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Abstract

Introduction: COVID disease is an infectious disease caused by coronavirus 2 (SARS - CoV-2) and causes
severe acute respiratory syndrome in patients. From arrival to proliferation in the deep part of the lung can be
classified into three stages. Most people get only a mild form of the disease, but up to 20% of the virus may
penetrate deep into the lungs and cause hypoxia and acute respiratory distress syndrome. This study provides
an overview of the main treatment strategies that have been performed to date in randomized, clinical, and
experimental controlled trials of COVID-19 in pubmed and Google Scholar databases. From 453 identified
studies, after eliminating irrelevant and duplicate cases, 64 clinical trials were selected to extract the data. And
we examined the drugs that were most effective. Due to the clinical trials of drugs with different
pharmacological properties, none of them have a definite effect on the treatment of Covid 19 disease, and
among them, only Ramdsavir and Barstenib are licensed for emergency use. Mulnipevirovir and Pexlovid have

had good clinical trials but have not yet received final FDA approval.
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Introduction

COVID disease is an infectious disease caused by the
coronavirus 2 (SARS - CoV-2) and causes severe acute
respiratory syndrome in the patient (1). SARSCoV-2
infection can be divided into three stages: stage I, an
asymptomatic incubation period; Stage 11, a non-severe
symptomatic period despite the virus; Stage Ill, severe
respiratory distress is a symptomatic stage with a high
viral load (2). In the first stage, the virus probably
begins to multiply by attaching to the epithelial cells of
the nasal cavity. ACE2 is the major SARS-CoV2
receptor. Although the virus is replicating, the innate
immune response is limited. Although the viral load
may be low, people are carriers and can transmit the
disease. In the second stage, the virus travels to the
airways and migrates to the airways, leading to a
stronger innate immune response. Virus-infected
epithelial cells are the main source of beta and lambda
interferons. About 20% of patients reach stage 3, where
the virus penetrates deep into the lungs and reaches the
gas exchange area of the lungs, infecting type I
alveolar cells. . Large numbers of viral particles are
released and the cells undergo apoptosis and die,
leading to hypoxia and ARDS. The elderly are at
particular risk due to decreased immune response and
reduced ability to repair damaged epithelium (3).

Currently, no treatment is very effective in treating
SARS-CoV-2. However, different drug groups have
been tested and used based on the different
characteristics and clinical stages of COVID-19 (4). In
this review study, we intend to examine the most
common drugs that have been clinically studied for the
treatment of COVID-19.

This study provides an overview of the main treatment
strategies that have been performed so far in
randomized controlled clinical, clinical, and
experimental trials of COVID-19 in pubmed and
Google Scholar databases.

From 453 identified studies, after eliminating irrelevant
and repetitive cases, 64 clinical trials were selected to
extract the data.

With the outbreak of coronavirus, different drugs with
different pharmacological effects were studied in
different stages of the disease. In this study, we
examined their clinical effects:
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1. Hydroxychloroquine

Hydroxychloroquine is a derivative of chloroquine,
which is mainly used in the treatment of autoimmune
diseases and has recently been identified as a possible
treatment for COVID-19 disease, although recent
studies have reported conflicting results regarding the
efficacy of this drug (5). According to the results of
new studies, the use of hydroxychloroquine in coronary
patients has an effect on reducing the need for
hospitalization,  reducing  the  duration  of
hospitalization, reducing the number of days the patient
has to use oxygen or mechanical ventilation, improving
laboratory parameters on the fourth day The severity of
the disease and ultimately the reduction in mortality is
not general. Chloroguine also had no effect on reducing
the duration of positive PCR in patients with coronary
artery disease (5, 6). However, in another study, the use
of hydroxychloroquine was effective in early negative
PCR on the seventh day of hospitalization (7).

Also, according to another study, the use of lopinavir-
ritonavir, hydroxychloroquine, or combination therapy
with these drugs not only does not improve clinical
outcomes in patients with severe coronary heart
disease, but can have detrimental effects on patients
(8). The availability of chloroquine and
hydroxychloroquine around the world make these
drugs an ideal option for preventing coronary heart
disease, although new research proves the incidence of
coronary heart disease in people in close contact with
the patient. COVID-19 have not been shown to
significantly reduce the incidence of coronary heart
disease in patients taking hydroxychloroquine (9). The
WHO has also recommended that hydroxychloroquine
or chloroquine be avoided for the treatment of COVID-
19 in patients with any severity of the disease and any
duration of symptoms.

