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Abstract

Selective serotonin recaptation inhibitors (SSRIs) have antiviral
activity, especially modulating viral effects through their interaction
with the Sigma-1 receptor, which is why they have been proposed as
potential drugs in the treatment of COVID-19. In addition, they are
drugs widely used at the community level. COVID-19 can present
symptoms of anxiety and depression. Isolation measures for patients
and contacts, as well as lockout measures in communities to limit
the spread of infections, and limitations of social contacts in general,
are sources of anxiety and depression that can present a significant
frequency in the community. In this scenario, it is suggested to take
advantage of the opportunity to carry out retrospective case — control
studies and prospective clinical trials (in the presence of authorized
medical conditions -anxiety and depression) designed to answer
specific questions about biomedical results of repurposing SSRIs in
early stages of COVID -19 in general medicine. But one should not
lose sight of the very important limitations and risks of the use of these
drugs, which limit these studies, such as the difficulties of diagnosis,
the stigma of diagnosis, the uncertainty of their usefulness in mild
situations, the pharmacological risks of treatment -adverse reactions
and pharmacological interactions-, the difficulty of discontinuation,
and the medicalization of society.
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Introduction

Since December 2019 the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), identified as the cause of the 2019
coronavirus disease (COVID-19), has spread throughout the
world. To date, in the treatment of seriously ill patients, remdesivir
(with some doubts) and dexamethasone remain the only
pharmacological option that has been shown to have a positive
effect on the course of the disease [1-3]. But current treatment
recommendations are described according to the severity of the
disease. Thus, for COVID-19 patients who are not hospitalized
or who are hospitalized but not receiving supplemental oxygen,
no particular antiviral or immunomodulatory treatment is
recommended, and itis notrecommend the use of dexamethasone;
for patients hospitalized on oxygen (but without the need for a

high-flow device or mechanical ventilation), remdesivir alone or
with dexamethasone is recommended [4, 5].

In short, these only two drugs are not applicable to mild or
moderate patients at the level of general medicine, whose
treatment could prevent their evolution to more severe
situations. Consequently, other substances that are ideally
effective in initially milder phases of COVID-19 are urgently
being sought. However, the problem is that new drugs must go
through several stages of clinical trials before being approved
for use in patients, which is a time-consuming process. Because
time is short, another approach can be chosen: repurposing
drugs. In this sense, known drugs have been mapped against
all the possible mechanisms in which SARS-CoV-2 operates
to cause complications, and an extensive list of existing drugs
that could play a role has been reported as potentially useful for
the treatment of COVID-19 [6-10]. Some of them have already
been studied in some depth and many others are under study
or clinical trials are being designed to assess whether they are
effective SARS-CoV-2 inhibitors [11].

Today, with the focus on vaccines, research on the most
promising existing drugs to treat SARS-CoV-2 is being
neglected. Therefore, in addition to vaccine studies, we should
focus on testing repurposind drugs. These studies can be rapidly
implemented for the benefit of millions of people around the
world, with the goal of preventing serious disease and death
(12). On the other hand, general practitioners (GPs) have been
overlooked in this pandemic, with very few registered studies of
primary care COVID-19 treatments, despite the need for early
disease research [13].

One set of the drugs that has been reported that can be reused
to combat COVID-19 is group of selective serotonin reuptake
inhibitors (SSRIs). This group of antidepressant drugs,
commonly used in primary care, may be a surprising source of
immunomodulation due to binding to the sigma-1 receptor that
closes the inflammatory cascade of the endoplasmic reticulum
in cells [14]. An important feature of the pathophysiology of
COVID-19 is the activation of immune cells, with the consequent
massive production and release of inflammatory mediators that
can cause impairment of various organ functions. In general,
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both stressors and depression are associated with decreased
activities of cytotoxic T cells and natural killer (NK) cells that
affect processes such as immune surveillance of tumors, fighting
infections [15].

Furthermore, stress and depression are associated with SARS-
CoV-2 infection and thus lead to a weakening of the immune
response of patients and more severe respiratory symptoms
or even death [16]. Thus, Selective serotonin recaptation
inhibitors (SSRIs) have a potential antiviral effect, a modulating
effect on respiratory symptoms, antioxidant properties and
immunoregulatory effects, in addition to their main action
as antidepressants; And furthermore, its low cost could add a
benefit to COVID-19 patients [16].

