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Abstract:-

The global healthcare systems could be severely overwhelmed by the acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic, which could result in a high rate of morbidity and fatality. The
COVID-19 pandemic has caused thousands of deaths, disruptions to worldwide health care networks, and a
global economic collapse. Patients with COVID-19 are receiving a variety of medications based on in vitro
and theoretical therapeutic targets. A number of these treatments have been researched, but there is little
evidence to support many of them, and clinical trials to determine their effectiveness are either continuing
or have not yet started. As of right now, there are no proven effective medications or vaccinations to treat
COVID-19 illness. Given the current epidemic, the typical drug development progression schedule is
unacceptable. Consequently, using already-approved medications for the treatment of influenza, Ebola, and
malaria speeds up the development of COVID-19 medicines. The most popular COVID-19 medications
were examined in this study using information from the most recent in vitro clinical trial database, internet
literature, and recommendations from the US National Institute of Health (NIH) about use of these
medications for COVID-19. Remdesivir and convalescent blood products are the most promising options
for treating COVID-19, according to the preliminary results of clinical trials and the recommendations of
the NIH and food and drug administration FDA. The evidence supporting the use of drugs under research
for the treatment of COVID-19, such as remdesivir, lopinavir/ritonavir, convalescent plasma,
chloroquine/hydroxychlorquine, 1L-6 inhibitors is compiled in this review.
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Introduction

Coronaviruses (CoVs), having a place to the family Coronaviridae, are positive sense wrapped RNA
infections and cause contaminations in fowls, warm blooded creatures, and human creatures. The family
has four genera: alpha, beta, delta, and gamma. From these genera, beta and alpha CoVs contaminate
human creatures. Indeed in spite of the fact that most CoVs disease causes a gentle side effect, the
contamination of the two beta CoVs, specifically Serious Intense Respiratory Disorder coronavirus (SARS-
CoV) and the Middle East Respiratory Disorder coronavirus (MERS-CoV), caused more prominent than
10,000 cases with mortality rates of 37% for MERS-CoV and 10% for SARS-CoV*3. Around 54.3 million
confirmed cases, 1.3 million deaths, and 37.9 million recovered patients were reported by worldometer as a
result of the novel coronavirus pandemic that originated in Wuhan, China, and spread to over 200 countries
and territories worldwide. The clinical presentation of patients infected by the COVID-19 ranged from
asymptomatic to critically ill cases requiring intensive care*®. Due to the unexpected global pandemic of
atypical pneumonia brought on by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) in
Wuhan, China, there is currently a serious public health issue. The etiological agent of COVID-19 disease,
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an acute pulmonary syndrome that causes fever, dyspnea, pains in the muscles, headaches, and dry cough,
iIs SARS-CoV-2. In its most severe form, SARS-CoV-2 induces cute Respiratory Distress Syndrome, a
lung inflammation that results in fluid buildup and septic shock because of low blood pressure and oxygen
starvation®”’. Notably, the complicated COVID-19 patients showed higher serum levels of aspartate
aminotransferase, creatinine, creatine kinase, and C-reactive protein, along with a number of clinical
manifestations including fever, cough, dyspnea, myalgia®®.
Only very sick patients have been known to have cytokine storm, which is the cause of COVID-19
problems that ultimately result in death!®. Furthermore, a 15% of COVID-19 patients will experience
significant lung damage as a result of an acute respiratory infection, which is often identified after 7 to 14
days. The cytokine storm-related systemic inflammatory responses define the severity of the disease!!. The
symptoms of COVID-19 can range from a mild infection or asymptotic illness to severe or fatal pneumonia
and death. Health authorities have attempted to re-stratify risks and concentrate on the repurposing of
existing drugs to develop timely and cost-effective therapeutic strategies, targeting the hospitalized and
critically ill. This is due to the lack of a definitive curative treatment insight and the high mortality rate in
vulnerable populations. Currently, several countries are conducting randomised controlled trials (RCTs) to
assess the safety and effectiveness of immuno-modulating therapies such as tocilizumab, sarilumab,
lenzilumab, eculizumab, ravulizumab, convalescent plasma, and interferon, as well as antiviral/antimalarial
agents like remdesivir, ritonavir/lopinavir combination, hydroxychloroquine, and chloroquine!?.This
review is intended to provide the evidence behind potential therapeutics target.

Fig.1 covid-19 corona virus disease

According to the International Clinical Trials Registry Platform of the World Health Organization, more
than 590 clinical trials are presently exploring several possible COVID19 therapies®. These trials look into
the following treatment modalities: (1) pharmaceutical interventions; (2) advanced therapy medicinal
products, such as plasma, tissue extracts, cellular therapies, and vaccines; and (3) non-pharmacological
interventions, such as enteral feedings, nutritional supplements, physical therapy, exercise, and
psychotherapy*.

