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Abstract

There are currently no specific drugs for COVID-19. However, several drugs approved for other situations, as well
as several investigative agents, are being studied for the treatment of COVID-19 in several hundred clinical trials
worldwide. In anticipation of the results of clinical trials, different medical actors around the world have used drugs
empirically and with unknown safety profiles. It should be noted that emerging data demonstrated that cardio-
vascular comorbidities are very common in patients with COVID-19 and that these patients are at increased risk
of death. To trace a path of light through the cloudiness that we live on COVID 19, we conducted a bibliographic
search, aiming, mostly, to present concise, relevant and scientific information. The main groups of drugs and their
adverse effects and drug interactions were raised. Specific concerns in patients with COVID-19 include underlying
structural heart disease, cardiac injury, kidney and liver dysfunction, limited resources for cardiac monitoring and
drug interaction. Clear administration protocols must be in place in all hospitals and clinics that use drugs for the
treatment of COVID-19, to assist in research and analysis of possible drugs capable of inhibiting the virus without
consequent complications.
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INTRODUCTION symptoms were coughing (86%), fever or chills (85%),
shortness of breath (80%), diarrhea (27%) and nausea

(24%). Other reported symptoms included, but were
not limited to, sputum production, headache, dizziness,
rhinorrhea, anosmia, dysgeusia, sore throat, abdominal
pain, anorexia and vomiting?.
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2019-nCoV belongs to Betacoronavirus, which also
contains SARS-CoV and the Middle East Respirato-
ry Syndrome CoV (MERS-CoV) virus. Various drugs
have been used in patients, although the effectiveness
of some drugs remains controversial'. It is known that
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least a few months ahead. Awaiting the results of cli-
nical trials, suppliers around the world are using drugs
empirically and with unknown safety profiles. It should
be noted that emerging data demonstrated that cardi-
ovascular comorbidities are very common in patients
with COVID-19 and that these patients are at increa-
sed risk of death®.

To trace a path of light through the cloudiness that
we live over COVID-19, we conducted a bibliographic
search in PubMed, aiming, mostly, to present concise,
relevant and scientific information. For this purpose,
we performed a prior descriptor check on the Mesh
platform, so that the research had a unique language
and guaranteed reproducibility: SARS virus, drugs,
antiviral agents. 474 articles were found initially and,
except of works of explicit nature of bibliographic re-
view, we obtained 217 articles. Consequently, we have
restricted to works published in the last 10 years inclu-
ding Homo sapiens, resulting in 11 articles.

RESULTS AND DISCUSSION

Studies have shown that pharmaceutical products that
inhibited coronavirus included neurotransmitter in-
hibitors, estrogen receptor antagonists, kinase signa-
ling inhibitors, lipid or sterol metabolism inhibitors,
protein processing inhibitors and DNA synthesis /
repair inhibitors. Regarding antiparasitic or antibac-
terials, the function was not linked to coronavirus or
viruses in general, but they did have antiviral activity
against SARS-CoV and MERS-CoV. Interestingly,
classes of drugs that appear to inhibit only SARS-
CoV or MERS-CoV, but not both, have been disco-
vered. Although only a small number of SARS-CoV
inhibitors have been identified, they are mainly anti-
inflammatory drugs, which interfere with the cellular
signal associated with the immune response to virus
infection. MERS-CoV was specifically blocked by ion
transport inhibitors, cytoskeleton (specifically tubulin)
and by apoptosis’.

In studies, tyrosine kinase inhibitors showed high
antiviral potential5. Imatinib mesylate and dasatinib
inhibited MERS-CoV and SARS-CoV, while nilo-
tinib inhibited only SARS-CoV. However, a clinical
trial study showed that its antiviral action would be
dose-dependent. When administered at the time of
infection, there was a significant result of inhibition of
viral production. However, when administered post-in-
fection, there was no inhibition even though there is a
certain action under SARS-VOC replication®. In cyto-

