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Obesity, inflammation and COVID-19
Beretta Alberto

Solongevity Research, Scientific Director, R&D, Milano, Italy

The most recent statistics from the United States and
France highlight an important risk factor for the develop-
ment of severe forms of COVID-19: obesity. We know the
reason for this: obesity generates a chronic asymptomatic
inflammatory state that favours an exaggerated inflamma-
tory response of the immune system to the virus, which is
the basis of the severe forms of COVID-19. Bad news? Not
necessarily: it is enough to lose weight to reduce the im-
pact of the virus on our organism.

It is summer and many of us worry that if we manage to get
to a beach, we may not be able to fit into our bathing suits.
After months of sedentary working life our body has accu-
mulated excess calories and transformed them into adipose
tissue. If the problem were only the appearance of the waist
we could easily console ourselves and try to reduce it with
some nice swims and, if possible, eating a little less.

But autumn, with the possible return of the virus, could
bring us bad surprises. Two recent studies, one French
[1] and one American [2], have shown that obesity is
an important risk factor for the development of severe
forms of COVID-19. And this is regardless of the disease
most frequently associated with obesity: diabetes. In other
words, even a “healthy” obese person is at risk of severe
COVID-19. In the case of the French research, the results
show that the frequency of obesity in hospitalised patients
with severe forms of COVID-19 is 25%, whereas in the
normal adult population it is 12%. The American data are
even more significant and the reason is very simple: in the
United States 40% of the population is obese. In Italy we
can try to reassure ourselves with a comparatively “mod-
est” 20%. The high percentage of obese people in the Unit-
ed States is probably a reason for their significantly lower
average age of patients with COVID-19.

Before we go any further, let’s clarify how to figure out if
we’re obese. A somewhat rough way is to measure body
mass index. You can find it on Google: you will see a
calculation window where you can enter the weight and
height: from 20 to 25 kg/m2 we are normal weight, from
26 to 29 kg/m2we are overweight and from 30 kg/m2 and
above we are obese. If the result indicates a problem, it is
better to ask a doctor for a more thorough clinical eval-
uation. It is important to know how fat is distributed in
our body; in particular, it is important to assess how much
“visceral” fat we have, that is, what accumulates in the ab-
domen. To calculate this, all you need to do is measure

the waist and perform a bioelectrical impedance (BIA) test.
We will soon see why visceral fat is so important.

First let’s come to the reason for this association between
obesity and COVID-19. The reasons are numerous. The
first and most obvious is that obesity reduces diaphragm
excursion and has a strong impact on the ability to ven-
tilate. When the virus hits the lungs, you need to be very
prepared to breathe strongly, because viral pneumonia re-
duces the ability of the lung to perform gaseous exchanges.
A fundamental rule in the prevention of COVID-19 is to
do breathing exercises to increase the strength of your di-
aphragm and chest muscles and increase your ventilatory
capacity.

As I had the opportunity to share in my article of July 9 [3],
the research of Andrea Cossarizza’s group in Modena has
clearly shown that when the disease progresses towards its
most severe forms, a real storm in the immune system is
triggered, in which the molecules that regulate its function-
ing, cytokines, create a friendly fire between the cells of
the system that damages the lung and all the other tissues
that are attacked by the virus. We still don’t know exactly
what triggers this storm. Surely the virus is putting its own
spin on it. When it enters the cells, it manages with a cou-
ple of moves to block the defences of innate immunity (es-
pecially a class of very important molecules called inter-
ferons) and to activate all the cytokines that have a normal
function: to activate the inflammatory response.

Mind you, inflammation in itself is a good thing because
it can limit, at least initially, the spread of the virus. The
problem with COVID-19 is the massive inflammation that
results because the cells exaggerate their response.

Figure 1 highlights what happens: when the virus enters
the cell, the cell reacts by producing a large amount of in-
flammatory cytokines that trigger a vortex of reactions be-
tween the various cells of the system: the cytokine storm.

At this point you might ask me: what does obesity have
to do with it? It’s very simple. Adipose tissue, and in par-
ticular its cells called adipocytes, is a strong producer of
inflammatory cytokines, the leading player of the immune
system. Particularly effective in this is the adipose tissue
that accumulates in the abdomen, the visceral fat (hence
the importance of its evaluation).

For years now we have known that adipocytes produce
molecules called “adipokines”, which are nothing but cy-
tokines specialised in doing damage to our body because
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Figure 1: The vicious circle obesity-inflammation-virus. The coronavirus enters the lung cell (left) and causes the release of a large quan-
tity of inflammatory cytokines (green ovals) which set off a pinwheel of immune system cells, lymphocytes and monocytes, which are activated
among themselves, forgetting about the virus. From the adipose tissue (in the square above) the adipocyte discharges its adipokines (red
ovals) into the system, which increase the inflammatory response that damages the lung. The same thing happens in all organs whose cells
can be infected by the coronavirus, thus generalising an inflammatory process that can become very serious. The blue Y symbols describe the
antibodies that block cytokines and are currently under study as potential future treatment options.

they create a state of chronic inflammation that over time
and whilst we are unaware, damages all tissues and, last
but not least, creates the conditions for the onset of dia-
betes [4].

Now let’s imagine the three components of the perverse
game that is unleashed in COVID-19: the cells of the lung
(lung alveolar cells) that are attacked by the virus, the
lymphocytes of the immune system and adipocytes. The
lung alveolar cells, once infected, produce inflammatory
cytokines that trigger the reaction of the lymphocytes; in
the meantime the adipocytes add their adipokines that ag-
gravate the situation. You can find them at the top of figure
1. Result: what could be a normal inflammatory response
turns into a cytokine storm because there are too many cy-
tokines and adipokines.

In a past article, I described how research has allowed
the identification of drugs that can block this phenomenon
[3]. That’s great news. But please do not count on those
drugs as the solution to the problem, as they will only give
them to you once you reach the serious stage of the dis-
ease. Vaccines and other developments remain promising
but still uncertain. Thankfully, there are aspects over which
we have some control and can play it smart: lose weight
and increase your ventilatory capacity with specific exer-
cises.

I anticipate an objection that you have already made to me
in the past: what about the cases of athletes who ended up

in the hospital with serious COVID-19? The answer lies
in the fact that the clinical outcome of the coronavirus in-
fection depends largely on the amount of virus that infects
the body, what virologists call “viral load”. Healthy, sporty
young people who are attacked by an exaggerated viral
load, as can happen, may find themselves fighting in the
same conditions as an elderly or obese person who is at-
tacked by a modest viral load. Given that we have no way
of knowing what type of viral load we may be exposed to,
let us do our best to prepare ourselves to face the worst.
Always of course hoping for the best.
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