend of herd immunity and 

confirming the re-entrance of workforce[7]. Then there is 

the question of accuracy and practicability of laboratory 

based vs. home use assays [13] , and along with this how 

much can one be sure that the presence of antibodies spike 

protein equals functional protection[7]. When patients 

with flu symptoms arrived with the worry of the second 

wave of this pandemic, a study was conducted in Japan for 

antibody test of covid-19 in community level, and 

concluded that it was beneficial to understand the spread 

of infection on a community level, but there are issues of 

the reliability of the test, selection bias of positive ratio 

interpretation and the biological meaning of existence of 

the antibody regarding second infection [14]. 

Herd immunity: Origin, History, Successful Cases, How 

To Achieve And How Are We Doing So Far With Covid-

19? 

An important concept in epidemic theory to prevent 

transmission of infection is “HERD IMMUNITY”, which 

is the existence of immunity in adequate proportion in the 

population to prevent materialization of an outbreak if the 

pathogen is introduced by an infected person since the 

contact of the diseased to the susceptible individuals are 

reduced [15]. To understand it further, factors like infected 

dynamic, modes of transmission and acquisition of 

immunity is required [16].  

History of Herd Immunity 

“The spread of bacterial infection: the problem of herd 

immunity”, a paper published by Topley ad Wilson in 

1923 was the first time the term “HERD IMMUNITY” 

was published, which was one of the studies of various 

epidemic causing infections conducted in closely 

monitored lab mice [17]. Later on, Wilson recalled that 

this term was picked up by Major Greenwood during a 

conversation who had used it in a textbook named, 

“Epidemics and Crowd Diseases” [18], but the authors of 

the book didn’t clearly distinguish the achievement of the 

immunity directly or indirectly from vaccination. Soon, 

other authors and researchers picked up the term and 

started using it to define herd immunity as an achievement 

of indirect protection against an infection by the presence 

and in proximity to immune individuals.  

The benefit of vaccine and vaccination can be dated back 

to two important figures namely Jenner [19] and Pasteur 

[20] but neither of them explained about the herd effects 

[21]. 
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Currently, in every corner of the world there is a 

continuous attempt to find a solution to this pandemic, a 

global crisis. The first ever attempted global eradication 

by World Health Organization of a disease was none other 

than “malaria” after a powerful argument made by Ross 

on “mosquito theorem”, which stems the field of 

vaccination and herd immunity [21].  

Three separate theories to derive measures of Herd 

Immunity were converged into a general  theory called, 

“The Mass Action Principle”. Hamer in the year 1906 

introduced the theoretical basis of herd immunity 

concerning the dynamics of measles [21], where he stated 

that the function of the number of susceptibles in a 

population was the "ability to infect" per measles case and 

also for successive changes over time, the number of 

susceptibles is recalculated for each new time period. This 

led to the epidemiologic “law of mass action” which is the 

function of the product of current prevalence times current 

number susceptible. Kermack and McKendrick in 1927 

formalized from Hamer’s relation the "threshold theorem" 

which states that epidemic threshold is like a critical mass 

(density per some area), and if they exceed the 

susceptibility limit, there will be an explosive increase in 

the number of people infected when a new infection is 

introduced. Hamer and other authors soon picked up this 

logic to explain infection dynamics like about time 

required for susceptibles to reach epidemic threshold, 

interepidemic interval relation, susceptibles persistence 

when an epidemic ends and also about cyclical epidemics 

[22–24]. 

So How Far Are We Doing With This Pandemic And 

Herd Immunity? 

The dynamics of infection considers the individual of its 

state of infectiousness, that is, if the animal is infected or 

not, or even whether the disease ever clinically manifests, 

more than in which disease process stage it is in [25]. One 

should remember that being infected does not necessarily 

mean being infectious. Being infectious means the 

capability of the host to be able to transmit the pathogen to 

others. This is why quarantine of the infectious person and 

the mass lockdown was done globally in different 

countries to minimize further infecting of healthy 

individuals. Another point to be noted is that absence of 

clinical signs doesn’t necessarily mean they are not 

infectious. It has been found that many asymptomatic 

patients were tested positive for Covid-19, and hence 

presence of clinical signs and infectiousness is a poor 

correlation.  