toxic analysis, imatinib mesylate and dasatinib inhibi-
ted low toxicity SARS-CoV and MERS-CoV>. Thus,
SARS-CoV is more sensitive to both inhibitors, since
imatinib mesylate and dasatinib are known inhibitors
of the homologous 1 route of Abelson murine leuke-
mia (ABL1) viral oncogene 1. The ABL1 pathway is a
signaling pathway involved in cell differentiation, cell
adhesion and response to cell stress. However, overacti-
vation of the ABL1 pathway can lead to chronic mye-
loid leukemia. Imatinib mesylate and dasatinib have
been developed and approved as inhibitors of this route
for the treatment of human cancers, including chronic
myeloid leukemia. These data suggest that the ABL1
pathway may be important for the replication of many
different virus families and, therefore, inhibitors of this
pathway have the potential to be broad-spectrum anti-
virals. Imatinib mesylate and dasatinib inhibit SARS-
CoV and MERS-CoV with micromolar EC50s and
low toxicity. SARS-CoV appears to be more sensitive
to the two ABL1 inhibitors’.

HCV AND HIV INHIBITORS
IN SARS TEST

The drugs examined include HIV protease inhibitors
used primarily in combination with other antiviral
drugs to treat adults and children. Also, other antivi-
ral drugs have shown activity against HCV and good
oral bioavailability. In protein analysis of the virus, the
drug-receptor fit showed that 5 of the 13 protease in-
hibitors, which are reported to have a high score in
thermodynamic terms of protein-drug complex, could
be selected in the hall of new SARS-specific antiviral
drugs. Promising results have also been seen for CoV-2
protease inhibitors. The SARS-CoV-2 spike protein (or
protein S) is present in the envelope as a homotrimer,
as in the case of other enveloped viruses. Inhibitors are
typically designed to interact with the top of the pro-
tein, interfering with the host membrane's binding to
the protein's fusogenic activity. Fit of three different
inhibitors was performed on the protein spike’. Sime-
previnir, on the other hand, showed surprising results
because a similarity between the main HCV protea-
se and the SARS-CoV-2 counterpart was identified.
However, the two proteases share a topology very si-
milar to the activation site. It is also important to note
that Enfuvirtide presented an objection in the position
of fitting the Spike protein, making the connection and
transition difficult’. The pharmacodynamics of HIV
protease inhibitors raises concerns about the adequacy
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of drug levels to inhibit SARS-CoV-2 protease can
be achieved with oral dosing. Besides, lopinavir / rito-
navir was evaluated in a small randomized controlled
study in patients with COVID-19 with results that did
not show efficacy. In a clinical trial that randomized
199 patients with lopinavir 400 mg / ritonavir 100 mg
orally twice daily for 14 days or according to the stan-
dard of care (SOC), patients randomized to lopinavir
/ ritonavir did not have less time in regarding clinical
improvement. There was a lower, but not statistically
significant, mortality rate for the lopinavir / ritonavir
group (19.2%) than in the SOC group (25.0%) and
shorter ICU stay for patients in the lopinavir / ritona-
vir group than in the SOC group (6 days vs. 11 days;
difference = -5 days; 95% CI, -9 to 0)’.

REMDESIVIR

The clinical isolate of COVID-19 in vitro was used to
evaluate antivirals. Remdesivir had a positive and ex-
pected response in the post-viral entry stage, consistent
with its antiviral effectiveness against Ebola. Because
these compounds were used in human patients with a
safety history and are effective against various diseases,
the study suggests that they be evaluated in human pa-
tients suffering from the new coronavirus disease’. In a
randomized study, Remdesivir was used in an infected
group. In these, serum creatinine and aminotransfera-
se values were higher in the ZMapp and Remdesivir
groups than in the MAb114 and REGN-EB3 groups;
patients in the latter groups had better results, despite
similar durations in the course of the disease®.

