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Abstract

It is proposed to take advantage of the “natural experiments” in the prescription of drugs that have been reported as
potentially useful for the treatment of COVID-19. Many of these are used in their licensed indications for a wide variety
of health problems. Thus, the exposure to these drugs and the results of the disease (duration of symptoms, severity,
hospitalization, viral load, etc.) could be studied. Therefore, patients treated with: 1) Azithromycin and doxycline (for
various infections); 2) Alphal antagonists (for hypertension or benign prostatic hypertrophy); 3) Tocilizumab (in the
treatment of various types of arthritis; 4) Statins (for dyslipidemia); 5) Selective serotonin reuptake inhibitors (fluoxetine,
citalopram, sertraline, paroxetine, fluvoxamine, etc.) for depression/anxiety; 6) Antipsychotics; 7) Progesterone; 8)
Vitamin D or calcifediol (250HD); 9) Vitamin C; 10) Colchicine (for rheumatological and cardiac conditions); 11) ACE
inhibitors (ACE-1) and AT1-A; 12) Ivermectin (as treatment and control of various tropical diseases; 13) Beta-blockers such
as propranolol, nebivolol, carvedilol, atenolol, etc. (for heart problems and high blood pressure); and 14) Antihistamines
such as clemastine and cloperastine (for coughs of various causes), they could be tested immediately. These researches
could have a retrospective character (of computerized medical records at the level of general medicine), to find patterns,
trends and associations both in small and selected samples, as well as in large data sets.
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Introduction set of the disease or at the community level at the general
medicine (GM) level. Therefore, it would be a good question
to ask about outpatient treatment of mild-moderate disease.
This is where research and publications are lacking. All there
is “anecdotal” evidence; this line of investigation has been
overlooked. It should be borne in mind that all severe and
critical COVID-19 patients were previously mild or moderate
COVID-19 patients or uninfected citizens.

Therapeutic options and vaccines for coronavirus disease
2019 are desperately needed to respond to severe acute
respiratory syndrome coronavirus 2 (COVID-19) pandemic.
However, there can be a long way to go to find an effective
vaccine. Meanwhile, tools are needed to keep people alive,
improve symptoms, and reduce the duration and severity of
illness. It is in this context where it would be very useful to

find an antiviral drug that acts early, so that transmission can Therefore, itis a good strategy to focus on early treatment
be reduced and contribute to the control of outbreaks [1]. research at the general practice level. Attention has been
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duces the risk of death by up to 62% in critically ill patients; Accepted: November 07, 2020
so, viral infection develops less quickly and patients in severe
state recover an average of four days earlier than usual [2,3].
And, dexamethasone, it reduced death rates by about a third
among seriously ill hospitalized COVID-19 patients [4].

Published online: November 09, 2020

Citation: Turabian JL (2020) Natural Experiments that Allow to
Study Potential Drugs in Coronavirus Disease 2019 (COVID-19)
from the General Practice Level. Arch Fam Med Gen Pract
But, none of these interventions is applicable at the on- 5(1):123-129

Copyright: © 2020 Turabian JL. This is an open-access article distributed under the terms of a
the Creative Commons Attribution License, which permits unrestricted use, distribution, and _': SCHOLARS.DIRECT
reproduction in any medium, provided the original author and source are credited.

Open Access | Page 123 |


http://crossmark.crossref.org/dialog/?doi=10.36959/577/493&domain=pdf

Citation: Turabian JL (2020) Natural Experiments that Allow to Study Potential Drugs in Coronavirus Disease 2019 (COVID-19) from the

General Practice Level. Arch Fam Med Gen Pract 5(1):123-129

given to vaccines and inpatient therapeutics. But if you're
spending $20 billion on potential vaccines and billions more
on diagnostics, we must allocate resources commensurate to
drugs that could actually work, when given early, to prevent
serious illness and death. Early treatment, if successful, would
allow us to avoid the serious complications seen in COVID-19.
So, these treatments given early could improve outcomes
and prevent catastrophic complications in patients with COV-
ID-19. But also, early treatment with an existing drug would
be the fastest, most clinical, and most cost-effective way to
mitigate the impact of COVID-19. That means reducing hospi-
talizations, which can reduce mortality, but it can also mean
reducing viral load and that can have a profound impact on
transmission within communities [1].

