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Editorial

The Impact of COVID-19 Immunity in Vaccine Development
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The process of development of immunity to pathogen
through natural infection has multi-steps, which typically
takes 1 - 2 weeks. As the body’s first line of defense, the
immune system responds to foreign substances. In which
macrophages, neutrophils, and dendritic cells come to
work to either slow down the progress of the virus or, in
some cases, to suppress it. The innate immune system has
the ability to “remember” foreign substances, so the next
step is producing antibodies (proteins that are also known
as immunoglobulin) to make the response faster. In addi-
tion, the body also produces T-cells that detect and destroy
cells infected with viruses, which is called cellular immu-
nity. Therefore, triggering the adaptive immunity by an
infection stimulates the body’s response that results in ei-
ther elimination of the virus or preventing severe illnesses,
while protecting the body against reinfection. As the pres-
ence of antibody indicates previous infection, it’s a crite-
rion to measure the immunological response (1).

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) stimulates the adaptive immunity response
within the first 7 - 10 days of infection. To forecast the
prognosis of the disease and develop effective strategies
to control the pandemic, first, we should understand the
key features and evolution of B-cell and T-cell mediated
immunity to SARS-CoV-2. Moreover, it is of crucial im-
portance to understand the durable protection, which
may guaranty long-term B-cell and T-cell immunological
memory against SARS-CoV-2 (2-4).

Five to seven days after onset of infection, the immune
system stimulates to produce serum IgM and IgA, and in 7 -
10 days, IgG level begins to rise, which altogether cause a
robust memory B-cell. Therefore, plasmablast expansion
is detectable in early infection. Then, in nearly 28 days,
serum IgM and IgA titers begin to decline, and IgG titers

peak at approximately 49 days after infection. In the first
week of infection with SARS-CoV-2 concurrently activates T-
cells and virus-specific memory CD4+ cells and CD8+ seem-
ingly peak within 2 weeks but remains detectable for 100
or more days of observation at lower levels. Based on the
currently available data, SARS-CoV-2 specific memory CD4+

T-cells is detectable in all patients recovered from the dis-
ease, while CD8+ T-cells are detectable in about 70% of them
(5). Also, it seems that antibody-dependent enhancement
or dominant CD4+ TH2-type cytokine (IL-4, IL-5, IL-13) do
not contribute to the severity of infection with COVID-19,
despite the existence of high viral titers, a dysregulated
innate inflammatory cytokine, chemokine response, and
prolonged lymphopenia. The intensity of the antibody and
T-cells vary from person to person and is dependent on the
severity of the diseases (that is, asymptomatic, mild, mod-
erate, severe).

Correlates of protection for COVID-19 are not estab-
lished yet, but neutralizing antibodies, especially those
that recognize viral receptor-binding domain (RBD) and
other epitopes on the spike protein (which prevent suc-
ceeding angiotensin-converting enzyme II receptor bind-
ing, membrane fusion, and viral entry), is one path to im-
munity (5-7). To control the COVID-9 pandemic and neu-
tralize the virus, first, we should understand antibody re-
sponses which developed following the infection, mainly
through building immune response to the spike protein
that aid in blocking the entry of the virus to the cell. In an-
imal SARS-CoV-2 infection models, such virus neutralizing
antibodies have yielded protective results.

It’s believed that protection against SARS-CoV-2 in non-
human primates is mediated by neutralizing antibodies
induced by TH1 biased CD4+ T-cell response. Although
SARS-COV-2 is an emerging virus that we know little about
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it, it has been proved that there is little sequence homology
of SARS-CoV-2 spike protein to the seasonal coronaviruses
(3-5).

About one-third of patients recovered from COVID-19
didn’t have antibodies with low anti-RBD titers and low
viral neutralizing activity, especially those with mild or
asymptomatic diseases. Various factors contribute to vari-
ability in antibody responses. Patients with a severe dis-
ease often have the highest neutralizing antibody titers, a
major driver of the magnitude of the response is antigen
burden (4, 5).

We are eight months into the pandemic, and it has
claimed millions of lives, and various studies are pub-
lished about infection and reinfection with COVID-19. Al-
though the immunity profile of recovered patients isn’t
clear, high rates of reinfection indicate that the common
human immune response may not give sterilizing immu-
nity. However, it might reduce viral shedding, decrease
spread, and prevent infection (5). Considerable informa-
tion now demonstrates the preexisting T-cell immunity to
SARS-CoV-2 in blood donors either before the coronavirus
pandemic or recently among those without the infection.
Memory CD4+ T cells are found in higher frequencies than
CD8+ T cells, and this feasible speak to reactions actuated
by the past disease with other human endemic beta coron-
aviruses known to cause the common cold (2, 5, 6).

Based on the Seroprevalence information, the true
number of infected people with SARS-CoV-2 worldwide
may be 10 times higher than reported cases (probably 40
to 50 million people are infected). Although depending on
populace based natural immunity, particularly for high-
risk groups, it is not astute. However, measures such as
boosting specific neutralizing antibodies and TH1 immu-
nity and paying attention to earlier immunity status may
additionally protect these people (5).

Coronavirus immunizations being developed in-
tended to forestall clinical contamination, disease severity,
or both show the enlistment of an anamnestic insuscepti-
ble response to the spike protein with a subsequent dose
and can produce elevated levels of neutralizing antibodies
equivalent to or more prominent than those seen in sera
sample from patients (5, 7).

Although COVID-19 is now a pandemic, but it may fol-
low the way of previous coronaviruses and get endemic.
Hence, in the few “short” months since the appearance of
the virus, 2 key paths to COVID-19 adaptive immunity are
being unraveled, therefore we should use these informa-
tion to create immunization (5).

To sum up, by employing the available experiences and

data on immunity to COVID-19 as well as protective immu-
nity to this virus, we can generate a comprehensive solu-
tion to develop an efficient and effective vaccine in the fu-
ture.
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