The possibility of getting infected after exposure to the 

virus depends on the dose, agent and host. The likelihood 

of getting infected increases with the increase in the 

number of organisms. Thus, personal hygiene, washing 

and cleaning of surfaces with disinfectant, wearing 

protective masks will reduce the number of organisms or 

the vectors that will transmit the infection. Host factors (to 

be taken into consideration) are the vaccination against the 

pathogen or prior infection. Regarding this pandemic, with 

no vaccine in hand, prior infection is the only way a 

person is holding the immunity card against the virus. But 

how long will the immunity last is also a question still 

unanswered with this virus and if they will wane over time 

with immunosuppressant like malnutrition, chemotherapy 

or viral infection like Bovine viral diarrhoea (BVDV). 

Another host factor is the ability of the host to be able to 

defend or clear off microorganisms, like in case of 

individuals with pulmonary diseases or 

immunocompromised, they are more likely to get infected 

than the healthy ones [25]. Super spreading happens 

during super shedding of the pathogen [26], and since 

SARS CoV-2 is a respiratory disease, the chances of 

transmission increases manifold while a person coughs or 

sneezes. There has been report of SARS-CoV-2 presence 
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in stools and wastewater and needs further research if 

faecal-oral transmission is possible. If so, safe water and 

adequate sanitation has to be added to the current 

strategies of COVID-19 pandemic control [27]. 

If a person is infected with a pathogen, there are three 

outcomes: resolution, persistence or death of the host. 

These also will determine the duration of the infection. It 

is like a see-saw ride with the host on one end and the 

pathogen on the other. Highly virulent virus will reduce 

duration of infection by killing the host quickly. Host 

immunity, pathogenicity and related therapy are the 

factors that the resolution of infection will depend upon. 

There are also pathogens that will infect the host at 

multiple periods, like the herpes virus with recurrent 

periods of infectiousness and latent periods [25]. 

There are still uncertainties about the COVID-19 

pathophysiology and its spread mechanism, so current 

knowledge is based on the similar coronaviruses that are 

transmitted by respiratory fomites from human-to-human 

[28], especially during the symptomatic phase. But, now 

there are various evidences that suggest that the virus can 

be transmitted during the asymptomatic incubation period 

that is estimated between 2-10 days [28–30]. Hence, the 

lockdown was imposed in various countries, including 

eluding of travel to high risk areas, contacting with 

symptomatic individuals, consumption of meat from areas 

with known COVID-19 cases and personal hygiene like 

frequent washing of hands and using PPE was given 

utmost importance [2]. 

Secondary attack rate needs to be identified to quantify 

contagions in a population which is the infection 

probability of susceptibles coming in contact with 

diseased that can be determined by knowing the 

infectiousness and transmission given infectiousness [25]. 

Reproductive number or R0, is another similar concept to 

secondary attack rate, and can simply be put as, if 

Ro > 1, then there will be an outbreak, 

Ro < 1, unlikely for an outbreak, or of low magnitude 

Thus, Ro is used to model the potential size of an outbreak 

and also form the base to achieve herd immunity. But, it 

has many factors affecting it, ranging from contact rates, 

seasonality change, population density or social 

organization[31]. Another value of importance, similar in 

concept to Ro is Reproductive ratio, R [32], which  is the 

average number of infected transmissions from the 

diseased [25]. The difference between Ro and R is that R 

varies over time with the change in population immunity, 

and hence is a population-based data, while Ro refers to 

susceptible contagions in a population. Thus, R will 

increase if susceptible individuals are added to the 

population and it will decrease if immuned individuals 

from exposure or vaccination are added. In case R 

becomes less than 1 or more than 1 with the change in the 

immunity of the population, the transmission of infection 

will wane or an epidemic will occur respectively [25,32]. 