Owing to the dearth of COVID-19 treatment options and the pressing need to address the high rates of
morbidity and mortality brought on by the pandemic, a number of studies were published without effective
peer review. These studies included novel strategies like the transplantation of mesenchymal stem cells
(MSCs), tissue plasminogen activator (tPA), convalescent plasma, and pharmaceutical intervention. In
order to evaluate and analyze various COVID-19 therapeutic approaches for patients of all ages, as well as
to compile data from published studies regarding the safety and effectiveness of these experimental
treatments, we conducted this scoping review.

IJCRT2409412 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | d672


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 9 September 2024 | ISSN: 2320-2882

Utilisation of drug therapy against covid-19

Over 50 medicines are being tested globally for their efficacy in treating COVID-19%. This study focuses
on key therapies such as remdesivir, chloroquine/hydroxychloroquine, convalescent plasma,
lopinavir/ritonavir, and IL-6 inhibitors.

Remdesivir
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Fig no.2 structure of remdesivir** .

Adenosine analog Remdesivir, also known as GS-5734, has broad-spectrum antiviral efficacy against RNA
viruses.This prodrug, GS-441524, interferes with the viral RNA-dependent RNA polymerase (RdRp)
enzyme, delaying chain termination and stopping RNA synthesis and viral replication®. It must be
metabolized by the host cell to reach its active form.
Remdesivir has been demonstrated to prevent viral replication in MERS-CoV and SARS-CoV in vitro.

Evidences:-

In a human airway epithelial cell line treated with remdesivir, Sheahan et al. used quantitative reverse
transcriptase polymerase chain reaction to quantify intracellular genomic and subgenomic viral RNA. Both
MERS-CoV and SARS-CoV showed a dose-dependent decline, which is in'line with titer reduction .
Similar to this, prophylactic or early administration of remdesivir decreased viral load and decreased
SARS-CoV-associated pulmonary pathology, including denuding bronchielitis, perivascular infammatory
infiltrates, and intra-alveolar edema, and prevented pulmonary function degradation in mouse models of
SARS-CoV infection. It's interesting to note that despite a significant decrease in SARS-CoV lung viral
titre, therapeutic remontesivir treatment did not change disease severity or mortality in patients with the
virus once lung epithelial cell damage and virus replication had peaked’. These results align with research
conducted on non-human primates using the Rhesus macaque paradigm. Both the therapeutic and
preventive therapy groups showed a decrease in lung viral load. During the trial, the respiratory rate of
animals administered remdesivir prophylactically stayed normal. On the other hand, 83% of animals
treated therapeutically saw an increase in heart rate . In the group that received preventive treatment, there
was no pulmonary pathology. Although 83% of the rats receiving therapeutic remdesivir treatment had
gross lung lesions, the overall lung area affected was noticeably less than that of the control group?®.
Remdesivir was started 24 hours before to inoculation, which inhibited viral replication in lung tissue and
eventually prevented histologic lung lesions and clinical illness. Remdesivir lowered clinical severity of
disease, reduced viral replication in lung tissue, and fewer and less severe lung lesions when administered
12 hours after MERS-CoV inoculation. It was demonstrated in another study looking at human airway
epithelial cells to suppress MERS-CoV and SARS-CoV-1 viral replication'® . 53 hospitalized COVID-19
severe patients from the USA (n = 22), Europe or Canada (n = 22), and Japan (n = 9) who were treated with
remdesivir were included in a recent study. Of these patients, 68% showed clinical improvement, while
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23% experienced adverse effects such as diarrhea (9%), skin rash (8%), acute kidney injury (8%), and other
conditions®-2,

Chloroquine/hydroxychloroquine
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Fig no.3 structure of chloroquine and hydroxychloroquine®.

The antiprotozoal drug chloroquine is prescribed to treat extraintestinal amebiasis, autoimmune disorders,
and malaria. It disrupts the patients' nucleoprotein synthesis and affects hemoglobin digestion by raising
intravascular pH in malarial parasite cells?2. It is believed that chloroquine's antiviral action functions by
raising the pH of the lysosomal membrane by alkalizing the phagolysosome of a virus. For many viruses to
induce host cell fusion, the surrounding medium must be somewhat acidic. In turn, alkalizing the pH
prevents viral replication by impeding fusion and uncoating?®.