2. Lopinavir / Ritonavir

Lopinavir is an HIV-1 protease inhibitor that, along
with ritonavir, increases plasma half-lives. This
combination has been suggested as a treatment for
COVID-19 based on preclinical studies and
observational studies. However, clinical studies were
performed on 1616 patients over a period of 28 days.
Ritonavir was not associated with a reduction in

| o7



Sh. Dastmardi, et al.

mortality, length of hospital stay, or risk of progression
to mechanical ventilation or death (10).

3. Remdesivir

Remdesivir is a nucleoid analogue with extensive
antiviral effects that received FDA approval on May 1,
2020 for use in the treatment of patients with moderate
to severe coronary heart disease (11).

In a recent study, the effect of using Remdesivir on the
clinical consequences of coronary infection was
investigated and the results of this study showed that
the use of Remdesivir was not associated with better
clinical outcomes on the 15th and 29th days of
hospitalization and reduced mortality. It has not been
effective in clearing the virus faster, although the
injection of this drug reduces patients' need for
mechanical ventilation and ECMO, and thus may delay
the onset of the patient's respiratory symptoms (12).
Also, a 5-day course of Remdesivir will shorten the
duration of the disease and speed up the patients'
recovery (13).

Recent studies have shown that injecting Remdesivir in
the early days of the onset of clinical signs of coronary
heart disease can improve patients' clinical status and
prevent them from progressing to more severe
respiratory problems. Compared to patients who
received early Remdesivir injection compared to those
who started Remdesivir injection later, there was a
significant reduction in ICU admission and the need for
mechanical ventilation. Also, this group of patients had
a higher recovery rate in the first 14 days of
hospitalization and a significant reduction in mortality
during the 28 days of hospitalization (11, 14).

Liver and kidney damage are known to be side effects
of Remdesivir treatment, although hepatic and renal
failure should not be considered as a definitive
contraindication to Remdesivir treatment and can be
prevented by closely monitoring liver and kidney
function and adjusting the dose of the drug. Also,
changes in heart rhythm have been reported in patients
treated with Remdesivir, which according to new
studies has not shown severe cardiac toxicity in
Remdesivir treatment, and even the presence of cardiac
risk factors has not increased the risk of heart damage
(15, 16).
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4. Favipiravir

Favipiravir is a nucleic acid analogue of purine that
selectively inhibits RNA production by RNA
Polymerase in viruses of RNA nature and has been
approved in Japan for the treatment of influenza (17,
18). Itis effective against influenza A and B. It has also
been shown to be effective in the treatment of
zanamivir and Oseltamivir-resistant influenza, viral
hepatic fever and SARS-Cov-2 in vitro (18).
Favipiravir has shown hopes for efficacy in COVID-19
in the early stages of the disease (19, 20). However, to
date, no effective antiviral treatment strategy has been
found that is effective and validated in the Corona
epidemic (21). However, studies have shown that the
use of favipiravir is safe and tolerable in the short term,
but more studies are needed for further investigation
(20, 22). According to the WHO, the treatment protocol
in Japan has been suggested for this drug as 1800 mg
twice daily for loading dose on the first day and then
800 mg twice daily from the second to the tenth day of
the disease, which will probably only affect the mild
type of the disease. Several other studies have shown
the usefulness of favipiravir in the clinical phase,
including shortening the patient's hospital stay and
earlier discharge from the hospital and reducing the
need to use a ventilator (19, 22-24). In one A
comprehensive study comparing favipiravir and
lopinavir/ritonavir found that the mean viral clearance
time in favipiravir users was significantly lower than in
the opposite group (4 days vs. 11 days). Fourteenth CT
scan in patients taking favipiravir showed more
improvement in treatment (18, 25). Rapid clearance of
the virus, higher recovery rate, and orality of this drug
considering its safety, make favipiravir a promising
drug in the treatment of COVID-19 patients (22).
However, it has not had a significant effect on mortality
and reduced patient mortality (19, 23, 25). There have
been many studies on the side effects of this drug in
COVID-19 patients taking it. Increased liver enzymes,
nausea and vomiting, tachycardia, elevated blood uric
acid and diarrhea have been common side effects of this
drug in patients (20, 23, 25). Also, several statements
point to the teratogenicity of favipiravir (20, 24). The
World Health Organization (WHO) also allows the use
of this drug, considering its teratogenicity, considering
its risks and benefits, and only in mild cases of the
disease. However, according to clinical trials
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conducted in several treatment centers, the use of
favipiravir in the treatment of patients with moderate
COVID-19 can be beneficial because it increases the
rate of recovery during the first week of treatment and
effectively reduces fever and cough in patients. Its side
effects are mild and manageable (21, 24).