There are various studies conducted to find the Ro value 

and the general knowledge now is a value of about 2.2  

[29], that means a minimum of 60% of the population 

needs to be infected if there are no vaccines are available 

to achieve the herd immunity[33]. It should be kept in 

mind that we still are unaware of the accurate value as it 

can change with the various factors like seasonality, 

contact rates, population density and social organization. 

If R0 has been underestimated, this percentage 

increases[7]. 

Mathematically defined by Kendall’s pandemic threshold 

theorem, threshold level is another value to be kept in 

mind that would cause an outbreak or prevent one. This is 

the calculation of minimum density of susceptibles 

according to the geographical distribution, incorporating 

transmission dynamics effects. Simply put, if the infected 

individual has a value greater than the threshold density, it 
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further will infect more than one individual and thus cause 

an outbreak [34]. This is of great importance to prevent a 

similar pandemic again in the future. 

The first cases of the virus that has the world on its knees 

were linked to Wuhan’s Huanan Seafood Wholesale 

Market, which trades in varieties of fishes and live animal 

species, bats, poultry, marmots and snakes [1]. This brings 

us to another value called dissemination rate that describes 

movement of pathogen from one area to another, thus 

spreading the infection further in a large area. This can be 

controlled by behavioural changes and awareness among 

the individuals handling the infected animals by 

preventing mixing with other animals in the market. An 

advice on preventing further spread of COVID-19 has 

been issued by the WHO and US Centers for Disease 

Control and Prevention (CDC). Avoiding the consumption 

of meat from regions with known COVID-19 outbreak is 

one among the various recommendations [2,28] 

Immune senescence is something that should be alerted to 

the masses which is the progressive loss of the immunity 

against a pathogen due to decreased antibody titer or 

cellular response. A lesson learnt from the past in 20th 

century is the “near” eradication of measles in China, 

Korea and United States because of vaccination as early as 

they could and proper booster delivery. However, as time 

passed, the antibody titers decreased in the aged 

individuals and soon a “wild-type” measles virus got 

reintroduced in the community, bringing back the 

infection from its “near death”. This should be taken into 

consideration after the development of immunity against 

the virus through infection or vaccination. [35]. Studies on 

COVID-19 have shown that there is little or no detectable 

antibody in about 10-20% of symptomatically infected 

person [36]. Recovered individuals of SARS-CoV-2 

infection with negative report on RT-PCR may 

nevertheless be harboring persisting viruses and therefore, 

anecdotal report of reinfection from some Asian countries 

should be cautiously regarded[7]. Weakening of immunity 

gained, might be related with immunosuppression (as 

stated before) due to chemotherapy, malnutrition, or some 

other infections [25] and need studies of viral sequencing 

to understand the factors behind the reinfection[7]. 

As mentioned before, immunology is complex and even if 

all factors are checked off and achieved, there is also the 

issue of breadth and length duration of herd immunity that 

depends on the interaction of the virus with the immune 

system. Covid-19 belong to a large family of a single-

stranded RNA viruses (+ssRNA), coronaviruses [37]. 

Antigenic diversity can happen easily in RNA viruses 

giving rise to different strains due to antigenic drift, 

antigenic shift, and recombination. For example, norovirus 

has >30 genotypes, and so even after maintaining  93.9% 

amino acid sequence homology between the earliest and 

latest strains, there is still no control over it and hence a 

pandemic burst occur every 2-5 years approximately. With 

the postulation of the virus reservoirs being the young 

children and immune-weak population, the virus 

constantly emerge and escape neutralization by mutation 

[35].  

If we take the example of Dengue that has four serotypes, 

infection with one serotype will introduce cross-reactive 

and serotype-specific neutralizing antibodies. Hence, 

when a second infection occurs from a different serotype, 

the original memory immune response will get triggered 

but due to variability in the antigenicity of the new 

serotype, it will not be able to neutralize the virus 

effectively thus resulting in immune evasion (a strategy 

used by pathogenic organisms and tumors to evade a 

host's immune response to maximize their probability of 

being transmitted to a fresh host or to continue growing, 

respectively [38] ) through immune imprinting. This will 

result in secondary infection causing severe disease [39]. 
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Similarly, in influenza A and norovirus, consequent 

infection by different serotypes results in weaker response 

due to the memory antibody response [40,41]. A mismatch 

of the vaccine or in case of re-infection by a different 

variant of the virus will all help in making the virus adapt 

and mutate making all efforts go to waste. 

