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Herd immunity: evidence and way forward for COVID-19
1

2

3

3

Sampatha Goonewardena , Indumini Gunatilake , Bhumini Karunarathna , Chithramali Rodrigo ,
4
1
5
Dharshini Kantharuban , Maheeka Seneviwickrama , Pushpa Jayawardana , Ishanka Ayeshwari
3*
Talagala
1

2

Department of Community Medicine, Faculty of Medical Sciences, University of Jayewardenepura, Sri Lanka;
3
4
Postgraduate Institute of Medicine, University of Colombo, Sri Lanka; Ministry of Health, Sri Lanka; Provincial
5
Director of Health Services Office, Eastern Province, Trincomalee, Sri Lanka; No affiliation
*

Correspondence: drishanka@gmail.com

https://orcid.org/0000-0001-6351-2079

DOI: https://doi.org/10.4038/jccpsl.v26i5.8348
Received on 17 May 2020
Accepted on 25 May 2020

Highlights
l

l

Lancet reported that with an R0 of roughly 2.2 for SARS-Cov-2, it would require a herd immunity of 60%
in the population. However, if many people are exposed to the virus, they will develop antibodies and will
have natural immunity.
The only mechanism to provide immediate protection from the disease as well as achieve herd immunity
rapidly is through mass vaccination.

What is herd immunity?
Herd immunity is an epidemiological concept on the
immune status of a population. The Centers for
Disease Control and Prevention (CDC) defines herd
immunity as a situation in which a sufficient
proportion of the population is immune to the
infectious disease (either through vaccination or
prior illness), making its spread from one person to
another person highly unlikely. In other words, the
presence of immune individuals protects nonimmune people from the infection (1). If there is no
herd immunity, people will continue to contract the
disease and spread it to others.

Herd immunity, also known as community
immunity, can be passed from person to person via
two methods; firstly by means of vaccination, where
the individuals develop immunity to the disease, so
that the infectious agent could be neutralized when
they come in contact, making it much less likely to
pass on to others. Herd immunity therefore is an
indirect natural measure and does not give high levels
of individual protection unlike vaccination. Thus,
herd immunity is more effective as the percentage of
people vaccinated increases (2). However, if many
people are exposed to the virus, they will develop
antibodies and will have natural immunity as well
(3). Secondly, if nearly everyone is immune, then
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almost no one will spread the disease. Therefore,
even people who have not been vaccinated can be
shielded by herd immunity, because vaccinated
people around them are not getting sick.
However, with regard to COVID-19, the importance
of herd immunity as a long term control strategy is
unclear due to not knowing how long the immunity
against the virus, SARS-CoV-2 would last and its
behaviour in the community (4).
It is said that mass vaccination is practised not only to
protect the individuals themselves from mild
infectious diseases, but also to safeguard those who
are vulnerable and ineligible for vaccination. For
example, Rubella vaccine causes only a mild
infection in childhood, but it prevents pregnant
mothers who are not immune from delivering newborns with congenital rubella syndrome. However,
the concept that vaccine-based herd immunity is
immediately attainable has been disproved in the
United States in relation to the measles vaccine, as
mass vaccination of the population in the 1960s failed
to prevent outbreaks of measles in the country (5).
With regard to a second infection, it is unknown
whether a person can get infected for the second time,
but it is unlikely to get infected in the short term.
Evidence from other coronaviruses suggests that a
person would have at least some immunity for a few
years (6). It is estimated that with a pronounced R0,
which represents the number of new infections
estimated to stem from a single case, of about 2.2 for
SARS-Cov-2, it would require a herd immunity of
60% in the population (7). Development of
antibodies following SARS-CoV-2 virus infection is
known to provide some protection. However,
whether it could protect a person against reinfection
is of much concern. Thus, more scientific evidence is
needed to prove these (8).