A number of drugs have been reported to be promising
compounds for clinical trials against COVID-19: Some Medi-
cations can fight COVID-19 while others promote infectivity.
These include: Camostat, a transmembrane serine protease
inhibitor (TMPRSS2) licensed for use in Japan to treat pancre-
atitis and esophagitis, combined with the antiandrogen bical-
utamide, zotatifine and ternatine-4/plitidepsin), niclosamide,
doxazosin, favipiravir, leronlimab, interferon beta, interferon
lambda, and other monoclonal antibodies [1,5,6].

On the other hand, a number of drugs modulate pro-
teins within the cell known as Sig-1R and Sigma2, promising
for clinical trials against COVID-19, including fluvoxamine, a
commonly prescribed drug for depression, and which is a reg-
ulator of serotonin, but also activates the sigma-1 receptor,
progesterone, PB28, PD-144418, hydroxychloroquine, the
antipsychotic drugs haloperidol and cloperazine, siramesin,
an antidepressant and anxiolytic drug, and the antihistamines
clemastine and cloperastine [5,6].

Existing drugs could play a role in mitigating COVID-19
or slowing its transmission. The two promising categories of
drugs focused on COVID-19 viral infection and immunopa-
thology are classic antiviral (or repurposed drugs with anti-
viral activity) and immunomodulators. Drug repurposing is
a particularly interesting and fast path within the reach of
clinical drugs. Drug manufacturers do not test their drugs for
all the diseases for which they might be effective. So, drug
repurposing can work. The advantage of a repurposed drug
is that research on its effect is much faster and easier. These
data would help prioritize the drugs to be tested in larger con-
firmatory studies [1].

It must be taken into account that the strategies to de-
velop a new therapy will require a lot of time and very ex-
tensive resources. Therefore, drug reuse has become an ideal
strategy towards a smart, versatile and rapid way of possible
COVID-19 treatments [7,8]. Thus, drugs whose operation has
already been tested in people -even against other viruses or
in other indications- are the ones that are most likely to be
used in the short term [2].

Although it is somewhat clear that these circumstances
may shed light on the effects of drugs on COVID-19, to date
studies are not generalizing, and even less from general med-
icine. In this scenario, this article aims, to reflect and system-
atize on the suggestion of taking advantage of the “natural

experiments” that exist, of the use of potential drugs for the
treatment of COVID-19, already existing and prescribed in
its authorized indications, in patients with other diseases in
addition to COVID-19, or for symptoms present in COVID-19,
administered early and at the level of general or out-of-hos-
pital medicine, to assess its usefulness in the results such as
reduction of the duration of symptoms, reduction in severity,
catastrophic complications, hospitalizations, mortality, viral
load, among other endpoints, as well as assessing their im-
pact on transmission within communities.

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 on COV-
ID-19 treatment. The comments in this article should be con-
sidered as a personal point of view, based on the author's
experience and the review cited above.

Discussion

The investigation of therapies against COVID-19 accumu-
lates failures. The only two acceptable drugs so far remdesivir
and dexamethasone. However, other options are possible.
Using artificial intelligence and other methods, all known
drugs have been mapped against all the possible mechanisms
in which the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) operates to cause complications [1,5,6,9]. In
this way, an extensive list of existing drugs has been reported
that could have a potentially useful role for the treatment of
COVID-19. Some of them have already been studied in some
depth and many others are being studied or clinical trials are
being designed.