In this scenario, this article aims to summarize, conceptualize
and reflect on the pros and cons of the possible role of SSRIs as
potentially useful drugs for the treatment of COVID-19 of mild
severity and at the primary care level.

Methods

For the literature review, a pragmatic approach was used that
was based on a non-systematic or opportunistic search for
information, considering the bibliographic references of selected
articles, reviews of books related to the topic and searches on
the Internet based on published studies in English and Spanish
on COVID-19 treatment. The comments in this article should
be considered as a personal point of view, based on the author’s
experience and the review cited above.

Discussion

Ancxiety / depression in relation to COVID-19 and treatment
with antidepressants

COVID-19 can affect people both physically and mentally.
Stress, anxiety, and depression are associated with COVID-19
infection and fear of the pandemic. People with COVID-19
may experience a new onset or exacerbation of psychiatric
manifestations in response to communication of the diagnosis,
the need for forced isolation, the presence of highly distressing
medical symptoms, and the potential risk of death. Furthermore,
intensive care support and experimental medical treatments with
psychiatric side effects may be an additional risk factor for the
appearance of psychiatric symptoms [17-19].

The associated stress, anxiety and depression had shown to
be responsible for a part in the pathogenesis of COVID-19.
Stress is defined as the process by which environmental
requirements transform the organism’s adaptability, leading to
psychological and biological changes. Clinical evidences have
proved an association between specific mood disorders, caused
by sustained or chronic stress and the immune dysregulation.
Immune dysregulation is a consequence of elevation of cortisol,
the stress hormone, and reduction of serotonin. This hormonal
dysregulation might promote the initiation and progression
of the infection. In addition, stressful conditions associated
with infection had shown to cause an elevation in the levels
of the inflammatory mediator interleukin-6 (IL-6) that causes
a decrease in the number and activity of cytotoxic T-cells and
NK cells. Moreover, the resulted depression due to prolonged
stress was found to be associated with higher levels of serum
IL-6 and tumor necrosis factor-alpha (TNF-a) catecholamines,
inhibitory T cells and histamine [19-27]. Consequently, for these
reasons, people with COVID-19 or with new or decompensated
mental disorders during the pandemic, may require treatment
with SSRIs.

Role of serotonin

Serotonin (5-hydroxytryptamine, 5S-HT) in addition to its classic
function as a neurotransmitter regulating mood, behaviors
and psychological state (the decrease in its levels is one of the
main causes of symptoms similar to those of depression ), has
immunomodulatory properties, increasing immune function, as
well as adaptive and innate immunity, by central and peripheral
mechanisms [28-32]. Much research has concluded that elevated
serotonin levels play a critical role in immunity against viral and
bacterial infections [31, 33, 34]. In general, antidepressants have
been found to increase the immune system response by inhibiting
pro-inflammatory factors, particularly C-reactive protein (CRP),
tumor necrosis factor alpha (TNF-a), interleukin-1 (IL-1f), and
IL-6 [35].

SSRIs: effects on the immune system

SSRIs are used as antidepressants and anxiolytics by
manipulating serotonin within the brain. SSRIs increase
serotonin by preventing its reuptake in the presynaptic cell
and then increasing the level of serotonin within the synaptic
cleft to bind to the postsynaptic receptor. SSRIs have shown an
effective role in relieving the symptoms of stress and anxiety,
enhancing the role of immunity in coping with infections by
inhibiting pro-inflammatory factors, in particular CRP, TNF-a,
IL-1pB and IL-6. SSRI has been shown to prevent the elevation
of cytokine levels that causes depression. Therefore, SSRI can
help control the symptoms of COVID-19 patients due to its
potent anti-inflammatory activity, to hinder the cytokine release
syndrome that is responsible for aggravating the progression of
the disease and the consequent increased TNFa. This effect is
due to binding to the sigma-1 receptor in immune cells. SSRIs
may even have an effective role for lung disease; because of a
significant increase in oxygen saturation was observed [35-44].
Many investigations have reported the high therapeutic efficacy
of SSRIs by reversing oxidative damage through protective
enhancement of antioxidant status after stress-induced decline
[42, 45, 46].