Now that we have registered the ability of RNA virus 

being able to mutate over time causing weak defense 

against a secondary infection from a different variant of 

the virus, introducing immunity by vaccine or infection in 

the community will depend on age and pre-exposure 

history. It carries high risk to predict future epidemic 

strains even if a strict global surveillance is done like the 

mismatching of Influenza vaccine both in 2014-15 and 

2017-18  [42].  

There are still ongoing research on cross-reactive antibody 

titers and chimeric serotype attenuated viruses to provide 

broad immunity through vaccination [43,44] and this 

would help us enormously in this pandemic by a virus 

which we have still don’t know fully yet. There are still 

many studies going to understand this virus. One study 

was conducted for variant analysis on Covid-19 genomes 

where they identified that the most common clade was the 

D614G variant, and that its location being at a highly 

immunodominant region in a B cell epitope, may affect 

the effectiveness of vaccine. Further it mentioned that a 

resistive strains may emerge quickly against the antivirals 

like remdesivir and favipiravir due to the susceptibility of 

mutation in the target protein, summarizing that a 

meticulous study of the virus is required for therapy 

design and development, weighing on the evolving nature 

of the SARS-CoV-2 genome [45]. 

Success And Failure Cases Of Herd Immunity 

The eradication of small pox was the spark that lit the fire 

of the concept of “Herd Immunity” and it came with the 

resolution from World Health Organization stating that 

small pox eradication in an endemic area can be achieved 

with the successful vaccination or re-vaccination of the 

80% of the population within a period of 4-5years. A note 

to be taken is the use of the word, “revaccination” 

suggesting that waning of the vaccine induced immunity 

was an obstacle towards achieving Herd Immunity. 

We, right now, focus so much on the concept of herd 

immunity which is nothing less than trying to shoot a 

target blindfolded from all the risks and collateral damage 

it brings. A bit history can probably open our eyes on how 

effective the quarantine and all the other strategies that 

countries have been following from the last few months 

are. Back in 1970, it was found that rather than relying 

entirely on herd immunity, variola virus was eradicated 

from a population by just active case detection, proper 

quarantining of cases, contact tracing and breaking the 

transmission chain[46]. Ever since 1967 the target to 

eliminate Measles has been going on with vaccinations 

and hence ultimately to establish Herd Immunity. 

Different estimates have been made over the years for 

measles Herd Immunity threshold, and many nations have 

made it a policy to achieve that. But then, reports of 

sporadic outbreaks in immunized community have broken 

all faiths that were placed on herd immunity [15,47]. This 

incident highlights the fact that heterogenicity within a 

population does play an important role and is an obstacle 

in achieving herd immunity.  

Rubella has a similar basic transmission dynamics with 

measles, but is less transmissible comparatively and is 

usually incorporated with measles vaccine. This is done 

with the belief that rubella will also disappear with 

measles eradication, thus proving the Ro levels of Rubella 

and herd immunity effectiveness and also avoiding the 

additional effort of outbreak containments, which are 

usually followed for measles outbreak in US [21]. 
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 Another disease vaccination incorporated with Measles, is 

Mumps which also has a lower Ro. The effort placed on 

measles eradication by routine administration of the 

vaccine will thus also help in mumps eradication, and in 

case it does not, it will reveal the population 

heterogenicity role in the mump virus transmission. 

Pertussis is a disease that has cost lives of many and even 

if vaccination programs for it were started since 1940s, till 

now global prediction of herd immunity for this disease is 

not possible. This is due to the fact that it has very high 

population herd immunity requirement (estimated to be 

about 93% like measles, and if vaccine waning is absent, it 

still is about 88%), the vaccine efficacy is still 

controversial and wanes over time (hence childhood 

vaccination is not enough) and additionally it has been 

reported that the adults also take part in the transmission 

of the disease without any disease manifestations.  