It is true that, so far, the impact of drug treatments in the
COVID-19 pandemic remains limited [10]. It can be said as of
this writing that the only pharmacological interventions with
proven benefit in this early stage of the pandemic include the
use of immunomodulatory therapies in patients with severe
respiratory problems (ventilated or oxygen dependent): rem-
desivir and dexamethasone [11,12]. And, on the other hand,
the uses of these drugs refer to hospitalized and seriously ill
patients [2-4]. In addition, other drugs or treatments initial-
ly used, in which great hopes were placed, have failed, such
as hydroxychloroquine [13-16], or the convalescent plasma
therapy [17,18].

Potentially useful drugs for COVID-19 that are
routinely prescribed as authorized treatment for
certain diseases or symptoms

There are drugs, potentially useful for COVID-19, which
are prescribed regularly in some places and in a more or less
intense way, as authorized treatment of certain diseases or
symptoms. In this way, inadvertently "natural experiments"
are being carried out, which go unnoticed, in places where
these drugs are used in their authorized indications during
COVID-19 outbreaks. These "natural experiments" would
allow, through common sense, clinical observation and the
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Table 1: Potentially useful drugs for the early treatment of COVID-19 in general medicine and which are being prescribed in their authorized

indications during the outbreak of COVID-19

Potentially useful
drugs for COVID-19

llinesses or symptoms for
which drugs potentially
useful for COVID-19 are
currently prescribed

Azithromycin Various bacterial infections | 5-10%

Alphal antagonists | Arterial hypertension,

benign prostatic

Estimate of prevalence of
diseases in general medicine
office for which drugs
potentially useful for COVID-19 medicine office with a list
are being prescribed

20% (hypertension)

80% of those over 50 years

Ease of conducting
retrospective studies
of drug exposure and
COVID-19 results in
general medicine

Estimated number of
patients with health
problems in a general

of 2,000 patients

100 Relatively frequent use.
Relatively wide sample

400 (hypertension) Frequent use. Large

I
80 (benign prostatic sampie

h troph
ypertrophy (benign prostatic hypertrophy) | hypertrophy)
Tocilizumab Various types of arthritis 0.5% rheumatoid arthritis 10 Infrequent use. Small
sample
Statins Dyslipidemia 30-50% 800 Very frequent use. Very
large sample
Selective serotonin | Depression / anxiety 5-20% 200 Very frequent use. Large
reuptake inhibitors sample
Antipsychotic Psychosis 1% 20 Infrequent use. Small
sample
Progesterone Different obstetric 20% of women 200 Infrequent use. Small
gynecological conditions sample
Vitamin D or Risk factor for various 50% 1000 Relatively frequent use.
calcifediol (250HD) chronic diseases Moderately large sample
Vitamin C Malnutrition 12% in elderly, indigent, 10 Very infrequent use. Very
alcoholic and malnourished small sample
Colchicine Rheumatological and 5-7% of patients with 100 Infrequent use. Small

cardiac conditions hyperuricemia

ACE inhibitors
and AT1 receptor
antagonists

Hypertension, heart failure

Several tropical diseases -

Up to 20%

Ilvermectine

Beta-blockers Heart problems and high

blood pressure

Allergies, cough of various
causes

Antihistamines

performance of retrospective cases-control studies, provide
valuable information before deciding to conduct clinical tri-
als [19,20]. These potentially useful drugs in the treatment of
COVID-19 are showed in Table 1. These would be:

1. The antibiotics azithromycin (AZM) -a macrolide antibi-
otic-, and doxyclyne -an antibiotic from the group of tetracy-
clines [21]. AZM is an antibiotic that tends to be empirically
prescribed in COVID-19. It has been the subject of some ex-
perimental treatments for coronavirus patients [22] (as well
as for severe respiratory syncytial virus infection in young
children as it could reduce hospital stay and endotracheal
markers for viral replication) [23]. AZM is a classic antibiotic
in the treatment of respiratory infections of bacterial origin.
But its use in COVID-19 is being analyzed due to the high risk
of associated bacterial infections and the anti-inflammatory
effect of this antibiotic. AZM kills senescent cells; in addition,
normal healthy cells thrive in the presence of AZM. The new
interpretation is that the antibiotic is likely to kill "inflamma-
tory" fibroblasts, which could be useful as a preventive treat-

