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Key points: 

 

➢ Herd effect: Presence of immune individuals within a population reduces the risk of infection 

among the susceptible individuals. 

➢ Increase in load on health care systems and endangerment of lives of immunocompromised 

population. 

        

Towards the end of 2019, several cases of severe 

respiratory infections were reported in the Chinese 

city of Wuhan, and were initially mistaken for a 

seasonal flu disease due to the locals’ proximity to 

seafood. On January 1, the market was immediately 

shut down and sanitized. After a few days, the 

diagnosis for seasonal influenza, avian influenza, 

adenovirus, SARS and other pathogens were rejected 

and a new virus, with 5% genetic association with 

SARS, was declared as the causative agent of the 

disease in four of the nine patients, named SARS-

CoV-2 or COVID-19 by the World Health Organization 

(WHO).1 This virus, having now caused a global 

pandemic, has mobilized many researchers from 

different biomedical fields to find solutions and 

treatments to manage it. No standard treatment, 

however, has yet been discovered to date.2 The 

European countries including Spain, France, 

Germany, Italy and the UK have debated over how to 

respond to curb the spread of this disease and have 

employed several strategies, varying from shutting 

down educational institutes to putting entire cities and 

countries on lockdown. An alternative strategy being 

discussed is to allow the virus to spread in order to 

increase the population herd immunity, while 

protecting those who are most vulnerable to get 

infected by it e.g., the elderly and people with multiple 

comorbidities. The term “herd immunity” carries a 

wide variety of meanings3-7. A few authors use it to 

describe the proportion of immune among the total 

individuals in a particular population while others use 

it to describe the threshold proportion of immune 

individuals that should lead to a decline in the 

incidence of infection. Many more use it with 

reference to a pattern of immunity within a population 

that should protect it from the invasion of a new 

infection. A common insinuation of the term is that the 

presence of immune individuals within a population 

reduces the risk of infection among the susceptible 

individuals, referred to as “indirect protection or “herd 

effect”. 

 

Generally, it is too idealistic for 100% of the 

population to reach herd immunity because of certain 

variable factors. For instance, there may be 

specimens that missed the immunization or were not 

introduced enough pathogens to develop proper 

immunity. The proportions of specimens immunized 

make up the most important index to analyze and 

judge the population immunization.8 

 

There are certain requirements for Herd immunity to 

work. We can understand it by the following method: 

If R 0 number is the number of secondary cases 

caused by a typical infectious individual when the rest 

of the population is susceptible at the start of the 

novel outbreak. It determines the minimum 

percentage (Y) of the population required to be 

immune to achieve the herd immunity for the entire 

population. 

Here: 

Y = (Ro  –  1) /Ro   x  1007. 



R 0 = 2‐3 as per recent reports. 

If R 0 = 2, then Y = [(2 − 1)/2] × 100 = 50%. 

If R 0 = 3, then Y = [(3 − 1)/3 × 100 = 66.66% 

So, for R 0 = 2‐3, nearly 50% to 66.66%* of the 

population should be immune against COVID‐19 

which constitutes the threshold for the protection of 

prone individuals in the given population through herd 

immunity. 

Note:  R 0 is likely to be higher as many cases are not 

reported  

       

 

Figure 1: How herd immunity can limit the spread of 

any outbreak 

 

 

Figure 2: (A) (B) Threshold for specific infections to 

develop herd immunity 

(Source: 

https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25870) 

As we have calculated, the minimum threshold for 

developing herd immunity is 50–66.66%. Yet, this 

calculation was based on the early results of the 

pandemic outbreak; a long-time span is required for 

the immunity to develop as this pandemic has proven 

to be global.9 

 

The immune individuals provide an indirect protection 

against a disease to the susceptible populace, this 

can even provide immunity to the people who can’t be 

vaccinated which include very young subjects and the 

immunocompromised. In an untouched population a 

pathogen will move through susceptible hosts but if 

even a fraction of the population is immune the 

effective contact between susceptible and infected 

hosts decreases, if many people are immune to the 

pathogen already then, the number of prone hosts will 

not be enough for the pathogen to prevail. The point 

at which the number of susceptible individuals falls 

below the threshold needed for transmission is known 

as the herd immunity threshold. Herd immunity begins 

to take effect above this level and the prone subjects 

benefit from indirect protection.10   

 