Public health implications
There are two ways in which herd immunity could be
established, namely, through exposure to those with
the disease or vaccination. Coronavirus disease 2019
is a newly emerged disease. Therefore, the possibility

of reaching the required threshold of herd immunity
through this natural protection mechanism is beyond
reach. Further, since this is a new disease and that no
one is immune to it yet, it can lead to a fair proportion
of people who are likely to develop complications
leading to severe infection and death (3). In fact, the
Government of UK had plans initially, to let the
infection spread among the nation, in order to achieve
herd immunity with the intention of containing the
infection. Contrary to the negative impressions
expressed on herd immunity related to COVID-19,
some scientists are of the opinion that the infection is
not likely to end but become an endemic disease
where herd immunity would then have to play a major
role. It is also stated that herd immunity would have
been a possibility, if an uncontrolled epidemic was
allowed to take place. However, it is likely to have
overwhelmed the healthcare services leading to
severe complications and further increase in the death
rate. The violation of human rights at the expense of
herd immunity, the attributes of which are still not
understood, is another debatable matter. The only
mechanism to provide immediate protection from the
disease as well as achieve herd immunity rapidly is
through mass vaccination. However, the
development of an effective vaccine is not
foreseeable in the near future. Good news is that
several research projects have been embarked upon
all over the world in search of an effective vaccine.
Also, another implication of the COVID-19 is that,
since it is new no one knows how protective the
immune response is and the long-term effects of it
(3).
It is of utmost importance to know how the host reacts
to this new virus, immunity level after infection,
whether it is lifelong or not, to plan the treatment
options. The availability of a new drug or an already
existing drug to use for this purpose is also important,
so that the population can be treated easily. This will
in turn reduce the mortality rate. The availability of a
prophylactic drug will reduce the morbidity, and
thereby reduce the caseload and prevention made
easy. However, it is a relatively new virus which is
not well researched, and therefore researchers are not
fully aware how protective the antibody response is
going to be over long term (3).
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Gaps in the existing knowledge
Since the virus is less than six months old, a vast
knowledge gap is inevitable. All over the world,
research is being carried out with available data to
know about the virus genome, its strain, virility,
pathogenicity, treatment options, possibility of
developing a vaccine and availability of a potent
vaccine against this new virus. Clinical trials are
undertaken but published data are not yet available.
Several ongoing research on antivirals, other
medications and vaccines are in the pipeline. Still
scientists have no answers to whether an individual
will develop a second infection, whether the second
infection will lead to more complications and why
some get mild symptoms while others get severe
infections (9).

Applicability of the evidence to Sri Lanka
The use of hydroxychloroquine (HCL) was
recommended in a position paper initiated by the
GMOA. Hydroxychloroquine is readily available in
Sri Lanka as this was used for treatment of Malaria.
This is currently under investigation in clinical trials
for pre-exposure or post-exposure prophylaxis of
SARS-CoV-2 infection, and treatment of patients
with mild, moderate, and severe COVID-19. If this
trial becomes a success, Sri Lanka can initiate
treatment with HCL.
The Indian Council for Medical Research has
recommended chemoprophylaxis with HCL for
asymptomatic healthcare workers who treat patients
with suspected or confirmed COVID-19 and
asymptomatic household contacts of confirmed
cases. Since there are no peer reviewed publications
that have evaluated either drug for exposure
prophylaxis of SARS-Cov-2 infection, it is used with
caution. The authors reported that every patient is
well-informed of its use since its efficacy and
potential risks are still to be documented. All
outcome events are documented for further reference
(10).
French authors conducted a single arm protocol using
HCL and azithromycin therapy. Although the sample
size was small, results showed that HCL treatment

was significantly associated with viral load reduction
in COVID-19. Although the results are promising,
the authors recommend more studies using
randomized clinical trials with larger sample sizes
(11).
Ferner and Aronson recently reported that although
there are several trials conducted on the efficacy of
HCL, properly conducted randomized controlled
trials are needed to prove its efficacy (12).
Investigators from Harvard Medical School and
Massachusetts General Hospital after conducting
extensive reviews stated that although HCL is
effective against malaria, rheumatoid arthritis and
Lupus, it is unlikely to be effective for COVID-19
infection (13). Research on immunity level and
treatment options is still on-going and evidencebased results from randomized clinical trials are
much needed.
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