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Abstract:

The outbreak of the new coronavirus, SARS-CoV-2, led to an unusual global health a crisis, demanding immediate
and thorough examination of medications and treatment approaches to counteract COVID-19. A examination of
the published material looks closely at the treatments and approaches that, despite early promise, fell short of
expectations in the search for a cure.

Our review covers a variety of medicinal substances and strategies, many of which are intended to either directly
target the virus or affect the host's immunological response. By means of an in-depth analysis of the scientific
justification, clinical trial procedures, and ensuing results, we clarify the differences and difficulties experienced
in these activities. The information gained from this study not only advances our comprehension of the complex
nature of COVID-19 treatments,

The understanding acquired from these errors serves as an essential guide as the world's scientific community
tries to contain the pandemic and directs research efforts in healthier directions. The need of collaborative,
multidisciplinary attempts to understand the complexity of COVID-19 and develop therapies that can overcome
the virus's cryptic nature is highlighted by the growing need for adaptable and creative strategies.

In conclusion, by providing some light on the difficulties and drawbacks encountered in the search for COVID-
19 treatments, this study review provides to the body of knowledge. Recognizing these failures helps to build a
stronger and more knowledgeable scientific community that can move forward towards practical solutions for the
present and next global health emergencies while negotiating the changing terrain of infectious diseases.
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INTRODUCTION:

During an enormous national health emergency that
are brought on by a newly discovered coronavirus,
severe acute respiratory syndrome coronavirus 2,
the scientific and medical communities began a
quick search for efficient medications and treatment
approaches to tackle COVID-19. In an effort to find
a treatment for the elusive virus, scientists increased
their investigation of already available drugs and
developed innovative interventions therefore it is
imperative that you act fast. But there have been
some obstacles and frustrations with this project.!
This review of the literature aims to provide an
understanding of the medications and approaches
that, although indicating promise at first, did not
prove to be as effective as expected in treating
COVID-19. Numerous medicinal substances and
treatment methods were put out and researched as
the epidemic spread; each had its own processes and
justifications. While some tried to modify the host
immune response to lessen the severity of the
sickness, others directly targeted the virus in an
effort to prevent its addition or entry into host cells.
The complicated mechanisms behind these
unsuccessful initiatives will be thoroughly
investigated in this review, including the scientific
justification for every medication or approach, the
techniques used in clinical trials, and the resulting
results that eventually failed to live up to
expectations.?2 We hope to gain important insights
from an awareness of the flaws and difficulties
encountered in these initiatives, insights that will
help shape future research areas and influence the
development of antiviral therapies with greater
efficacy.

It is obvious from navigating the maze of COVID-
19 therapeutic research that there are many
challenges in the way of an effective treatment.’
However, the knowledge base is expanded by the
lessons learned from the mistakes detailed in this
analysis, which moves us one step closer to the
unachievable target of ending the ongoing global
health crisis.*

Drug Profile of Therapeutic Agents Investigated for
COVID-19

1. Lopinavir

Mechanism of Action: Lopinavir is an HIV-1
protease inhibitor that prevents the cleavage of viral
Gag-Pol polyproteins, thereby interfering with the
production of mature, infectious HIV particles. It
was investigated for COVID-19 because of its
potential antiviral activity; however, its mechanism
against HIV does not necessarily translate into
effective inhibition of SARS-CoV-2.°

Reason for Failure: Clinical studies did not
demonstrate a significant clinical benefit of
lopinavir/ritonavir in hospitalized patients with
COVID-19. Its limited activity against SARS-CoV-
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2 and the lack of improvement in major clinical
outcomes led to the conclusion that it was not an
effective treatment option for this indication.

2. Remdesivir

Mechanism of Action: Remdesivir is a nucleotide
analogue prodrug that inhibits the RNA-dependent
RNA polymerase (RdRp) of SARS-CoV-2.
Following intracellular activation, its active
metabolite competes with natural nucleotides during
viral RNA synthesis, resulting in delayed chain
termination and inhibition of viral replication.**—!#
Reason for Limited Effectiveness: Although
remdesivir has demonstrated antiviral activity and
can provide clinical benefits in selected patients, its
effectiveness depends on the timing of
administration, disease severity, and the patient's
clinical condition. It has not consistently
demonstrated a mortality benefit across all
hospitalized patient populations, particularly when
administered after advanced inflammatory disease
has developed.'®

3. Darunavir

Mechanism of Action: Darunavir is an HIV-1
protease inhibitor that blocks the cleavage of viral
Gag and Gag-Pol polyproteins, preventing the
formation of mature, infectious HIV particles. It was
investigated as a potential repurposed antiviral agent
for COVID-19 because of its established activity
against HIV protease.?0—2¢

