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Inflamm-aging: The missing link to COVID-19 age-related mortality?
Nouran Eshak MD,1 Mahmoud Abdelnabi MD,2 Asmaa Beltagy MD3

The world is currently facing a COVID-19 pan-

demic; there are higher reported mortality rates in
elderly patients than in children and younger adults.
Caramelo et al. found that age was the strongest risk
factor for COVID-19 related mortality and that patients
60 years or older have the highest risk.1 Riou et al.
calculated age-specific case fatality ratios adjusted for
asymptomatic cases and delayed mortality and found
that these ratios escalated rapidly over 60 years of
age and almost doubled every decade, reaching 18%
in people more than 80 years.2

The higher mortality rates found in elderly patients
have been attributed to immune suppression and the
presence of co-morbidities, such as diabetes mellitus,
cardiovascular diseases, lung diseases, obesity, etc.
However, one of the core pathogenetic mechanisms
of COVID-19 related tissue damage is the cytokine
release syndrome or cytokine storm, which is characterized by a hyperactive innate immune response
with the release of pro-inflammatory cytokines. Conti
et al. found that higher levels of interleukin-1 (IL-1)
and IL-6 were associated with more severe disease.3
Huang et al. reported that pro-inflammatory cytokines,
including IL2, IL7, monocyte chemoattractant protein-1
(MCP-1), and TNFα, were higher in COVID-19 patients
who required ICU admission.4 Qin et al. also reported
that significantly elevated IL2R, IL6, IL-10, and TNFα
levels developed in more severe cases of COVID-19.5
An overall decline in the immune system with
an inability to mount an effective immune response,
“immunosenescence,” and activation of the innate
immune system with a resulting pro-inflammatory
state called “inflamm-aging” occur with aging. With
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advancing age there is an increase in the body’s proinflammatory state, and older adults have higher levels of pro-inflammatory cytokines, such as IL-6 and
TNF α, and higher levels of acute phase reactants,
such as C-reactive protein, than younger adults.
Studies have shown that the process of inflamm-aging
is associated with several diseases, including cardiovascular disease, insulin resistance, type 2 diabetes,
and cancer.6 Several mechanisms may contribute to
inflamm-aging, and these include oxidative stress,
decreased autophagy, alteration in Toll-like receptor
expression, and elevated levels of pro-inflammatory
cytokines in the circulation, including IL-1, IL-6,
TNF-α, and PGE2.7 Some studies have shown that
an increase in serum IL-6 in the elderly is related to
diseases, disability, and mortality.7 Therefore, the
process of inflamm-aging with consequent cytokine
storm rather than immunosuppression or immunosenescence may be responsible for the phenomenon of
COVID-19 age-related mortality and disease severity
seen in the elderly.
There are several preventive and therapeutic
strategies that target inflamm-aging and could potentially ameliorate the more severe manifestations of
COVID-19 seen in the elderly. Examples of possible
therapies include some simple, widely available drugs
and supplements, such as metformin, colchicine,
hydroxychloroquine, and zinc. These drugs have
modulated cytokine production in several animal and
human studies.7,8 Zinc, a microelement, has interaction with the genes coding for IL-6, TNF alpha, and
heat shock protein and has an essential role in regulating immunity and inflammation. Older adults are
often zinc deficient, and adequate zinc supplementation has been associated with more healthy ageing
and lower rates of infection.9 Zinc blocks coronavirus
RNA polymerase activity in vitro and a zinc ionophore
blocks virus replication in cell culture.10 Colchicine at
a dose of 0.5 mg daily led to a significantly lower risk of
ischemic cardiovascular events, including death, than
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placebo in patients with a recent acute myocardial
infarction.11 Several randomized controlled studies
have begun to determine whether or not colchicine has
any efficacy in patients with COVID-19. For example,
The Greek Study in the Effects of Colchicine in Covid19 Complications Prevention (GRECCO-19) will try to
determine if colchicine reduces myocardial injury and
the development of pneumonia (NCT04326790).12
All these medications can be used potentially as preventive measures to limit hyperactivity of the immune
system rather than treatment of immune-related damage that has already occurred.
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