5. lvermectin

Ivermectin is a US Food and Drug Administration-
approved antiparasitic agent that has been shown to
inhibit SARS-CoV-2 in vitro (26, 27).

A study of 72 hospitalized patients with the aim of
using ivermectin to reduce the duration of
hospitalization showed that using 12 mg of ivermectin
alone for 5 days reduced virus clearance compared to
control groups (27). Studies have shown that
ivermectin does not significantly reduce the need for
mechanical ventilation and mortality (26, 28).
However, studies show that it reduces the length of
hospital stay (27, 29).

One study also showed that ivermectin had no
significant effect on preventing hospitalization of
patients with COVID-19 (30). However, another study
has shown that ivermectin can increase clinical
improvement, improve laboratory parameters, and
reduce mortality, even in patients with severe COVID-
19 (31). However, for final conclusions, we need more
studies on a larger scale (26, 30, 31).

The FDA has not yet approved or approved ivermectin
for the treatment or prevention of COVID-19. Because
it has not yet been proven to be safe, and there is a lot
of misinformation around, and you may have heard that
taking large doses of ivermectin is not a problem,
which is not true.

6. Fluvoxamine

Fluvoxamine is a selective serotonin reuptake inhibitor
(SSRI) with a high affinity for S1R. Previous studies
have shown that it can reduce the destructive aspects of
the inflammatory response during sepsis via the S1R-
IRE1 pathway. Therefore, a study was conducted to
investigate whether Fluvoxamine could help prevent
the disease from getting worse in outpatients with
COVID-19 syndrome. The results showed that of the
152 patients in this study, patients treated with
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Fluvoxamine were less likely to have clinical
deterioration over 15 days compared with placebo (32).

In another study of 9020 patients, it was found that
treatment with Fluvoxamine (100 mg twice daily for 10
days) in high-risk outpatients with early diagnosis of
COVID-19 required long-term emergency observation
or hospitalization. Our reductions had no significant
relative effect between the Fluvoxamine and placebo
groups on virus clearance and mortality (33).

7. Baricitinib

Barsitinib is a selective and reversible inhibitor of
Gallus kinase 1 and 2. It has recently been recognized
as a new hope for the treatment of COVID-19
pneumonia. On November 19, 2020, its use in a dose
of 4 mg in COVID-19 as an emergency use permit
(EUA) was obtained from the FDA. In one study, a
high dose of Baricitinib(8 mg) was compared with the
usual dose of 4 mg, in which blood oxygen saturation
was stabilized earlier in the HD group than in the UD
group. [P <0.05] As well as the support needs of
intensive care, the reduction in readmission rate
decreased with the mortality rate compared to the usual
daily dose (34).

The aim of this study was to evaluate the efficacy of
Baricitinib with Remdesivir for patients admitted to the
hospital with COVID-19. 1033 patients were randomly
selected (515 patients were treated with Baricitinib +
Remdesivir and 518 patients were treated with
Remdesivir + placebo). In which combination therapy
was superior to Remdesivir in reducing recovery time
and accelerating the improvement of clinical status in
patients with COVID-19, especially among those
receiving high-flow oxygen or non-invasive ventilation
(35).

8. Tofacitinib

Tofacitinib is a Janus kinase inhibitor, a group of
intracellular enzymes involved in signaling pathways
that affect hematopoiesis and immune cell function. In
the EC study, two patients received tofacitinib (TOF
group) and 30 patients who had not received any anti-
cytokine drugs (control group [CON]) were studied.
The results showed that tofacitinib was effective and
safe for the management of cytokine release syndrome
in COVID-19 patients and the mortality and incidence
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of intensive care units in the TOF group were lower
than the CON group. There was also a significant
reduction in the volume of the damaged part of the
lungs (p = 0.022) (36).

In another study, the effect of tofacitinib in patients
admitted with COVID-19 pneumonia was evaluated.
The results showed that among patients admitted with
COVID-19 pneumonia, tofacitinib reduced the risk of
death or respiratory failure by day 28 compared to
placebo (37).

9. Anakinra

Anakinra is an interleukin-1 receptor antagonist that
can be effective in several inflammatory diseases. A
study has shown that initial treatment with AAnakinra
prevents severe respiratory failure (38).