Reason for Failure: Darunavir did not demonstrate
meaningful antiviral activity against SARS-CoV-2
in relevant laboratory studies. The protease targeted
by darunavir in HIV differs from the principal
proteases involved in SARS-CoV-2 replication;
therefore, its established efficacy against HIV could
not be extrapolated to COVID-19 treatment.?,%

4. Hydroxychloroquine

Mechanism of Action: Hydroxychloroguine is an
antimalarial and immunomodulatory drug that can
alter intracellular organelle pH and interfere with
certain cellular processes involved in viral entry. It
was initially investigated for COVID-19 because
these effects were hypothesized to interfere with
SARS-CoV-2 infection and replication.?*—3¢

Reason for Failure: Subsequent clinical evidence did
not establish a meaningful benefit of
hydroxychloroquine in preventing or treating
COVID-19. Furthermore, the drug can prolong the
QT interval and increase the risk of potentially
serious cardiac arrhythmias, particularly in
susceptible patients or when combined with other
QT-prolonging medicines.>’

5. Favipiravir

Mechanism of Action: Favipiravir is an antiviral
prodrug that is converted intracellularly into
favipiravir-ribofuranosyl-5'-triphosphate
(favipiravir-RTP). This active metabolite interferes
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with viral RNA-dependent RNA polymerase
activity and may induce lethal mutagenesis or
inhibit viral RNA synthesis, depending on the virus
and experimental conditions.**—*

Reason for Limited Effectiveness: Clinical evidence
has not established a consistent, clinically
meaningful benefit of favipiravir against COVID-
19. Reported adverse effects include gastrointestinal
disturbances and elevations in liver enzymes.
Hyperuricaemia is also a recognized adverse effect.
These safety considerations, together with
uncertainty regarding clinical efficacy, limit its role
in routine COVID-19 treatment.**

6. Umifenovir

Mechanism of Action: Umifenovir, also known as
arbidol, is an antiviral agent that interferes with
membrane fusion and viral entry by stabilizing viral
envelope proteins and preventing the fusion process
required for infection. It has also been investigated
for potential immunomodulatory effects and activity
against respiratory viruses, including SARS-CoV-
2'47749

Reason for Limited Effectiveness: Clinical studies
have not established sufficient evidence to support
umifenovir as an effective treatment for COVID-19.
Although some studies reported gastrointestinal
adverse effects, including nausea and diarrhoea, the
major limitation was the lack of consistent evidence
of clinically significant benefit rather than a clearly
established safety concern.>

7. Corticosteroids

Mechanism of Action: Corticosteroids bind to
intracellular glucocorticoid receptors and regulate
the transcription of genes involved in inflammation
and immune responses. They reduce the production
of pro-inflammatory mediators and suppress
excessive immune activation, potentially limiting
tissue damage associated with severe respiratory
infections.>!—3

Reason for Limited Effectiveness: Corticosteroids
did not consistently improve outcomes in earlier
coronavirus infections, including SARS and MERS,
and their effects depend on disease severity and
treatment timing. In  COVID-19, systemic
corticosteroids such as dexamethasone are
beneficial in patients requiring supplemental oxygen
or ventilatory support, but they are not
recommended routinely for patients who do not
require oxygen because unnecessary
immunosuppression may cause harm.>*

8. lvermectin

Mechanism of Action: lvermectin is an antiparasitic
agent that acts primarily through glutamate-gated
chloride channels in invertebrates, causing
neuromuscular paralysis and parasite death. It was
investigated for COVID-19 after preliminary
laboratory studies suggested possible antiviral
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effects; however, the concentrations required for
these effects in vitro raised concerns regarding their
clinical feasibility.>*—%

Reason for Failure: Available clinical evidence has
not established a reliable benefit of ivermectin for
preventing or treating COVID-19. Inadequate
evidence of clinically meaningful efficacy, together
with concerns regarding the translation of laboratory
findings into achievable human drug concentrations,
limits its use for this indication.>®

9. Dexamethasone

Mechanism of Action: Dexamethasone is a potent
glucocorticoid that binds to intracellular
glucocorticoid  receptors and modifies the
expression of genes involved in inflammatory
responses. It reduces excessive inflammation and
immune-mediated lung injury, making it useful in
selected patients with severe or critical COVID-
19'60’61