20 hypertension; 10% of heart
failure in those over 70 years

20% allergies; 9% to 33% cough 400 allergies; 200 cough

sample

Frequent use. Large
sample

400 (hypertension);

10 heart failure

- Use in tropical areas only

200 Relatively frequent use.
Relatively large sample

Frequent use. Large
sample

ment for older people, as well as a treatment for people who
already have the virus [24,25].

On the other hand, since AZM (and doxycycline) are com-
monly used antibiotics that inhibit viral replication because of
functionally inhibits the synthesis of cellular proteins, could
be useful for the treatment and prevention of COVID-19. In
addition, AZM is an immune modulator that has been report-
ed to provide clinical benefit in inflammatory airway diseases
[23,26].

2. Several alphal antagonists such as prazosin [27,28] and
doxazosin, used as a treatment for arterial hypertension (and
doxazosin also for benign prostatic hypertrophy) prevent
death from cytokine storm in animal models [29,30].

3. Ribavirin, that has antiviral activity against COVID-19 in
vitro and improved the strategies developed during the prior
SARS and MERS outbreaks [31].

4. Tocilizumab, which is a recombinant humanized mono-
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clonal antibody that acts as an interleukin 6 receptor inhibitor
and is approved to treat various types of arthritis. Tocilizumab
is being tested in patients with severe COVID-19 and elevated
interleukin-6 because interleukin-6 appears to be involved in
the cytokine storms [32-34].

5. Interferon a and B. Its use is highly controversial. Both
substances are associated with serious side effects. Although
its administration in the early stages of the disease is associ-
ated with the expected positive effect, a late administration
can intensify the cytokine storm, causing inflammation and,
consequently, worsening the patient's condition [35].

6. Statins have common effects including regulation of cy-
tokine storm and inflammation and inhibition of autophagy
flow. Statins are lipid-lowering drugs with pleiotropic effects.
They have shown benefits in the management of inflamma-
tory and autoimmune diseases such as systemic lupus er-
ythematosus, rheumatoid arthritis, and multiple sclerosis.
Furthermore, due to their immunomodulatory properties,
they have been used in the treatment of various infectious
diseases such as community-acquired pneumonia and influ-
enza [35-37].

7. Fluvoxamine, an antidepressant that can prevent over-
reactions of the immune system (cytokine storms) [38]. In
fact, all drugs that facilitate serotonin transmission can also
attenuate the cytokine storm associated with COVID-19
(fluoxetine, citalopram, sertraline, paroxetine, fluvoxamine,
etc.) [28].

8. The antipsychotic drugs haloperidol and chlorprom-
azine (CPZ). The latter is a phenothiazine derivative widely
used in clinical routine in the treatment of acute and chronic
psychoses. In addition to its antipsychotic effects, several in
vitro studies have also demonstrated antiviral activity of CPZ
through inhibition of clathrin-mediated endocytosis [39].

9. The hormone progesterone. The risk of severe COV-
ID-19 outcomes is consistently lower in women than men
worldwide, suggesting that female biological sex is critical for
protection. Sex hormones play an important role in the im-
mune response, with estrogen seen as an immune booster
(progesterone has anti-inflammatory properties) and testos-
terone as an immunosuppressant. Furthermore, an impor-
tant protease involved in viral entry, TMPRSS2, is regulated
by progesterone [40,41].

10. Vitamin D. Vitamin D receptor activation act on many
cellular and biochemical mechanisms responsible for Acute
Respiratory Distress Syndrome. Vitamin D supplementation,
either as vitamin D or calcifediol (250HD), is being tested in
several randomized controlled trial as to demonstrate its po-
tential effects on the course of COVID-19 [42,43].