CHLOROQUINE AND
HYDROXYCHLOROQUINE

Chloroquine is widely distributed throughout the body,
including the lung, after oral administration. In addi-
tion to its antiviral activity, chloroquine has an immu-
nomodulatory activity that can synergistically increa-
se its antiviral effect iz vivo'. Based on the results of
physiological-based pharmacokinetic models (PBPK),
the study found that cells in vifro showed that both
chloroquine and hydroxychloroquine have good an-
tiviral activity and decrease viral replication in a con-
centration-dependent manner’. Hydroxychloroquine
exhibited a superior in vitro antiviral effect compared
to chloroquine when the drug was added before the
viral challenge. It was also observed that, with longer
incubation times, the EC50 values for chloroquine and
hydroxychloroquine tended to decrease. The inhibitory

effect of chloroquine was weak: this observation was
carried out using EC50 values of hydroxychloroqui-
ne always lower than the EC50 values of chloroquine,
indicating that hydroxychloroquine has a more potent
antiviral activity’. In addition, the association of the
two drugs was also evaluated, but without good results.
Research has highlighted that they recognize the com-
bination of the two drugs, and that it confers a poten-
tial risk of prolonging the QTc interval and requires

daily monitoring of electrocardiogram patients'.

DEXAMETHASONE

Favorable modulation of the immune response is con-
sidered one of the possible mechanisms by which cor-
ticosteroids can be beneficial in the treatment of severe
infections by respiratory coronavirus, including CO-
VID-19, SARS and MERS. Common cases to severe
cases of these infections are the presence of hypercyto-
kinaemia and the development of acute lung injury or
acute respiratory distress syndrome (ARDS)M. Patho-
logically, diffuse alveolar damage is found in patients
who die from these infections. An increasing volume
of clinical trial data from patients with severe commu-
nity-acquired pneumonia, ARDS and septic shock
suggest benefits of low to moderate dose of corticoste-
roids about mortality and length of stay'’.

FLAVONOIDS

Flavonoids are an important type of natural products.
In particular, they belong to a type of secondary plant
metabolites with a polyphenolic structure widely found
in fruits and vegetables. Interestingly, some flavonoids
also have antiviral activity'. In a study conducted with
a flavonoid library, specifically a flavonol (herbacetin)
and two flavones (rhoifolin and pectolinarin), they
have been reported to inhibit the proteolytic activity
of SARS-CoV 3CLpro™. Widely distributed in the
plant kingdom and the most abundant in the world of
the flavonoid family, quercetin was shown to be more
effective in another study presenting selective inhibiti-
on of the activity against SCV NTPase / helicase. On
the other hand, due to the cytotoxicity associated with
the test compounds, only five derivatives of quercetin
showed selective antiviral activity in HCV replication
cells®. This impasse was also observed by another study,
highlighting the mutational fusion in the presence of
the antiviral inhibitors flavonoids, flavipiravir and ose-
Itamivir®. The test result indicates important conclusi-
ons: flavonoids initially have a wide range of binding
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affinity to SARS-CoV 3CLpro due to their hydropho-
bic aromatic rings and hydrophilic hydroxyl groups;
second, the presence of groups of carbohydrates seve-
rely influences the affinity and mode of binding of the
chromen-4-one fraction. Based on the result, the stra-
tegy for dealing with SARS targeting the SARS-CoV
3CLpro can be designed recently. An additional study
is underway to make derivatives that lead to better in-
hibitory compounds based on this study?.

ADVERSE EVENTS

Imatinibe

Imatinib has relatively low cardiotoxicity, while second
and third generation TKIs (dasatinib, nilotinib, bosu-
tinib and ponatinib) have been reported to have mul-
tiple vascular adverse effects, including vascular occlu-
sive events, peripheral arterial occlusive disease, QT
prolongation and hypertension pulmonary. In murine
models fed with tyrosine, it was found that the accu-
mulation of tyrosine in the vascular wall correlates with
insulin-induced endothelial relaxation, interfering with
the production of nitric oxide. Patients with chronic
kidney disease and type 2 diabetes have an increased
tyrosine load, which can contribute to the develop-
ment of vascular complications. Patients at high risk
for cardiovascular complications and profound MRI
may benefit from a TKI dose reduction or suspension
program. However, CML cases without comorbidities
did not have significant changes®.