Antiviral Effects of SSRIs

SSRIs have antiviral effects through potentiation of certain
antivirals, downregulation of HIV receptors and coreceptors,
decreased Ebola virus activity, and reduced Coxsackievirus B4
viral replication by using them together with antiviral [47-50].

SSRIs May Be Helpful in Early Stages of COVID-19
The symptoms of COVID-19 have been shown to range from
mild or asymptomatic to severe. Most of the infected patients
show mild to moderate respiratory problems and recover without
vigorous treatment interventions. The severity of COVID-19 is
highly dependent on immunity and the release of inflammatory
mediators [51]. Critically ill patients show symptoms of mild or
severe cytokine storms due to the overactivity of the immune
system, being the main cause of death due to pulmonary fibrosis.
This cytokine storm releases different inflammatory mediators,
mainly IL-6. Cytokines metabolize tryptophan leading to
depression due to reduced serotonin production; in this way, a
relationship is established between depression and susceptibility
to infection, decreasing T cells and the immune system [16, 18,
44]. In these circumstances, scientists believe that this makes
SSRIs suitable for early treatment of infected patients who are at
increased risk of severe disease.

Fluoxetine

Fluoxetine significantly reduces cytokine release. But, in
addition, fluoxetine has been reported to inhibit SARS-CoV-2
already at very low concentrations. However, it appears that it is
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not the serotonin reuptake mechanism that is responsible for this
effect. This is supported by the fact that other drugs in the SSRI
group, such as paroxetine and escitalopram, do not inhibit the
replication of SARS-CoV-2. On the other hand, fluoxetine has a
specific effect on SARS-CoV-2 viruses, no effect being observed
on other viruses such as rabies virus, human respiratory syncytial
virus, human herpes virus 8 or herpes simplex virus type 1 [11,
52, 53].

Sertraline

Sertraline is a member of the SSRIs with a favorable therapeutic
option for COVID-19 patients, including elderly patients or
those with underlying cardiovascular disorders, because it has
a broad therapeutic index and minimal anticholinergic activity.
Sertraline decrease and regulating anti-inflammatory effects
of pro-inflammatory cytokines; Also, it increase the activity
of antibiotics against some bacterial strains. In addition, their
antiviral efficacy has been reported [54-58].

Fluvoxamine

Fluvoxamine is an antidepressant that can prevent overreactions
of the immune system (cytokine storms) by binding to the
sigma-1 receptor. In the laboratory, fluvoxamine reduced the
damaging effects of the inflammatory response during sepsis and
protected mice from lethal septic shock. Current results suggest
that fluvoxamine may mitigate the risk of hospitalization and
death from COVID-19 [12, 59-62].

The Sigma-1 receptor (Sig-1R)

Sig-1R resides specifically in the endoplasmic reticulum
membrane associated with mitochondria. It can interact with ion
channels and other receptors. Sig-1R is particularly concentrated
in certain regions of the central nervous system. It has been
implicated in various phenomena, including cardiovascular
function, schizophrenia, clinical depression, addiction to
methamphetamine or cocaine, cancer, amnesia, pain, depression,
Alzheimer’s disease, stroke, neuroprotection of the retina, and
HIV infection. Sig-1R is believed to be a pluripotent modulator
with multiple resulting functional manifestations in living
systems. Sig-1R mediates the signalling of a variety of drugs,
and it is suggested that it modulates cytokines. It is believed
that Sig-1R could be acting in the release of Ca ++ and in the
inhibition of voltage-gated K + channels. Sig-1R plays a role in
modulating cathepsin B levels in HIV-1 infected macrophages.
Likewise, it mediates the first steps of viral RNA replication;
The initial steps of HCV infection have been reported to be
regulated by Sig-1R. Presumably, Sig-1R could play a role in
the infectivity of SARS-CoV-2 [63-69].

Risks and doubts regarding SSRIs

SSRIs are one of the most important classes of drugs for treating
depression and other mental health problems. Antidepressant
use is rapidly increasing worldwide, and up to 8% to 10% of
adults in the United States take one or more antidepressants;
However controversy regarding the efficacy, acceptability,
and safety profile of antidepressant medications has gradually
increased. These medications are associated with a wide range
of safety problems. In people with COVID-19, their use can
be particularly challenging. Psychotropic medications can
interact with medical treatments for COVID-19, and some of
their adverse effects can worsen the course and outcome of the
underlying medical condition [70, 71].