Evidences :-

A clinical experiment with 100 Chinese patients infected with COVID-19 was carried out by Gao et al. In
a scientific discussion, the authors' findings were discussed with a group of specialists from government
and regulatory agencies, as well as clinical trial organizers. When compared to control groups, they
observed that chloroquine had a noteworthy impact on both clinical outcome and viral clearance. It has
been discovered that chloroquine can minimize the duration of pneumonia by preventing the illness from
getting worse, enhancing lung imaging, and producing virus-negative results. The expert panel included
chloroquine phosphate to the guidelines for the prevention, diagnosis, and treatment of COVID-19-caused
pneumonia after finding that the medication has strong anti-COVID-19 activity?*. The authors of a case
report that was released in June 2020 established the link between chloroquine and psychiatric side effects .
There were two case reports of a 35-year-old female and a 46-year-old male who were given chloroquine.
Anxiety symptoms included uncontrollable thoughts, frequent panic attacks, insomnia, and terror, while
psychotic symptoms such visual hallucinations, aberrant conduct, and incoherent speech were noted. The
symptoms subsided after the drug was stopped and proper antipsychotic and anti-anxiety medicine was
administered. While the exact mechanism underlying the adverse psychiatric effects is still unknown, the
authors postulated that the antagonistic activity of chloroquine on GABA, 5-HT3A, and 5-HT3B receptors
as well as the agonistic action on NMDA receptors would be the catalyst for these psychiatric symptoms?.

Convalescent plasma

"Convalescent” or "immune" plasma is plasma that has been extracted from a patient after their infection
has cleared up and their antibodies have grown. Convalescent plasma transfusions used in passive antibody
treatment have the potential to reduce clinical severity or avoid clinical infection in those who have
recently been exposed to pathogens. Additionally, patients who are already exhibiting symptoms of varied
degrees might be treated with antibody treatment. However, preventive administration or using passive
antibody treatment soon after symptom onset yields the best results?®2’.
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fig no.3 :- convalescent plasma in covid-19 treatment*®
Evidences :-

The immunological (or "convalescent™) plasma's antibodies work through a number of different methods
to mediate their therapeutic effects. A pathogen, such as a virus, can be bound by an antibody, which
immediately neutralizes its infectivity. Additionally, the antibody may have a therapeutic impact through
additional antibody-mediated pathways, such as complement activation, antibody-dependent cellular
cytotoxicity, and/or phagocytosis. Prophylaxis and/or improved recovery may also be aided by non-
neutralizing antibodies that attach to the pathogen but do not prevent it from replicating in in vitro
settings?®2°. Neutralizing antibody titers at or above a 1:640 dilution were obtained from convalescent
plasma in a pilot trial including ten patients with severe COVID-19%. The participants of convalescent
plasma transfusion did not experience any significant side effects. Within one to three days following the
transfusion, all ten patients showed improvement in their symptoms, including fever, cough, shortness of
breath, and chest pain. They also showed improvement in their pulmonary lesions on radiological
examination. Transfusion of convalescent plasma was temporarily linked with undetectable viral loads are
able. Additionally, screening revealed that 39 out of 40 (97.5%) of the COVID-19 patients who had
recovered had neutralizing antibody titers of 160 or above. Weaning off mechanical ventilation, a decrease
in viral loads, better oxygenation, and clinical stabilization were among the clinical status improvements
following transfusion with convalescent plasma (SARS—CoV-2 IgG titers >1000) that were documented in
a case series of five critically ill patents in China®!. Serious adverse events were not documented in any of
the studies examined in the 2015 systematic review, despite the fact that their reporting was undoubtedly
incomplete.2015 saw 99 patients participate in a convalescent plasma trial for Ebola disease, to which we
contributed. Minor adverse events were noted in 8% of patients, mostly an increase in temperature (5%)
and/or itching or skin rash (4%)%. No significant adverse events were reported in this experiment.
Remarkably, two case reports of a patient with MERS-CoV 34 and an Ebola patient®* may have involved
transfusion-related acute lung injury (TRALI) after convalescent plasma.
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lopinavir/ritonavir
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Fig no.4 :- structure of lopinavir and ritonavir®’.

In HIV infection treatment and prevention, lopinavir (LPV), an antiretroviral protease inhibitor, is used in
conjunction with ritonavir (booster). As an inhibitor of HIV type 1 aspartate protease, peptidomimetic LPV
binds to the enzyme's catalytic site to stop viral polyprotein precursors from being cleaved into mature,
functional proteins that are required for viral replication. Typically, low booster doses of ritonavir are used
with LPV to enhance its pharmacokinetics by inhibiting the cytochrome P450 3A4 enzyme, which slows
down LPV's hepatic metabolism®>.