A success story of public health is diphtheria, but even if 

herd immunity played a role in it, this story opens up more 

of the complexity of herd immunity. Vaccinations against 

Diphtheria were done using Diphtheria toxoid in the form 

of three doses at different age groups. However, 

researchers started to question the efficacy of the vaccine 

as the toxoid is not a normal constituent of 

Corynebacterium diphtheria. Studies soon confirmed this 

[48] and a paradox was created as there were extremely 

low rates of diphtheria cases since the vaccination 

programs. The resolution to the paradox probably could 

only be related to that the vaccine merely provided 

protection against infection transmission and not against 

getting the infection in the first place [49]. Since the cases 

have now clearly declined over the years, more studies to 

understand what exactly happened is impossible with only 

questions left with us.  

 

Another vaccination program that was conducted was for 

tetanus in 1940s. Herd Immunity clearly can’t play a role 

in this since it is not communicable between hosts, but 

still vaccination provides some sort of protection in the 

community and is thus conducted to mothers to provide 

protection against neonatal disease [50].  

Herd Immunity in Polio has been debated for decades and 

it rotates around the controversy of use of two different 

forms of vaccines- killed, inactivated polio vaccine and 

live oral polio vaccine. Claims had been made that live 

oral polio vaccine provides better immunity than killed 

inactivated polio vaccine[51,52] by two points, viz., live 

oral polio vaccine impart greater intestinal (local, 

immunoglobulin A-mediated) immunity, and also herd 

immunity induction is more because of its sufficient 

excretion in feces and the oropharynx, thus transmitting it 

to unvaccinated individuals. But still the benefit or the 

efficacy of inactivated polio vaccine could be seen in 

countries (e.g., Sweden, Finland, and the Netherlands) that 

only used killed inactivated polio vaccine and had no 

reports for wild polio virus infection for a long period of 

time. However, in Finland, an outbreak of 10 cases in 

1984-85 occurred which attributed to a type 3 virus that 

was not included in the vaccine [53]. While in Netherland, 

outbreaks were restricted in the population due to a 

religious community who were against vaccination, but 

there were no reports of transmission even if at least 

400,000 unvaccinated individuals were present[54]. Since 

polio outbreak can’t be contained due to its spread through 

sewage, water, and foodstuffs, it relies a lot on herd 

immunity. And, thus the flooding of the environment with 

mass live oral polio vaccine campaigns started in Cuba 

and then to Brazil and so on, thus providing protection 

against it directly or indirectly to the population. But this 

was inapplicable in Africa and Asia because of logistic 

difficulties and less efficacy of live oral polio vaccine 
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compared to the rest of the world[55,56]. Thus, a proposal 

of a combination of both live oral polio and killed, 

inactivated polio vaccine was suggested.  

Another infection where herd immunity has been tried 

often, but due to its genetic liability where there is 

frequent major (shift) and minor (drift) antigenic changes 

of their hemagglutinin (H) and neuraminidase (N) 

antigens, is Influenza. Also there is persistence in different 

vertebrates which just adds to the burden and prevents it 

from getting it eradicated ever. There has been claims that 

HERD IMMUNITY might actually be the reason behind 

the frequent change of the virus profile and its subsequent 

disappearance [21], due to cross protection between the 

subtypes leading to spread of new antigenic variants, and 

hence, giving us no proper hold over it. This was further 

dug in after an increase in reports of cocirculation of 

subtypes after 1977 in the same population unlike before 

where there usually were reports of only a single major 

virus (shift) subtype circulation [57]. This has been 

claimed to be either of two reasons, either the virus 

changed and hence, there is less cross subtype protection 

or the population has changed like increase population, 

increase in number of susceptibles per year, and in 

worldwide communication, thus persisting in the 

population until the threshold of susceptibles is reached to 

support transmission. If this is the case of population 

change, then we have bigger problems to worry about, as 

such changes are only a matter of time for other infectious 

agents too. One can wonder if Covid-19 can be one of 

those changes. On one hand, the reason behind it may 

simply be because the immunity one gains against 

influenza is less durable comparatively with other viruses 

and the unpredictable nature of its antigenic changes. 

