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The race for remedies: a robot portrait
of a very specific virus

Richard Béliveau
Translated from Le Journal de Montréal, June 20™, 2020

Recent studies suggest that androgens, the male sex hormones like
testosterone, promote the entry of coronavirus into cells, which
may explain why men are more affected by Covid-19 than women.

In the past six months, the international scientific community has made
enormous progress in understanding the molecular characteristics of the
coronavirus responsible for COVID-19 and the impacts of this disease on
the human body. The report is implacable: it is really a very particular
respiratory virus, which forces us to rethink our way of approaching the
prevention and the treatment of this disease. Let us take advantage of this
monthly research report to take stock.

5 SIGNATURES OF THE CORONAVIRUS

The severity of COVID-19 varies greatly from person to person. In many
cases, the infection is silent (asymptomatic) or generates minor symptoms,
while in others the disease progresses rapidly to very severe forms that
require hospitalization and can lead to death.

At least five characteristics of the coronavirus are responsible for these
interindividual differences, and these peculiarities of the virus can be
considered as unique signatures to this infectious agent.

1| Age discrimination

According to data collected by the INSPQ (June 10, 2020), people aged 70
and over represent 92% of the 5,105 deaths caused by COVID-19, despite
the fact that this age group constitutes only 13 % of the Quebec
population.

e The elderly are therefore clearly at much higher risk of
developing serious complications from COVID-19.

e  According to a British study, a person over 80 years old is 12
times more likely to die from this disease compared to a 50-
year-old person (1).

The gradual decrease in the efficiency of the immune system during aging
certainly contributes to the greater vulnerability of the elderly to the virus.

It is essential to rethink our approach to take this reality into account and
put in place more effective preventive measures to protect this vulnerable
population in the event of an upsurge in the virus in the coming months.

2 | Discrimination by sex

While men and women are equally likely to be infected with the
coronavirus, several studies have reported that men develop more severe
forms of the disease more often and are about twice as likely to die (2).

A similar phenomenon is observed in Quebec, where men represent only
35% of the population of people aged 80 and over, but nevertheless
account for 45% of deaths.

e  Studies suggest that this difference in severity between the two
sexes could be linked to the sex hormones, female estrogens
having a protective effect while male androgens favor infection
by the coronavirus.

e Anti-androgenic drugs, such as those used for the treatment of
prostate cancer, could therefore represent an interesting
therapeutic avenue for reducing this gender gap (3).

3| Discrimination by state of health

The majority of patients who develop severe forms of COVID-19 have
pre-existing chronic conditions at the time of infection, the most common
being hypertension, cardiovascular disease and type 2 diabetes.

These diseases increase the risk of mortality by 5 to 10 times compared to
people who do not have pre-existing pathologies, as shown by the
predominance of deaths in CHSLDs, with a population of already very
heavily affected patients.

e It therefore seems that the metabolic disturbances caused by
these diseases create fertile ground for the coronavirus and
amplify its virulence.

. It is therefore essential to control these pre-existing conditions

as much as possible to reduce the risk of worsening COVID-19.

In this sense, it should be noted that in diabetics, optimal control of blood
sugar is associated with a very significant reduction (10 times) in the risk
of serious complications of COVID-19 observed in diabetics whose blood
sugar is too high (4).

4| Weight discrimination

Several studies have reported that young adults (under the age of 60) who
were overweight were at greater risk of developing severe forms of
COVID-19.

Several factors explain this link between obesity and complications of
CoVID:

1.  Excess fat creates a climate of chronic inflammation which
promotes the appearance of metabolic abnormalities
(hypertension, hyperglycemia, dyslipidemia) which are known
to promote the progression of COVID-19 to severe forms.

2. This inflammation disrupts the efficiency of the immune
system and therefore promotes infection.

3. Excess fat, especially if it is present in the abdomen,
compromises breathing by hampering diaphragm movements
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and at the same time promotes faster deterioration of
respiratory function and the risk of death.

From a therapeutic point of view, the important contribution of chronic
inflammation to the complications observed in obese people suggests that
the many anti-inflammatory agents that are currently being studied could
represent an interesting treatment approach in this population.

5 | Attacking the blood vessels

In addition to preferentially affecting certain populations, another very
specific signature of the coronavirus is its ability to directly attack the cells
that line the blood vessels (the endothelium).

The ACEZ2 receptor which allows the entry of the coronavirus SARS-CoV-
2 into cells is very abundant on the surface of endothelial cells and a recent
study has shown the presence of multiple viruses in blood vessels, as well
as numerous damages affecting the structure of these cells (5).

This damage inflicted on cells by the virus makes the vessels very
permeable, an injury that leads to activation of the coagulation process, the
formation of clots (thrombosis) and the recruitment of inflammatory cells.

This inflammatory response can then get carried away and generate the so-
called cytokines storm, a hyper inflammation that destroys the surrounding
tissues and compromises the function of the organs.

e  Since people with diabetes and cardiovascular disease already
have abnormalities in their blood vessels at the time of
infection, this mechanism may explain their increased
susceptibility to developing severe forms of COVID-19 (6).

e The use of anti-inflammatory drugs such as colchicine or
antibodies developed against inflammatory cytokines (TNF and
interleukin-6) could reduce this disproportionate inflammatory
reaction and therefore prevent the development of serious
complications of infection in these high-risk people.

VERSATILE ENEMY

In short, the more we progress in this war against the coronavirus, the
more we realize that we are facing a versatile enemy, capable of causing
considerable damage not only to the lungs, but also to several other vital
organs (heart, kidney, brain).

The elderly and already sick people are prime targets of this virus and it is
absolutely necessary to adapt our societal response to take this fact into
account, in particular by prioritizing the protection of these more
vulnerable people.

Take advantage of discoveries

From a therapeutic point of view, we obviously have to hope for the
development of a vaccine in the near future, but until then, we can take
advantage of the latest discoveries and continue to test new drugs that can
reduce the effects caused by the virus, in particular everything related to
the dysregulation of the inflammatory response and to coagulation
disorders.

The recent discovery that dexamethasone, a steroidal anti-inflammatory
drug that has been used clinically for several years, significantly reduces
the mortality of patients severely affected by COVID-19 is a good
example of the importance of this approach.
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