However, herd immunity may not be an effective 

solution and China can attest to this statement. 

https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25870
https://www.sciencedirect.com/science/article/pii/S1074761320301709#fig1


Chinese health experts such as Professor Li Lanjuan, 

a member of the National Health commision have 

been highly critical of other countries relying on herd 

immunity to stop the spread of COVID-19.8 

Letting this pandemic spread naturally will indeed 

produce immunity but with severe ramifications. One 

estimate suggests that 5-6 billion people will need to 

be infected with COVID-19 with 1 billion people 

extremely sick, developing lifelong complications and 

30 million could end up dead11. If this ends up 

occurring in a short duration, it could cripple health 

care systems around the world especially in poor, 

overpopulated countries such as Pakistan, India and 

Bangladesh.  

 

 

Figure 3: (A) Cumulative deaths in individuals with 

confirmed (diagnosed) COVID-19 per million 

population in countries with at least 10 recorded 

COVID-19 deaths and available data. Colours 

represent the number of deaths before lockdown. 

 

 

Figure 3: (B) Deaths in individuals with confirmed 

COVID-19 per million population before lockdown vs. 

in the six-week period after lockdown. The dashed 

line gives the best-fitting linear model. The colours 

match figure 3(A). 

(Source: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7289569/) 

 

European countries have noticed a drop in new 

COVID-19 infections which has been attributed to 

herd immunity however data from these countries has 

shown minor support for herd immunity. Had herd 

immunity been the reason for the drop in new COVID-

19 infections in all these countries, then factors like 

disease exposure, susceptibility or severity would 

have shown extreme variations between the 

populations. This is not the case since these 

countries have similar demographic, genetic and 

geographic factors, and strong well developed health 

systems. 

 

The cumulative mortality rate due to COVID-19 per 

million of the population would be expected to level 

off at roughly the same level in different countries. As 

figure 3(A) shows there is a major difference in the 

data, the Netherlands at 332 deaths per million 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7289569/


population, and Italy at 525 deaths per million 

population (as of May 17, 2020). 

 

Moreover, less deaths were experienced by countries 

that went immediately into lockdown. Focusing on 

these countries, figure 3(B) compared the per-capita 

deaths at the time of lockdown with the per-capita 

deaths in the following 6-week period. There would be 

a negative or no correlation if herd immunity had been 

achieved, as lockdown does not interfere with the 

herd immunity threshold in the population or final 

death rate per capita. A strong linear trend is seen in 

figure 3(B). Therefore, it invalidates the herd immunity 

theory. This suggests that countries that went into 

immediate lockdown had fewer deaths in the next six 

weeks. Hence lower incidence of infections in 

European countries is mainly due to lockdown and 

not herd immunity.12 

 

Even if herd immunity is reached, the unpredictability 

of possible mutations and new viral strains makes it 

difficult to assess the effectiveness of herd immunity 

even in the long term.13 

 

In light of all this, it is fair to say that while allowing the 

COVID-19 to run uncontrolled in hopes of achieving 

herd immunity is not the solution since it will only 

aggravate the existing problems i.e., increasing the 

load on healthcare systems as well as endangering 

the health of an immunocompromised population, it is 

also not pragmatic to ignore the importance of herd 

immunity completely. Despite the implementation of 

social distancing, quarantining and sanitizing habits, 

the pandemic is far from being contained in most 

countries. Moreover, experimental treatments 

including but not limited to convalescent plasma 

therapy, mesenchymal stem cell therapy, therapeutic 

agents e.g., chloroquine, azithromycin, remdesivir 

have all shown limited success.  

 

Considering the plight of undeveloped and developing 

countries where most people cannot afford ventilators 

or lockdown for an extended period of time and 

keeping in mind that we are still months if not years 

away from a global vaccination program of any kind, it 

is only practical that a system be implemented where 

we tap the potential of all the treatment methods 

currently available to us. In conclusion, this would 

include a combination of localized herd immunity and 

modern medical approaches to not only help us in 

slowing down spread of COVID-19 at sensitive 

locations but to effectively treat symptoms of those 

already affected by it, until further research develops 

validated treatments and tested vaccines. 
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