Therapeutic Outcome and Limitations: Unlike
several repurposed drugs that failed to demonstrate
clinical benefit, dexamethasone has been shown to
reduce mortality in hospitalized patients requiring
supplemental oxygen or mechanical ventilation.
However, it does not provide the same benefit to
patients who do not require respiratory support and
may increase the risk of adverse effects when used
inappropriately.®2,6

10. Tocilizumab

Mechanism of Action: Tocilizumab is a monoclonal
antibody that binds to soluble and membrane-bound
interleukin-6 (IL-6) receptors, inhibiting IL-6-
mediated signalling. By reducing excessive
inflammatory responses, it may help control
systemic inflammation and respiratory deterioration
in selected patients with severe or critical COVID-
19'67772

Reason for Variable Effectiveness: The clinical
benefit of tocilizumab depends on patient selection,
disease severity, timing of administration, and
concomitant treatment, particularly systemic
corticosteroids. Evidence supports its use in selected
hospitalized patients with severe or critical COVID-
19 and systemic inflammation; however, it is not
universally  beneficial and can increase
susceptibility to secondary infections.”,’

11. Baricitinib

Mechanism of Action: Baricitinib is an inhibitor of
Janus kinase 1 and 2 (JAK1/JAK2). It reduces
intracellular  signalling mediated by several
inflammatory cytokines, including IL-2, IL-6, IL-
10, interferon-y, and granulocyte-macrophage
colony-stimulating factor. It may also interfere with
host-cell pathways involved in viral entry, although
its principal clinical role in COVID-19 is
immunomodulation.”—#3

Therapeutic Outcome and Limitations: Clinical
trials have demonstrated that baricitinib can improve
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outcomes in selected hospitalized patients with
COVID-19, particularly when used with appropriate
standard care. Nevertheless, treatment requires
monitoring for infections, thrombosis, changes in
liver function, cytopenias, and other potential
adverse effects. Its use should be guided by disease
severity and current treatment recommendations.?*

12. Tofacitinib

Mechanism of Action: Tofacitinib is a Janus kinase
inhibitor that primarily inhibits JAK1 and JAKS,
with activity against JAK2 at higher concentrations.
By interfering with cytokine-mediated intracellular
signalling, it reduces the production and activity of
inflammatory mediators that contribute to excessive
immune activation.®—!

Therapeutic Outcome and Limitations: A
randomized clinical trial reported a lower risk of
respiratory failure or death by day 28 among
hospitalized patients with COVID-19 pneumonia
treated with tofacitinib compared with placebo.
However, evidence remains more limited than for
some other immunomodulatory agents, and
potential  risks include serious infections,
thrombosis, and laboratory abnormalities. Its use
therefore requires careful patient selection and
clinical monitoring.®2,>

13. Sarilumab

Mechanism of Action: Sarilumab is a monoclonal
antibody that inhibits both soluble and membrane-
bound IL-6 receptors. By blocking IL-6-mediated
signalling, it may reduce excessive inflammatory
activity associated with severe COVID-19 and help
control inflammation-related respiratory
deterioration.”>—°’

Reason for Variable Effectiveness: Clinical trials
have produced variable results regarding the
efficacy of sarilumab in COVID-19. Some studies
have reported limited or no significant improvement
in major clinical outcomes, and secondary infections
remain a concern in critically ill patients. Its
effectiveness may depend on the severity of
inflammation, treatment timing, and concomitant
therapies.®

14. Anakinra

Mechanism of Action: Anakinra is a recombinant
interleukin-1 receptor antagonist that competitively
inhibits the binding of IL-1a and IL-1p to the IL-1
type 1 receptor. By suppressing IL-1-mediated
inflammatory signalling, it may help control
excessive inflammation in selected patients with
severe COVID-19 and features of systemic
hyperinflammation.*®

Reason for Variable Effectiveness and Adverse
Effects: The clinical benefit of anakinra in COVID-
19 has varied across studies and depends on patient
selection, disease severity, and the timing of
treatment. Potential adverse effects include
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injection-site  reactions, nausea, diarrhoea,
headache, and an increased risk of infection. Its use
is therefore restricted to selected clinical
circumstances in which an appropriate benefit-risk
assessment supports treatment.'®,'!