In another study, the effect of Anakinra in patients with
COVID-19 and mild to moderate pneumonia was
shown to show that Anakinra did not improve
outcomes in patients with mild to moderate COVID-19
pneumonia. However, further studies are needed to
evaluate Anakinra in different disease conditions (39).

10. Tocilizumab

COVID-19 is associated with immunosuppression with
hyper inflammation, including elevated levels of
interleukin 6. The use of tocilizumab is a monoclonal
antibody against the interleukin 6 receptor that, in case
reports and retrospective observational cohort studies,
results It has been shown to improve COVID-19 in
patients with severe pneumonia (40).

In a study conducted by Carlos Salama with the aim of
evaluating tocilizumab in patients admitted to COVID-
19 pneumonia in which 389 patients were randomly
admitted with COVID-19 pneumonia and were not
mechanically ventilated, 249 patients in the group were
selected. Tocilizumab and 128 patients were placed in
the placebo group. The results showed that the
cumulative percentage of patients who received
mechanical ventilation or died by the 28th day was 12%
in the Tocilizumab group and 19.3% in the placebo
group. Death from any cause occurred on day 28 in
10.4% of patients in the Tocilizumab group and 8.6%
of patients in the placebo group. The results showed
that Tocilizumab reduced the need for mechanical
ventilation or death, but did not improve survival (41).

Journal of Current Oncology and Medical Sciences

Also in another study by John H Stone to evaluate the
effectiveness of Tocilizumab in inpatients, 243 patients
were randomly assigned to 141 males and 102 females.
The results showed that the risk ratio for intubation or
death in the Tocilizumab group was 0.83 compared to
the placebo group. And the risk ratio for disease
exacerbation was 1.11. At 14 days, 18% of patients in
the Tocilizumab group and 14.9% of patients in the
placebo group had their disease worsen. The mean
oxygen withdrawal time was 5.0 days in the
Tocilizumab group and 4.9 days in the placebo group.
Patients receiving tocilizumab had fewer serious
infections than patients receiving placebo. As a result,
in this study, the efficacy of tocilizumab to prevent
intubation or death in hospitalized patients with
COVID-19 disease was low and was not more effective
than placebo (40).

But there was also a study in which Tocilizumab, along
with standard care in patients with severe or critical
COVID-19, did not outperform standard caregivers
alone in improving clinical outcomes and may even
increase mortality (42).

Also, the independent effect of Tocilizumab from
corticosteroids in patients with severe disease is still
unknown, which is why several studies have been
performed in this field (43, 44). One group was
assigned to treatment with Tocilizumab (46 patients)
and the other group to treatment with dexamethasone
(63 patients). Cox regression analysis showed that,
with  Tocilizumab treatment compared to the
dexamethasone group, the neutrophil/lymphocyte ratio
was higher, PaO2 / FiO2 was lower in the two days
after treatment. In this study, dexamethasone showed
better survival in patients with severe COVID-19
compared to TCZ (44).

11. Corticosteroids

Corticosteroid drugs are anti-inflammatory drugs that
were previously used in rheumatology, skin diseases,
etc. Some recent studies indicate a reduction in the
length of hospital stay of patients with COVID-19 due
to the use of these drugs. However, the World Health
Organization considers the use of corticosteroids
necessary only in severe forms of the disease, such as
pulmonary involvement and hypoxia, and the use of
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corticosteroids is not recommended in the treatment of
mild forms of COVID-19 disease (45).

A study was conducted in Brazil. The results of this
study, which included a total of 299 patients in this
study, show that there was no significant difference in
inpatient mortality in the first 28 days, no
hospitalization in the intensive care unit and the use of
mechanical ventilation. Also, there was no significant
difference between the two groups in the side effects of
corticosteroids such as infections and hyperglycemia
(46).

In another study of 2104 patients, the results showed
that the mortality rate in the group of patients
undergoing mechanical ventilation and oxygen therapy
was significantly different between the two groups
receiving dexamethasone and the other group of
patients, while mortality was between the two The
group was not significantly different in happy patients
who did not use ventilatory support (47).

In another study conducted in Iran, 68 patients were
studied for one month. These patients were in the early
stages of pulmonary involvement (48).

Another study in China found that 86 patients admitted
to COVID-19 were given methylprednisolone for 7
days and then monitored for 14 days for clinical signs.
It was that between the two groups in terms of
worsening clinical symptoms but the persistence of the
hereditary substance of the virus in the throat of
patients for 11 days was longer in those receiving
methylprednisolone (49).