Remdesivir

Remdesivir is not FDA approved, but is available
through an emergency use authorization for the treat-
ment of hospitalized adults and children with CO-
VID-19 and is currently being investigated in clinical
trials. In a randomized, placebo-controlled study, it
was found that the 28-day mortality rate was similar
in both branches of the study. There was no difference
between groups in SARS-CoV-2 viral load at baseline
and the rate of decline over time was similar betwe-
en the two groups. The number of participants who
had adverse events was similar in both groups (66%
and 64% of participants in the remdesivir and placebo
groups, respectively). More participants in the remde-
sivir group than the placebo node discontinued therapy
due to adverse events (12% vs. 5% of participants in the
remdesivir and placebo groups, respectively). However,
the study ended early. As a result, the sample size did
not have enough power to detect differences in clinical

results. In addition, it is known that this drug can cause
gastrointestinal symptoms (e.g., nausea, vomiting), ele-
vated levels of transaminase, and elevated prothrombin
time (without changing the international normalized
ratio). Concentration can be affected by strong CYP
inducers, but the interaction is not expected to be cli-
nically significant®.

Chloroquine and Hydroxychloroquine

Concerns about cardiovascular toxicity are associ-
ated, particularly because of its known relationship
with cardio electric instability, characterized by pro-
longation of the QT interval (the time required for
ventricular depolarization and repolarization). Un-
der specific conditions, after depolarization, they can
trigger ventricular arrhythmias. This propensity to the
occurrence of arrhythmia is more frequently observed
in individuals with structural cardiovascular diseases.
There is great concern in the use of these drugs beca-
use heart disease and cardiac injury have been repor-
ted with high frequency during COVID-19*. Reports
have documented severe dysrhythmias in patients with
COVID-19 treated with chloroquine or hydroxychlo-
roquine, often in combination with azithromycin and
other drugs that prolong the QTc interval. Given the
risk of dysrhythmias, FDA warns against the use of
chloroquine or hydroxychloroquine in the treatment of
COVID- 19 out of a hospital or clinical trial2. In a
preliminary safety outcome of a randomized, double-
blind, phase IIb clinical study (CloroCovid-19 Study),
to evaluated the safety and efficacy of two different do-
sages of QC as adjunctive therapy for patients hospita-
lized with SARS- CoV-2, the CQ_arm showed QTc>
500 ms (25%) and a tendency to higher lethality (17%)
than the lowest dose in the first 81 recruited patients.
Preliminary findings suggest that the highest dose of
QC (10-day regimen) should not be recommended for
the treatment of COVID-19 because of its potential
safety risks. As a result, the researchers prematurely
stopped recruiting patients for this follow-up®.

HIV protease inhibitors

The duration of hospital admissions and the time to
release viral RNA from samples from the respirato-
ry tract did not differ between the lopinavir/ritonavir
and SOC arms. Nausea, vomiting and diarrhea were
all more frequent in the lopinavir/ritonavir group. The
study was not blind, which may have affected assess-
ments of clinical improvement. The study was insuffi-
cient to show small effects?.
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Flavonoids

Exposure to increased levels of flavonoids, either throu-
gh diet or supplementation, can potentially overload
the body, leading to the formation of reactive oxygen
species and, ultimately, DNA damage. In addition, the-
se effects can be increased in fetal development, where
there is rapid cell growth, which can increase sensitivity
to phytochemical exposure. Little is known about the
toxicology of excessive flavonoid intake, while the be-
neficial attributes are overemphasized's.

Dexametasone

In trials with low to moderate doses of corticosteroids,
the main adverse effect has been hyperglycemia’. A
systematic review of trials with corticosteroids (mai-
nly at low doses) taking into account the occurrence
of severe sepsis and septic shock, did not identify an
increased risk of gastroduodenal bleeding, superinfec-
tion or neuromuscular weakness; an association with an
increased risk of hyperglycemia and hypernatremia was
noted. Dexamethasone has minimal mineralocorticoid
activity and practically does not affect the sodium and
water balance, avoiding possible problems with fluids.
In pregnancy, prednisolone 40 mg taken orally (or in-
travenous hydrocortisone 80 mg twice daily) should be
used instead of dexamethasone!.
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