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On December 31st, 2019, the World Health Organization (WHO) was
alerted of several cases of pneumonia in Wuhan, China. Since then, the
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) agent
was identified as a new and highly contagious respiratory pathogen
that causes a disease called the 2019 coronavirus disease (COVID-19).
The high spread rate and the lack of effective treatment for the disease
have put the world community in the Public Health Emergency of
International Importance - the highest alert level of WHO, as provided
for the International Health Regulations (1,2).

Although the majority of patients develops mild to moderate COVID-19,
we experienced severe cases with acute respiratory distress syndrome
(ARDS) requiring a high number of intensive care units. The major risk
factors for severe COVID-19 includes age, obesity, smoking, and comorbid
chronic conditions such as hypertension and diabetes. The age itself is
likely to be the most significant risk factor for severe COVID-19 (1). The
elderly people accounts for only 9% of the global population, but this
group represents more than 80% of COVID-19 related deaths (3).

The WHO recommendations to decrease the SARS-CoV-2 spreading
include wearing a mask, washing hands frequently, keeping rooms well
ventilated, and social distancing (1). On the other hand, social interaction
is an important factor for the life quality of the elderly, helping with their
well-being, reducing levels of stress and depression, and promoting
positive cognitive effects. Therefore, we need to balance the adequate
social distancing and reorganize activities important to the quality of life (4).

The COVID-19 pandemic challenged the way to think about healthy
aging. Stimulating elderly people socially and interaction with other
people - relatives and friends-, as well as perform physical activities in
large groups were discouraged to avoid SARS-CoV-2 spreading. Today,
the major challenge for healthy aging during the COVID-19 is to find
the best balance between social well-being, mental health and safety.

The clinical aspects and biological markers have not yet been fully
identified and, so far, do not explain why aging itself is a risk factor for severe
forms of COVID-19. Therefore, we need to assess the influence of biological
aging (not only chronological age) in the outcomes for SARS-CoV-2
infection. If the immunological and inflammatory response is abnormal
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in this population, we may provide guidance to
reduce the risk of severe cases and propose public
health strategies to this population (5).

Amid so several doubts, some questions
need to be addressed to understand the effect
of COVID-19 severity on the elderly: 1) Why
would aging be a risk factor itself for SARS-
CoV-2 infection? 2) Could aging change the
immunogenicity of vaccines developed for SARS-
CoV-2? 3) Which are the precautions needed after
vaccination for the elderly? Moreover, the most
important, 4) How to balance healthy aging and
social distancing during the pandemics?

The aging changes physiological processes
alter the functionality of various tissues, organs,
and systems. The changes are multifactorial and
heterogeneous, varying from person to person,
which makes it difficult to recognize a single factor
to explain the development of several diseases
and vulnerability to infections (6,7). The outcome of
any infectious disease depends on both innate and
adaptive immune responses. The innate immune
mechanisms are responsible for pathogen protein
recognition through cellular receptors expressed
in dendritic cells and macrophages, followed by
the production of signaling molecules such as
cytokines, tumor necrosis factor, and chemokines
which signalize neutrophils and other immune
cells to the site of infection (8). The adaptive
immune response is initiated after the pathogen
antigen presentation to CD4 helper T cells and
CD8 cytotoxic T cells, which attack infected cells
per se and induce B cells to produce high-affinity
antibodies to control the infection and retain
long-lasting immune memory. These immune
mechanisms are complex and need a fine-tuned
orchestra to eliminate the pathogen without
causing damage to the organism (3,8).

The immune system changes are one of the
hallmarks of the aging process. Immunosenescence,
defined as a gradual decrease in immune function,
promoting deficient humoraland cellular response,
and the chronic low-grade inflammation, known
as 'inflammaging', are considered key features for
immune dysfunction in the elderly (3,5). Moreover,
abnormal immune responses may induce

uncontrolled inflammation and autoimmune
disorders. Although the relationship between
SARS-CoV-2 infection and immunosenescence
is not fully understood, it seems to determine not
only the susceptibility to other infections but also
the clinical outcomes. Studies have shown basal
hypersecretion of pro-inflammatory cytokines
during aging affects several mechanisms such
as tissue regeneration, repair, and homeostasis.
Therefore, inflammaging may alter the body
response to SARS-CoV-2 with abnormal innate
and adaptive immune response activations. This
results in overproduction of pro-inflammatory
molecules, known as “cytokine storm” that may
resultin ARDS and other life-threatening situations
seen in COVID-19.

