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Second wave of Covid-19 is determined by immune mechanism
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A B S T R A C T

A second wave of new severe acute respiratory syndrome coronavirus 2 (Covid-19) cases is widely feared. In fact
resurgence of cases has been clearly observed in several countries that had seen flattening of the epidemic curve.
In general, relaxation of community control measures is almost always blamed for the resurgence of cases. In this
letter, the author describes an immunological explanation for the double-peaked epidemic curve of new viral
diseases including Covid-19. According to this hypothesis, a second wave of cases is due to the effective innate
immunity in some of the population. These individuals may later develop clinical disease upon repeated ex-
posure. This theory claims that a double-peaked pattern of new cases in a new viral epidemic is intrinsically
determined by the pattern of pathogen interaction with the host. According to this hypothesis, relaxation of the
community control measures is not responsible; at least in part, for resurgence of cases.

There has been a great concern over resurgence of covid-19 cases
among communities. Fears over a “second wave” of the pandemic are
wide spread. A double-peaked epidemic curve has been reported in the
famous “Spanish flu” pandemic [1]. In the current Covid-19 pandemic,
a recurring rise of the incidence rate has been observed in several
countries. In Japan, a crisp two-peak incidence curve is clear [2]. Si-
milar trends are reported from other countries.

The notion of epidemics that normally have two peaks of new cases
over time is widely accepted [3]; although epidemiologists have not
characterized this pattern as an established model. In general, the re-
sumption of international travel or the relaxation of the community
control measures are almost always blamed for the resurgence of the
disease incidence.

In this letter, this author suggests that a double-peaked epidemic
curve is an intrinsic feature of viral outbreaks. According to this hy-
pothesis, immune response to viral exposure in different individuals
determines the spread pattern in the community.

The two principal divisions of the immune response to pathogens
are the innate and the adaptive immunity. Both divisions play a major
role in the body response to viral exposure. Innate immune response
includes natural killer (NK) cells, complement and interferon systems of
proteins and the immunoglobulin A (IgA) secreted in several body
fluids [4–6]. Adequate innate immune response may clear the virus at
the point of entry. On the contrary, adaptive immune response requires
initial viral replication. Intracellular viral particles are presented to
CD8+ T lymphocytes in conjunction with class-I MHC antigens. Con-
sequently, virus-specific cytotoxic CD8+ T lymphocytes develop and
expand in a monoclonal population. Both effective and memory cells
develop during this process.

Healthy individuals who are exposed to a minor viral load poten-
tially clear the virus at the point of entry. According to this assumption,
a viremic stage is aborted and an adaptive immune response does not
developed. In such a case, immune evasion [5] does not occur. Such
individuals do not have adequate memory cell population and remain
susceptible to repeat infection. On the contrary, individuals who passed
through a viremia stage possibly pass into a clinical or subclinical

infection which entails the development of an adaptive immune re-
sponse and the generation of memory cells. These individuals poten-
tially develop protective immunity; the effectiveness of which is beyond
the scope of this letter.

The current hypothesis presumes the presence of a sector in the
community of healthy individuals who have the effective innate im-
mune machinery to clear the virus at the point of entry in the re-
spiratory tract. With continued societal activity, these individuals are
repeatedly exposed to a new viral inoculation each time they socially
interact with undiagnosed patients or carriers. Each exposure poses a
binomial risk of developing a clinical disease because one exposure
does not grant any degree of immunity against future exposures. With
the passage of time, the probability of getting a clinical disease state
increases as the number of independent exposures increases.

On a community level, exposed individuals can be categorized into
two classes. People who clear the virus at the point of entry will not
develop an adaptive immune response to any significant degree. The
pattern of disease in this particular sector is one of slow steady accu-
mulation of new cases over long time. The second class of people are
those who experience a viremic stage upon a single incidence or a few
times of virus exposure. Together with the development of clonal virus-
specific CD8+ T lymphocytes, these individuals will experience sub-
clinical or clinical viral illness and are responsible for the early rise in
the epidemic curve.

Assuming the above hypothesis is true; a viral epidemic curve will
show an early upstroke corresponding to persons who pass into viremia
upon initial exposure to the virus followed by a second slower rise due
to cases who develop the disease after repeated process of inoculation
and clearance at the point of entry. It is fairly reasonable to assume that
the latter group of patients may be the healthier individuals who will
have lower case-fatality rate. Together with the notion of the covid-19
cases getting milder with time, objective evidence from Japan indicates
that the second peak in incidence is not accompanied with a corre-
sponding peak in fatality [2].

The implications of this hypothesis are medically and socially re-
levant. According to this theory, resurgence of a viral outbreak is
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intrinsically determined by the nature of the virus interaction with the
host. Relaxation of the community measures or “reopening” of the
economy may not be blamed for a second rise in incidence rates. The
theory also provides one explanation for the possible observation of
decreased case-fatality over time.

In conclusion, the author describes an immunological explanation
for a double-peaked epidemic curve of Covid-19 and other new viral
diseases.
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