Pharmacological Profiles  and Clinical
Evaluation of Repurposed Drugs for COVID-19
1. Lopinavir/Ritonavir: Viral Protease Inhibition
and Clinical Outcomes

Pharmacological basis. Lopinavir inhibits HIV
protease, preventing the cleavage of viral Gag-Pol
polyproteins and thereby interfering with the
maturation of infectious HIV particles. Ritonavir is
administered primarily to inhibit CYP3A-mediated
metabolism of lopinavir and increase its systemic
exposure. This combination was investigated for
COVID-19 hecause of the possibility of repurposing
protease inhibitors as antiviral agents.>.®

Clinical evidence and limitations. Clinical
investigations did not demonstrate a significant
improvement in major outcomes among
hospitalized patients with COVID-19. The lack of
meaningful clinical benefit, together with the
differences between HIV protease and SARS-CoV-
2 proteases, limited the therapeutic applicability of
this combination.”.®

2. Remdesivir: Inhibition of Viral RNA Replication
Molecular target. Remdesivir is a nucleotide
analogue prodrug that undergoes intracellular
conversion to an active metabolite capable of
inhibiting the RNA-dependent RNA polymerase of
SARS-CoV-2. Its antiviral activity results from
interference with viral RNA synthesis, making it
mechanistically different from drugs that primarily
target host inflammatory pathways.12-4
Therapeutic limitations. Clinical outcomes depend
on the timing of administration, disease severity,
and the stage of viral replication. Although
remdesivir has demonstrated benefits in selected
clinical settings, its effects are not uniform across all
patient groups, and a consistent mortality benefit has
not been established in every hospitalized
population.'s

3. Darunavir: Limitations of Protease-Inhibitor
Repurposing

Pharmacological basis. Darunavir inhibits HIV
protease and prevents the processing of viral Gag
and Gag-Pol polyproteins into functional structural
and enzymatic components. Its established activity
against HIV prompted investigation of its possible
application against SARS-CoV-2.21-23

Evidence of limited activity. Darunavir did not
demonstrate convincing antiviral activity against
SARS-CoV-2 in relevant experimental studies. The
differences in protease structure and drug-target
interactions help explain why its established
antiretroviral activity did not translate into a
demonstrated therapeutic benefit for COVID-19.%
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4. Hydroxychloroquine: Early Antiviral Hypothesis
and Subsequent Evidence

Proposed mechanism. Hydroxychloroguine is an
antimalarial and immunomodulatory agent that can
alter endosomal and lysosomal pH and interfere
with certain cellular processes associated with viral
entry. These properties initially generated interest in
its potential application against SARS-CoV-2.30-32
Clinical limitations. Subsequent clinical research
did not establish a meaningful benefit for COVID-
19 treatment or prevention. Furthermore, its
potential to prolong the QT interval and cause
serious cardiac arrhythmias represents an important
safety concern, particularly in patients with
additional cardiac risk factors.®

5. Favipiravir: Interference with Viral RNA
Synthesis

Molecular mechanism. Favipiravir is converted
intracellularly into favipiravir-ribofuranosyl-5'-
triphosphate, which interferes with viral RNA-
dependent RNA polymerase activity. Depending on
the viral system and experimental conditions, this
interference may suppress RNA synthesis or
promote the accumulation of mutations in the viral
genome.*,4

Clinical limitations and safety. The clinical evidence
has not established a consistent, clinically
meaningful benefit for favipiravir in COVID-19.
Hyperuricaemia, gastrointestinal disturbances, and
elevations in liver enzymes have been reported,
requiring consideration of its safety profile
alongside the uncertainty regarding therapeutic
effectiveness.*!.#?

Dark and light side of Drug used in Covid-19.

6. Lopinavir: Antiretroviral medication lopinavir is
used to treat HIV; it was not created especially for
COVID-19. Although it was first thought to be a
possible COVID-19 therapy, investigations have
produced contradictory findings. The drawbacks
include possible adverse effects such gastrointestinal
problems and restricted effectiveness. On the plus
side, it is widely accessible and has a well-
established safety profile, although it is yet unclear
how effective it is against COVID-19. Toensure you
have the most recent information on COVID-19
therapies, always speak with medical professionals.?
Remdesivir: The antiviral drug remdesivir has been
approved for use in treating COVID-19 in an
emergency. Positively, it has demonstrated potential
in clinical trials and may help certain patients
recover faster. On the other hand, its drawbacks
include the lack of evidence regarding mortality
advantages, possible adverse effects such as
elevation of liver enzymes, and the requirement for
intravenous administration, which makes it less
practical for usage as an outpatient. Seeking
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individualised advice from healthcare professionals
on COVID-19 therapies is imperative.!2

7. Darunavir: An HIV protease inhibitor called
Darunavir has being investigated as a possible
treatment for COVID-19. On the plus side, because
it is used to treat HIV, its safety profile is
comparatively  well-established and it has
demonstrated antiviral effectiveness in laboratory
tests. On the other hand, its effectiveness against
COVID-19 appears to be limited based on little
clinical evidence, and its potential for treating this
virus is still being studied. Speaking with medical
experts is crucial if you want the most recent details
on COVID-19 therapies.?