One problem is its prescription without a recorded psychiatric
diagnosis, which has increased substantially over the past decade
[72].Inaddition, there are anumber ofrisks, dangers, and obstacles

to the use of antidepressants, and to the recognition, diagnosis,
and treatment of depression and anxiety disorders at the general
medical level. One of the particular risks is the development of
Torsades de Pointes, which are often due to additive risk factors
including a history of arrhythmia or heart conditions, electrolyte
abnormalities and drug interactions (DDI), and QT lengthening
that can be aggravated in the simultaneous administration
of hydroxychloroquine and azitromicina. The addition of
hydroxychloroquine to fluoxetine produces additive effects on
potassium channels (pharmacodynamic DDI); Fluoxetine, in
turn, is a potent CYP2D6 inhibitor. The use of SSRIs to prevent
or treat COVID-19 infections without considering DDIs or the
risk of arrhythmias is of concern [73].

Another practical problem is the difficulty of diagnosis, as
anxiety / depression is not a dichotomous health problem (yes
/ no), but rather moves on a continuum [74]. Furthermore,
using instruments to obtain a quantitative depression score is
not beneficial for GPs. [75]. Even more, psychiatric diagnosis
can disempower people rather than help them [76]. There is
insufficient understanding of the natural history of anxiety and
depression, with difficulty in discontinuing antidepressants, but
with an apparently chronic nature of depressive and anxiety
disorders [77,78]. The overmedicalization of mild symptoms
is also well documented, determined in part by determined by
the design and operation of the health system that results in
the medicalization of mild distress, while severe mental illness
remains untreated [79]).

Likewise, there are doubts about its usefulness; A meta-
analyzes of Food and Drug Administration trials suggest that
antidepressants are only marginally efficacious compared to
placebos and document profound publication bias that inflates
their apparent efficacy [80]. Evidence shows that only one in
nine people benefit from antidepressants - the remaining eight are
unnecessarily at risk of adverse drug effects. Mood disturbances
often reflect real life circumstances. Many depressive
presentations respond to judicious “watchful waiting.” Most
cases of depression, even severe or persistent, are successfully
treated with psychosocial interventions, which are preferred by
patients, beneficial for self-esteem and social functioning [81].

Finally, some preliminary and incomplete data suggests the lack
of utility in real practice of the use of psychotropic drugs in
COVID-19. In this sense, it has been reported that psychiatric
illness is associated with increased medical morbidity and higher
mortality in CIVID-19 [82]. Although psychiatric the treatments
have not been reported, so data are lacking, it can be assumed
that SSRIs are among the most used drugs, and thus, it seems to
suggest, by common sense, that their positive effect was little or
did not exist.

Conclusions

All drugs that facilitate serotonin transmission can also attenuate
the cytokine storm associated with COVID-19. Since SSRIs
are widely used (in their authorized indications; and within the
framework of difficulties, doubts, risks and barriers that exist
for general medicine), it is suggested that retrospective case-
control studies be carried out, where the response of different
endpoints in patients with COVID-19 exposed and not exposed
to SSRIs, be evaluated. These results could be the indication of
conducting clinical trials that confirm or reject the hypothesis of
its usefulness in the treatment of COVID-19. But, knowing all
the details around SSRIs and COVID-19, one could ask: Why not
use SSRIs in COVID-19, without previous clinical trials, based
on the inevitability of depression associated with the release
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cytokines? And in late cases of COVID-19 to prevent depression
symptoms associated with the release of cytokines? Why not
prescribe SSRIs at the beginning of the disease before the onset
of complications? But, watch out for “not see the forest for the
trees”! This expression is often used to highlight that you may
be unable to get a general understanding of a situation because
you are too preoccupied with details. SSRIs as other drugs
postulated as potential prophylactic and treatment interventions
for COVID-19, based on pharmacological hypotheses and
laboratory studies, should not be used in patients with COVID-19
until there are clinical trials that support that use and such drugs
have proper authorization. And its use in depression / anxiety
associated with COVID-19, has even greater risks and problems,
than its use in non-COVID-19 patients with anxiety / depression.
It is needed to waiting for evaluations and sees the long-term
perspective before making the suggestion for its use.
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