This abnormal immune response, besides
causing a delay in the primary defense against
the pathogen, generates exacerbated cellular
damage during the SARS-CoV2 infection. (2,5).
Few studies have shown that the increase of
neutrophils-to-lymphocytes ratio, as well as
the increase of IL-6 production, were correlated
to poor prognosis for COVID-19 (5,8). A study
with COVID-19 patients showed that restored
lymphocyte counts predicted recovery, while
lymphopenia persists in non-survivors (9Q).
These findings emphasize the importance of
cell-mediated immunity and its direct impact on
clinical prognosis. The basal changes that occur
during biological aging such as modifications
in the immune cell profile and increased pro-
infammatory cytokines production could
predispose to severe COVID-19 (5,8).

Until now, the vaccine seems to be the best
intervention against the SARS-CoV-2 infection.
However, in the elderly population, the efficacy may
be affected due to the changes before mentioned
physiological changes to the immune system.
Thus, the main question after vaccine development
is whether the elderly can effectively develop
a robust and durable response to COVID-19
vaccines. In several studies, the markedly reduced
vaccine efficacy in elderly has been attributed to
adaptive immunosenescence on T lymphocytes
and decreased humoral immunity (10-12).
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The immunological response to vaccines in
the elderly is heterogeneous. A study with yellow
fever vaccination revealed that elderly people
generate lower levels of neutralizing antibodies
compared to young adults and the CD4+ and CD8+
T effector cells were much lower than controls.
The vaccination in the elderly is usually aimed
to increase preexisting immunity from previous
infections and vaccinations. The booster dosing
causes a reduction in the severity of the disease
but does not eliminate the possibility of infection,
as experienced with influenza virus (10,12).

The vaccines against COVID-19 have
been developed in a never-seen speed with
biotechnologies that are different from most of
currently available vaccines for other diseases.
Nowadays, more than 45 vaccines for SARS-CoV-2
are already being used for vaccinating the world
population, or are under clinical trial studies. The
technologies used are the most varied, including
live attenuated virus, inactivated virus, viral vector,
virus-like particles, subunit, and nucleic acid
vaccines (10). Several studies are analyzing the
different technologies to drive the effectiveness
of those vaccines, especially in populations with
a deficient immune response. So far, there is no
evidence that one specific technology is better
than another and the utility of different vaccine
types in the same person to boost the immune
response requires further evaluation.

A Brazilian study evaluated the early impact of
immunization against COVID-19 on deaths among
elderly people. The data showed the prevalence of
death in the elderly over 80 years of age dropped
from 25-30% to 15% after immunization, despite the
predominance of Brazil's P1 coronavirus variant,
which has a high spread rate and causes more
aggressive disease (13). Importantly, lifestyle
factors such as a balanced diet and physical
activity are important factors to improve the
effects of vaccines in the elderly. For example,
cardiovascular exercises result in improved
antibody responses to influenza vaccination
with higher seroprotection after 24 weeks (14),
suggesting the benefits of physical activity and
adequate nutrition in the pandemic period.

We conclude that healthy aging has been
challenging during the COVID-19 pandemics. The
required social distancing to avoid SARS-CoV-2
infection heavily impacted the mental health and
other activities so beneficial for elderly people.
Beside other risk factors, the inflammaging may
ease aberrant immune responses causing severe
COVID-19 and increased mortality. Moreover, the
vaccines for SARS-CoV-2 could require additional
boosting doses, changes in the formulation, mixed
vaccination strategies for this age group, as well
as continuous monitoring for their susceptibility
to the new variants of the virus. Thus, research on
the impact of these factors in the COVID-19 and
vaccines may result in a biological footprint for a
personalized medicine with tailored preventive
and therapeutic measures for each individual.
This may allow low-risk elderly individuals to
resume their social activities after vaccination,
while continuing the other safety measures.
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