Hydroxychloroquine: Early in the COVID-19
pandemic, hydroxychloroquine attracted attention,
although its application has been debatable. On the
down side, extensive research revealed that it poses
possible hazards like irregular heartbeat and is
unsuccessful in treating COVID-19. Its proven use
for autoimmune disorders and malaria indicates a
known safety profile, which is the positive side. Its
current COVID-19 treatment advice is, however,
limited, so careful assessment is essential. For the
most recent advice on COVID-19 therapies, always
seek the advice of medical professionals.

8. Favipiravir: One antiviral drug being investigated
for COVID-19 treatment is favipiravir Positively,
several studies have indicated that it is useful in
lowering symptoms and recovery

time. On the other hand, there is conflicting clinical
evidence, little information on the advantages of
mortality, and worries over safety when pregnant.
Its significance in treating COVID-19 is still being
studied, and for individualized advice, speaking
with medical professionals is crucial.*°

Umifenovir: Arbidol, also called umifenovir, is an
antiviral drug that is mostly used to treat influenza,
while it has also been researched for possible use in
COVID-19. On the plus side, some research points
to antiviral action against coronaviruses, and
COVID-19 treatment has been used in some nations.
On the other hand, there isn't much solid clinical data
to support its effectiveness, and its use in treating
COVID-19 isn't widely acknowledged. It's critical to
speak with medical professionals to get the most
recent recommendations on COVID-19 therapy as
research advances.>

Corticosteroids: By lowering  inflammation,
corticosteroids such as dexamethasone have
demonstrated efficacy in the treatment of severe
COVID-19 patients. Prolonged use, however, may
have negative effects as well, such weakened
immunity and a higher chance of recurring
infections. It's critical to weigh the advantages and
possible disadvantages of them while under medical
care.®?
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9. lvermectin: The application of ivermectin for
COVID-19 is still debatable. Studies vary in their
prospective advantages and lack of statistical
significance. Adverse effects may result from
misuse and self-medication. Making educated
judgments about Ivermectin and COVID-19
requires depending on trustworthy medical advice
and further research.%®

Tocilizumab: By focusing on cytokine storms, the
anti-inflammatory medication tocilizumab exhibits
potential in the treatment of severe COVID-19. It is
not, however, generally advised, and possible
adverse effects include elevated liver enzymes and
heightened susceptibility to infections. Its use ought
to be carefully evaluated in light of the unique
circumstances of each patient and under medical
supervision.®

10. Baricitinib: The immunosuppressive medication
baricitinib has been approved for use in conjunction
with remdesivir to treat severe COVID-19 cases. It
reduces inflammation. Its use could, however,
increase the risk of infections and other negative
effects. To weigh the advantages against any
potential disadvantages for each patient, medical
monitoring is essential.”’

Sarilumab In situations of severe COVID-19,
sarilumab, an interleukin-6 receptor antagonist, is
used to treat excessive inflammation. Although
there may be advantages, there may also be
disadvantages, such as an elevated risk of infections
and abnormal liver enzyme levels. Healthcare
practitioners must carefully assess each patient to
weigh the benefits against any possible negative
effects.®

Anakinra: The interleukin-1 receptor antagonist
anakinra is being investigated for the treatment of
severe COVID-19-related inflammation. There
could be advantages, but there could also be
disadvantages, such a higher chance of infections. In
COVID-19 patients, its use necessitates cautious
thought and medical monitoring in order to balance
its anti-inflammatory benefits and any side effects.®

11. Dexamethasone: Advantages and disadvantages
of COVID-19 treatment. Positively, it has shown
effectiveness in lowering mortality rates in severe
cases by inhibiting the cytokine storm, an
overreaction of the immune system. However, there
are some negative consequences linked to its use,
including immunosuppression, a higher chance of
developing secondary infections, and metabolic
problems. When administering dexamethasone to
COVID-19 patients, caution and close observation
are essential.®!

Tofacitinib: When it came to lowering the for
individuals with COVID-19 pneumonia who were at
risk of death or respiratory failure through day 28,
tofacitinib performed better than a placebo in a
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clinical trial. Are hospitalized. These results were
true for all individuals,® irrespective of their age,
gender, glucocorticoid usage, or length of symptoms
at baseline. They also held true for varying degrees
of extra oxygen consumption at the beginning.%
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