12. Anticoagulants

The class of anticoagulants, due to the changes in
homeostasis and coagulation that occur due to COVID-
19 disease, which is effective on the prognosis of these
patients (50) in some studies has been effective in
reducing mortality due to pneumonia following
coronavirus.

A group of researchers simultaneously studied patients
in COVID-19 who needed intensive care and those who
did not. In this study, the therapeutic dose of
enoxaparin was more effective than the prophylactic
dose of heparin. In terms of improving the general
condition of patients and reducing the need for
intensive care. In contrast, in patients under intensive
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care, it was observed that the therapeutic dose of
heparin was not able to prevent the formation of
coagulation and inflammatory cascades (51).

In critically ill patients at the time of enrollment, no
significant difference was observed in the prognosis of
patients between the two groups treated with the
therapeutic dose and the prophylactic dose of
thrombosis (51).

In a retrospective study, a decrease in mortality was
observed among patients with 19 low molecular weight
heparin-receiving COVID-19 (52).

New drugs in the study phase

A number of drugs showed good results in laboratory
studies and entered clinical phases. This drug is as
follows:

1. Hesperidin

Hesperidin is an ancient herbal medicine rich in
flavonoids derived from citrus and is known for its
antioxidant and anti-inflammatory properties (53) and
heart protection (54). Cov-2 has been shown to be
effective in the prevention and adjuvant therapy of
COVID-19 (53, 55). Or a specific substance that can
prevent the disease has not been obtained (55).
Increasing cellular immunity of host cells, minimizing
the release of inflammatory factors and preventing
cytokine storms, as well as its effectiveness in
combination with heparin and providing protection
against venous thrombosis in COVID-19 patients, can
prevent disease progression and its onset (54).
Accordingly, hesperidin may be a suitable option for
clinical trial studies (53, 54). Recently, two clinical
studies have been started to investigate the effects of
this compound on the symptoms of COVID-19, one of
which, which has successfully passed the second phase,
has shown positive results and to conclude studies
(ClinicalTrials.gov Identifier: NCT04715932) Safety,
short half-life in the body, no cytotoxicity at high doses
(54), low-cost extraction and mass production
capability and worldwide availability are some of the
advantages. This combination is no longer effective.

2. Probenecid

Probenecid belongs to a group of medicines known as
uricosuric. This works by accelerating the elimination
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of uric acid by the kidneys. This lowers uric acid in the
blood. In vitro studies, probenecid has been shown to
strongly inhibit SARS-CoV-2 proliferation in
mammalian cells and virus replication in a hamster
model. Also showed no cytotoxicity at high
concentrations. Therefore, this drug can be a good
option for entering clinical studies for the treatment of
COVID-109.

3. Molnupiravir

Molnupiravir is a new antiviral drug that has been
shown to be effective against coronaviruses (56). The
disease progresses to severe forms. According to an
article published in January 2021, the use of this drug
is in its second phase and has not yet been approved by
the Food and Drug Administration. According to a
study, the use of Molnupiravir was effective in killing
viruses within 5 days and was the first oral antiviral
drug to reduce the burden of the disease with high
tolerability. No serious side effects have been reported
following the use of Molnupiravir (57). Another study
in non-hospital COVID-19 patients found that using
200 mg for 5 days was negative in testing and reducing
the burden of the virus in patients (58).

4. Paxlovid

Pfizer's oral antiviral drug, Paxlovid, significantly
reduces hospitalization and mortality of COVID-19
patients at high risk for severe disease compared with
placebo, according to Pfizer. The drug will be approved
for emergency use. The UK Health Organization also
found the approval to be an effective weapon in
combating COVID-19 with vaccines and other drugs
such as Molnupiravir (59).

Conclusion

Due to the clinical trials of drugs with different
pharmacological properties, none of them have a
definite effect on the treatment of COVID-19 disease.
Among these drugs, Remdesivir received FDA
approval on May 1, 2020 for use in the treatment of
patients with moderate to severe coronary heart
disease. Barsitenib was then authorized by the FDA for
emergency use (EUA). A number of new drugs were
also included in the study, including a new molecule,
Paxloid, developed by Pfizer but not yet approved by
the FDA. Another new drug is Molnupiravir, which has
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had good clinical trials and has been approved for use
in the UK but has not yet been finally approved by the
FDA.
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