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Pandemics have their own natural history. They
are the sum of epidemics in many countries.
Most pandemics in the twentieth and twenty-
first centuries have been caused by viruses –

influenza, chikungunya, HIV/AIDS and now the
coronavirus disease (COVID-19), caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
When the virus is transmitted by the respiratory route, it
goes around the world in a few months – pandemic flu
H1N1of 2009 was world-wide in about 3 months; COVID-
19 in 4 months.

The risk to children is reported to be small [1], but in
India, with 130 million children under the age of five, the
numbers with severe disease and death can add up to
large numbers during the epidemic period.Additionally,
with many undernourished children and risk-factors like
environmental and household air pollution, the epidemic
can be quite worrisome for pediatricians.

Pediatric patients reportedly acquire COVID-19 either
through close contact with infected family members
(89%), exposure to endemic areas (33%), or both (22%);
with the majority (53%) showing moderate symptoms and
no severe or critical cases [2]. Though symptoms of
COVID-19 are often mild in children, the prevalence of
pneumonia with COVID-19 (53%) in this study is higher
than with H1N1 influenza (11%), and similar to SARS
(65%) [2]. This again points to the impendingchallengesin
dealing with COVID-19 in children.

As pediatricians look forward to the future beyond the
current extended lockdown, an important question relates
to how we can navigate out of the current crisis while
incurring minimal casualties, primarily among the elderly
but also in the pediatric population. Globally, there are two
broad approaches to taming the epidemic: by imposing
lockdowns and other forced physical distancing measures
to ‘flatten the curve’,or allowing ‘herd immunity’ by
allowing for a graded acquisition of immunity.

We do not endorse the idea of letting the epidemic a
free hand in order to create sufficient herd immunity to
end the epidemic;as it would entail an enormous burden
on the healthcare system – United Kingdom, at first,
considered a different approach – of unrestricted spread
of disease without any brakes applied, but public health
experts were able to convince the government to accept
the more reasonable mitigation approach.  We should
clarify at the outset that an approach of uncontrolled
spread, one that no country is following at this time,
would be a terrible mistake.

In general, a combination of mitigation and controlled
herd immunity is the intervention adopted by most, if not
all countries. Lockdown, cough/sneeze etiquette, hand
washing (with soap and water) every time any surface
potentially contaminated by droplets is touched, wearing
masks in human presence, and physical distancing are the
current interventions for risk-mitigation towards
flattening the curve. The current approach in India
appears to be based on the idea that the disease can be
contained and eventually eliminated through risk
mitigation plus tracing potentially infected persons
through contact-tracing, testing and quarantining. In the
unlikely event of this seemingly impossible task were to
be accomplished, the country will have to be in a
perpetual state of alert for screening and quarantining
anyone who might be infected and arriving in the country.
As we have observed in the past, asymptomatic infected
can slip past border screenings and introduce SARS-
COV-2 into the general population.

The epidemic will decline when herd immunity
reaches sufficient level, determined by calculation based
on the basic reproduction number, Ro. The reproductive
number is the number of secondary infections produced
by a single primary infection in a completely naïve
population. The higher the Ro, the greater is the herd
immunity that is required to prevent outbreaks or to
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eliminate infection from the nation. For COVID-19, the Ro
has been reported to be ~2 in early studies [3]. Recently
US CDC has described Ro of 5.7 – we think that the latter
pertains to coronavirus infection, the majority of which
are asymptomatic. The former applies to COVID-19. The
epidemiological estimate is that we need 70% herd
immunity to turn the epidemic down for a Ro of 2 and 80%
herd immunity if the Ro was 5.7. The proportion of the
population that should be exposed to the virus for herd
immunity to be effective is calculated as 1-1/Ro.

In the absence of serological studies, the true extent
of spread of SARS-COV-2 in India is unknown. However,
evidence from Wuhan, and more recently from France
suggests that the number of asymptomatic patients may
be as much as four times the number of patients who
show symptoms [4,5]. At the time of writing, India has
nearly 50,000 reported cases and 1700 reported deaths.
Assuming an undercount by a factor of three and then
adjusting for asymptomatic patients, it is likely that there
are over 500,000 infections in the country.

Our view is that given the large number of
asymptomatic patients, the utility of case identification
and containment is fast diminishing and our best bet may
lie in cluster containment.  With these measures also, we
can only slow down the epidemic and not stop
transmission entirely. We then have only the option of
holding down the epidemic through periodic shutdowns
until a vaccine arrives. However, it is entirely possible that
herd protection, consequent to the build-up of sufficient
level of herd immunity may arrive before a vaccine does.  In
other words, if about 65-70% of our population is infected
and acquires immunity, it becomes less likely that an
infected individual comes into contact with a person
susceptible to infection. At the tipping point, each infected
person, on average, infects less than one other person;
and here onwards, the number of cases will decline.

Furthermore, there are still many unknowns. The
degree of protection afforded by antibodies among
exposed is still unclear. There is evidence of immune
response from the fact that patients with COVID-19 have
cleared the infection. The result could either be sterilizing
immunity, where re-infection can be ruled out, or weak
immunity that wanes over time, and at best dampens
symptoms in case of re-infection. We are not sure which
end of the spectrum recovered patients from COVID-19
would fall into. It is also not known if those that have had
mild or asymptomatic infections have the same degree of
immunity and protection as those with symptomatic
infections. A recent study showed that even
asymptomatic patients had high viral loads approaching
those of symptomatic patients [6].

Evidence from people who survived SARS and MERS
suggests that antibodies persist for two years for SARS
[7], while antibodies to MERS last nearly three years [8].
Early evidence from SAR-COV-2 from the Netherlands
indicates that most PCR-confirmed SARS-CoV-2–
infected persons had seroconverted by 2 weeks after
disease onset [9]. All of this indicates that there is a
strong likelihood of some protection through exposure to
the virus and even subclinical infection.

Initial estimates from various sources prior to the
lockdown were that roughly 25% of the populationwould
be infected during the first wave of infection [10]. While
the projected number of infections has declined
significantly, because of the lockdown associated
reduction in transmission, the spread of the virus will pick
up speed when the lockdowns are removed.  At this stage,
early identification of high-risk groups, including both
children and the elderly would be important to avert
severe infections.

From that point on, the dual strategy of slowing
spread while protecting vulnerable populations should
be our main options to reach the level of herd protection
that will ensure that the entire population is protected
until such time that we have vaccination options.
However, the likely situation post-pandemic will be
endemic transmission, possibly with seasonal low and
high incidences – low in summer but high during
monsoons or winter.

To conclude, gradual and staged acquisition of herd
protection could be a perfectly legitimate public health
goal. As with all public health decisions made at a time of
uncertainty, there are downside risks and there are risks
and costs associated with alternative approaches as well.
Available control measures, including lockdowns, should
be applied selectively with the understanding that this
may be inevitable and perhaps even desirable, as long as
the ability of the health system to handle hospitalizations
is not overwhelmed.
Disclaimer: This article represents the personal opinions of the
authors and does not reflect the institutional opinion of their
employers.
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