Evidences :-

The effectiveness of lopinavir/ritonavir versus conventional therapy in adult COVID-19 patients was
examined in a study by Cao et al. The outcomes included a shorter ICU stay and a lower 28-day death rate,
indicating clinical improvement comparable to standard treatment. Additionally, compared to the usual
therapy arm, the lopinavir/ritonavir arm demonstrated a higher rate of clinical improvement. Nonetheless,
over 50% of the patients experienced adverse events, with gastrointestinal side effects being more common
in the lopinavir/ritonavir group®. The mortality of patients on lopinavir/ritonavir was assessed by Pan et al.
In addition, 1399 patients were treated with lopinavir/ritonavir, whereas 1372 patients served as controls
and had normal treatment. The findings revealed that 148 patients in the group receiving lopinavir/ritonavir
died, while 145 patients in the control group died (rate ratio 1.00; 95% CI 0.79-1.25; P = 0.97).
Additionally, 126 patients in the group treated with lopinavir and ritonavir and 121 patients in the control
group underwent ventilation. Accordingly, this study's findings indicate that lopinavir/ritonavir medication
had no effect on COVID-19 patients' death or the start of ventilation®’. In a randomized controlled
experiment, it was discovered that 14.3% of adult hospitalized patients with mild or moderate SARS-CoV-
2 infection had diarrhea, elevated ALT levels, and lack of appetite, accounting for 23.8% of gastrointestinal
side effects®.

IL-6 inhibitors

COVID-19Interleukins and other cytokines, which are pro-inflammatory chemicals, appear to be released
in response to 19 illnesses. A subgroup of individuals experience the ensuing "cytokine storm,” which is
thought to cause a more serious sickness. More harm to the lungs may result from the immune reaction
than from actual virus illness.

Evidences:-

Prior studies on these pro-inflammatory cytokines during the initial SARS CoV outbreak identified IL-6 as
a molecule of interest that fuels the cytokine storm and inflammatory state®®. TCZ, SAR, or IL-6 inhibitors
were examined in 255 individuals with severe COVID-19 in the study by Sinha et al. Patients were split
into two groups: those in stage IIB (fiO2 < 45%) and those in stage III (fiO2 > 45%). Patients in Stage 11B
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had greater rates of recovery and decreased rates of death®. In the last several years, rheumatoid arthritis
and cancer have been identified as two more disease processes that target IL-6 and have strong
inflammatory responses. There is growing anecdotal evidence supporting its use in COVID-19 patients.
Tocilizumab, an anti-IL-6 monoclonal antibody, was used to treat 20 patients with critical COVID-19 in a
short retrospective study from China during the first outbreak*'. On CT imaging, the authors observed a
drop in the burden of lung disease, a reduction in fever, oxygen needs, and pro-inflammatory
markers.Sarilumab, an additional IL-6 monoclonal antibody, was the subject of a randomized controlled
trial that was announced for COVID-19 patients in the US and elsewhere*?. Somers et al.'s study compared
the effectiveness of TCZ in COVID-19 patients requiring mechanical ventilation. Results showed a
significant reduction in mortality risk, with TCZ-treated patients having a higher number of hospital
discharges and fewer mechanical ventilation patients. However, TCZ-treated patients also had a higher risk
of superinfection, mainly ventilator-associated pneumonia, associated with Staphylococcus aureus®.

Therapeutics Mechanism Adverse drug Evidences
reaction
Remdesivir Nucleoside  analog Diarrhea,skin  rash prevent viral
inhibiting RdRpa Kidney injury replication in MERS-
CoV and SARS-CoV
in vitro
Chloroquine / Inhibits viral Panic attack, Active against
hydroxychloroquine enzymes or insomnia ,psychotic SARS-CoV-2
processes, ACE2 symptoms inhibits the
cellular receptors exacerbation of
acidifies the cell pneumonia;
membrane  surfaces shortened disease
and involves the course and faster
immunomodulation viral clearance
of cytokine release
Convalescent plasma Passive transfusion-related Improvement in
immunotherapy acute lung injury pulmonary. — region;
(TRALLI) better oxygenation
Tocilizumab,sarilumab IL-6 inhibitors risk of Reduction in
superinfection, mortality
mainly.  ventilator- risk;decreased 02
associated demand
pneumonia

Table no.1 :- Therapeutic approaches applied to COVID-19 patients
Discussion:-

Many of these treatments are unpublished and have not undergone peer review, despite the fact that many
of them appear promising. The authors agree with the World Health Organization that, whenever possible,
COVID-19 treatments should be used in randomized, controlled studies that have been ethically
authorized“®.
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