11. Vitamin C. High-dose intravenous vitamin C (ascorbic
acid) is an antioxidant and reducing agent. It has been investi-
gated in the treatment of sepsis because of its enhancement
of the immune response. In the intensive care setting, vitamin
C administration has been correlated with preventing pro-
gressive organ dysfunction and reducing mortality in sepsis
and acute respiratory distress syndrome and is being investi-
gated in critically ill patients with COVID-19 [44,45].

12. Colchicine is a plant-derived alkaloid with anti-inflam-
matory properties that is used for a variety of rheumatolog-
ical and cardiac conditions. It is hypothesized that colchicine
could treat COVID-19 through targeting the overactive inter-
leukin-6 pathway [44,46,47].

13. Angiotensin-converting enzyme (ACE) inhibitors are
the basis for the treatment of heart failure with impaired
left ventricular systolic function (ejection fraction < 40%) of
classes II-1V according to the New York Heart Association. An
alternative to ACE inhibitors, mainly used in the case of side
effects associated with inhibition of bradykinin degradation,
including persistent dry cough, are angiotensin Il type 1 (AT1)
receptor antagonists. Both groups belong to the most basic
drugs used in the treatment of hypertension, which makes
them two of the most commonly used medications in the
world, especially in the elderly population. It has been hy-
pothesized that binding of the virus to Angiotensin-convert-
ing enzyme 2 during the development of pneumonia disrupts
homeostasis by violating the Renin-Angiotensin-Aldosterone
system, further aggravating the patient's condition. There-
fore, when used in patients who develop fully COVID-19, ACE
inhibitors and AT1 receptor antagonists can reduce symp-
toms and even reduce mortality [35,48].

14. Ivermectine. It is a broad spectrum antiparasitic drug
used for the treatment and control of several neglected tropi-
cal diseases. It inhibits the in vitro replication of some positive
single-stranded RNA viruses, such as dengue virus, Zika virus,
yellow fever virus, and others. Ivermectin has been reported
to be a potent inhibitor of the in vitro replication of SARS-
CoV-2 [35,49,50].

15. Various beta-blockers like propranolol, nebivolol,
carvedilol, atenolol, etc. It has been suggested that the cy-
tokine storm can be counteracted by a variety of clinically
used drugs that reduce norepinephrine transmission (but
may not act through direct effects on viral replication or viral
entry into cells) [28].

16. Fenofibrate which has a mode of action that reduces
lipid accumulation in lung tissue and could improve COVID-19
outcome [51].

17. The antifibrinolytic agent aprotinin. In several studies
it was shown that Aprotinin efficiently inhibits SARS-CoV-2
replication in vitro. Aprotinin is a nonspecific inhibitor of
protease, especially trypsin, chymotrypsin, plasmin, and
kallikrein, and has been in clinical use for many years. Apro-
tinin inhibits the release of pro-inflammatory cytokines and
participates in the process of glycoprotein homeostasis. Ex-
perimental data support that the use of aprotinin to inhibit
matrix metalloproteinases and the quinine-kallikrein system
may be a potential new approach for the treatment of acute
lung injury/Acute Respiratory Distress Syndrome [52].

18. And the antihistamines clemastine and cloperastine.
Cloperastine is a widely used drug in the treatment of acute
and chronic cough [53]. Cloperastine acts on the Sigma-1 re-
ceptor, an endoplasmic reticulum protein that mediate the
signalling of a variety of drugs, and it is suggested that they
modulate cytokines [54].
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Routine use of potentially useful drugs in the
treatment of COVID-19

The drugs described above are widely used in their li-
censed indications in many places. In this way, hundreds of
“natural experiments” are being produced that could be used
to assess, mainly retrospectively, the relationship of these ex-
isting drugs applied early in the course of the disease, with
results of COVID-19, such as duration of symptoms, severity
of the disease, hospitalization, viral load, etc., at the level of
general medicine or out-of-hospital.