Even if eradication is impossible for Influenza, trials for 

herd immunity through vaccination of children have been 

proposed and positive results were achieved, and in 

Japan[58], this has been a national policy for years. But, a 

different strategy is followed in US where they focus on 

direct protection of the susceptible instead of indirect 

protection through vaccination of children [59] 

BCG vaccine has been the most widely received vaccine 

by the masses alive today which is against tuberculosis, 

yet herd immunity is not discussed much about it since the 

knowledge about the immunity obtained either by natural 

infection or vaccine is very little till now [21]. Usually the 

transmission of this infection is from loss of immunity 

against it in older long infected individuals, and not 

because of failure of achieving prior immunity. BCG 

vaccine still now has no evidence of prolonging protection 

against it or even convincing evidence of protection 

against risk of infection from tubercle bacillus in any 

population [60]. 

Malaria is another infection that raises some issues in herd 

immunity even if it is not a vaccine-preventable disease. 

Before any infection, malaria was used to formulate 

eradication threshold and reproduction rate. And, Ro 

calculation of vector borne diseases is different from 

directly transmitted diseases. Ro was estimated to range 

from 5 to 100 in studies from different places which bring 

the herd immunity requirement of 80-99%, which is next 

to impossible to achieve [21]. But also, some studies have 

stated that there might be decrease in the Ro calculation 

after it was found that different genotypes may cocirculate 

in same area. Another issue in Malaria vaccine is the 

different forms of them, viz, sporozoites or Merozoites 

providing protection like any other vaccines, but then 

there are vaccines against transmissible stages which have 

no protection of recipient from the infection, but just 

prevent him/her from transmitting it to others, causing 

ethical problems[61]. 
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Conclusion 

In our present scenario, understanding these values and 

concepts will play a huge role in achieving herd immunity 

(if one decides), which by any means is not less than any 

apocalypse movie. And with the lifting off the lockdown 

now in various places, we can already see a preview of the 

state we will be in to achieve herd immunity. A thought to 

be kept in mind about going ahead with the herd immunity 

is that, due to the ever changing statistics and constant 

unravelling of new researches, it carries a lot of potential 

risks [2]. The past cases of infections and their failures of 

achieving herd immunity should never be forgotten.  

With the first official report case of Covid-19 and the 

declaration of pandemic, there has been many theories and 

predictions put forward by different researches and spread 

through social media, most of them without much of the 

hard proof evidence or only based on few cases to explain 

this new thing we are facing for the very first time. It is in 

human nature to find something and co-relate it with 

whatever problems they are facing. With the advancement 

of technology and lightning fast spread of an idea, 

confusions, panics and stress are created everywhere. 

Even if they have brought everyone to know about what 

exactly is happening every minute of the day in any parts 

of the world, there is also a clash of real facts of this virus 

with “almost true” ideas being dropped in by everyone 

who has read something off from a link, leading to various 

chaos theories. There is constantly a social pressure for 

answers to various questions to this pandemic, but a 

human being is immeasurably more complex than any 

other chaotic system that can be demonstrated, so the best 

that one can do is to assess probabilities which is 

happening everywhere now [62]. The idea of herd 

immunity, focusing on healthy young individuals gaining 

immunity through exposure and recovery, while the 

immune-weak and immunocompromised age groups stay 

in quarantine sounds very promising. But even if the 

healthy young individuals make up for the minimum 60% 

of the population exposed to achieve herd immunity, the 

entire nation will be on a standstill due to the uncertainty 

of their recovery[33]. To top it all off, in a country like 

India, where there are apparent lack of Doctors and 

hospital beds, there is already a mass infection and lack of 

facilities to treat them. If this continues and everything 

goes downhill, there will be massive unnecessary death 

due to inability to receive basic treatments and we will 

only be left with those immune-weak and 

immunocompromised individuals who were never 

exposed to the virus, to function the country. With the 

economic crisis at hand, it has put all of us in a 

conundrum with the pandemic, and the debate of bringing 

balance in life on whether to go ahead with the full re-

emergence or wait out a little longer goes on. 
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