It would not be a question of prescribing these drugs in an
unapproved indication (COVID-19) to prove their efficacy, but
rather to retrospectively evaluate those cases of COVID-19
that were exposed to these drugs, used in their approved in-
dications, such as hypertension, depression, dyslipidemia or
cough, etc.

Thus, in many places 4 facts converge that imply the exist-
ence of these "natural experiments" on the effect of poten-
tially useful drugs for COVID-19:

1. The fact that these drugs are frequently prescribed and
used in their authorized indications.

2. The fact that many of these places have presented or are
presenting high rates of infection and mortality by COV-
ID-19.

3. That at the level of general medicine, there are computer-
ized records of the medical records of the patients, where
the prescribed drugs, presence of COVID-19, and results
or different endpoints (such as duration of symptoms,
hospitalization, severity, medical complications, viral load,
death, etc)., and all these data can be extracted.

4. That the frequency or prevalence of the diseases for
which these drugs are prescribed is, on many occasions,
high. So, according to prevalence data normally accepted
there is 20% of hypertensive patients, between 5-20% of
cases of depression, between 5-7% of patients with hy-
peruricemia, between 30-50% of dyslipidemia, etc. [55]
(Table 1). These figures make it possible to obtain samples
of adequate size to test results of previous drug exposure,
even at the level of one medical office.

The coincidence of these 4 facts means an opportunity for
common sense and clinical observation, offered by these nat-
ural experiments. This could be done easily, and with better
epidemiological results, using computerized medical records
and big data analysis techniques. These analyses of large data
sets will find patterns, trends and associations [56].

Thus, patients, treated with AZM, doxyclyne (for various
infections), with alphal antagonists (for example for arterial
hypertension or benign prostatic hypertrophy), with tocili-
zumab (in the treatment of various types of arthritis, with
statins (for dyslipidaemia), with selective serotonin reuptake
inhibitors (fluoxetine, citalopram, sertraline, paroxetine, flu-
voxamine, etc.) for depression/anxiety, with antipsychotics,
with progesterone, with vitamin D or calcifediol (250HD),
with Vitamin C, with colchicine (for rheumatological and car-

diac conditions), with ACE inhibitors (ACE-l) and AT1-A, with
ivermectine (as treatment and control of various tropical
diseases), with beta-blockers such as propranolol, nebivolol,
carvedilol, atenolol, etc. (for heart problems and hyperten-
sion arterial), and with antihistamines such as clemastine and
cloperastine (for cough of different causes), can be immedi-
ately examined through a retrospective epidemiological in-
vestigation of the medical records [28] (Table 1).

The study hypothesis presented here is that patients
with these treatments for various approved indications (dis-
eases or symptoms) (such as hypertension, benign prostatic
hypertrophy, heart failure, dyslipidaemia, psychiatric, aller-
gies, coughs, rheumatological diseases, etc.) could have been
protected from severe forms of COVID-19, or they could im-
proved various endpoints of COVID-19 management, through
exposure to these drugs [39].

Despite these arguments, randomized clinical trials -and
there are more than 1000 clinical trials that analyze a varie-
ty of pharmacological treatments [4] continue to be the best
method available to understand the causal relationship be-
tween an intervention and subsequent evolution at popula-
tion level for most diseases. But, in the absence of data from
randomized clinical trials, researchers are obliged to rely on
common sense supplemented by personal clinical experience
and the retrospective studies [19].

Conclusions

It is proposed to use, immediately, at the level of general
medicine, especially from computerized medical records, and
large databases, the fact that there are thousands of "natu-
ral experiments" of exposure to drugs potentially useful for
treatment in early stages of COVID-19, which are being pre-
scribed for their authorized indications. These studies would
allow epidemiological assessment of its effects on various
COVID-19 endpoints. Also, the results could guide which
drugs should be evaluated in clinical trials.
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