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EFFECTS OF ANTIVIRAL THERAPEUTIC DRUGS
FOR SARS-COV-2 ON TREATMENT OUTCOMES
AND CLINICAL PARAMETERS

The emergence of SARS-CoV-2, the virus responsible for the COVID-19 pandemic, has prompted
extensive research into antiviral therapeutic interventions aimed at improving treatment outcomes and
clinical parameters. It provides a concise overview of the research conducted in this field, focusing on the
impact and significance of various antiviral drugs. By analyzing key studies and trials, it aims to elucidate
the efficacy and safety profiles of drugs such as remdesivir, favipiravir, molnupiravir, and Paxlovid in
managing COVID-19. The scientific and practical significance of this research lies in its contribution to
understanding the role of antiviral drugs in combating SARS-CoV-2 infection. This knowledge is crucial
for optimizing treatment strategies and improving patient outcomes during the ongoing pandemic.
Methodologically, this research involves reviewing and synthesizing data from reputable studies
published in peer-reviewed journals. Key outcomes and clinical parameters assessed include viral
clearance, mortality rates, hospitalization duration, and adverse effects associated with antiviral drug
administration. The main results and analysis highlight the varying impacts of different antiviral drugs on
SARS-CoV-2 treatment outcomes. For instance, remdesivir shows promise in reducing recovery time and
mortality, while favipiravir demonstrates enhanced viral clearance but may cause transient liver enzyme
elevations. In conclusion, this research underscores the value of antiviral therapeutic drugs in mitigating
SARS-CoV-2 infection. The findings contribute to the evolving understanding of COVID-19 treatment
strategies and offer insights into optimizing clinical care protocols. The practical significance of these
results lies in informing healthcare professionals and policymakers about effective therapeutic options for
managing COVID-19 cases, ultimately improving patient care and outcomes. This abstract encapsulates
the essential aspects of research on antiviral drugs for SARS-CoV-2, emphasizing its scientific, practical,
and methodological significance in advancing our response to the global pandemic.

Key words: Antiviral drugs, SARS-CoV-2, Treatment outcomes, Clinical parameters, Efficacy, Safety
profiles, COVID-19 management.
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SARS-COV-2 BUpPYCTbIK, eMAIK ASPIAEPiHiH, eMAeYy HaTHIXKeAepi
)KOHe KAMHUKAADIK, MapameTpAepre acepi

SARS-CoV-2, COVID-19 naHAEMMSICbIHA >KayanTbl BUPYCTbIH NMansa 60AYbl EMAEY HOTUXKEAEP] MEH
KAMHMKAABIK, MapamMeTPAEpAi >KakcapTyFa 6arblTTaAFaH BUPYCKA KapCbl TepaneBTiK aparacyAapra KeH,
ayKbIMAbI 3epTTeyAep >Xyprizyre TypTki 60aabl. OA SPTYPAI BUPYCKa KapcCbl npenapaTrapAbiH acepi
MEeH MaHplI3blHa TOKTaAbIM, OCbl CaAaAa XKYPri3iAreH 3epTTeyAepre KbiCKalla LWOAY >KacanAbl. Herisri
3epTTeyAep MeH CblHAaKTapAbl TaAAQy apKbIAbl OA peMAECUMBUpP, (haBUMMPABUP, MOAHYTIMPABUP >KoHe
MakcaoBua cusikTbl npenapattapabliH COVID-19-meH Kypecyaeri TUIMAIAIT MeH Kayincisaik npoguAiH
aHblkTayFa GafblTTaAFaH. byA 3epTTeyAiH FbIAbIMM XKOHE MPAKTUKAAbIK, MAaHbI3AbIAbIFbI OHbIH SARS-
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CoV-2 nHpekuMaCcbIMEH KYpPeCcyAeri BUpycka KapcChbl npenapaTTapAblH POAIH TYCiHyre KOCKaH YAECi
60AbIN Tabbiraabl. ByA GiniM emaey CTpaTermMsirapbiH OHTAMAQHABIPY >KOHE >KAAFAChIN >KATKAH NaHAe-
MMS KE3IHAE MaLMEHTTEPAIH HOTMXKEAEPIH >KaKCapTy YLUiH 6Te MaHbI3Abl. DAICTEMEAIK TypFblaaH OYA
3epTTey peLeH3usiAaHATbIH XKYPHAAAAPAQ XKapusiAaHFaH OEAEAAT 3epPTTEYAEPAIH AEPEKTEPIH KapayAbl
JKOHEe CUHTe3AeyAi KamTuabl. baranaHFaH Herisri HaTMXXKeAep MeH KAMHUKAAbIK, MapameTpAepre
BMPYCTbIK, KAMPEHC, OAIM-XKITIM KOpCeTKilLTepi, aypyxaHara >KaTKbI3Yy y3aKTblfbl >K8HE BMPYCKa Kapcbl
npenapaTTapAbl eHrizyMeH 6aiAaHbICTbI KaFbIMCbI3 dCEPAEP >KaTaAbl. Herisri HaTuxXeAep MeH TarAa-
yAap 8pTYPAI BUpYCKa Kapchl npenapaTttapAbiH SARS-CoV-2 emaey HoTUXKeAepiHe 8pTYPAI acepAepiH
KepceTeAl. MbliCaabl, PEMAECUBMP KaAMblHA KEATIPY YakbIThbl MEH OAIMAI asanTyra yoae 6epeai,
aA haBMNMpPaBMp BUMPYCTbIK, KAMPEHCTIH >KOFapbiAaybiH KepceTeai, 6ipak, Gayblp hepMeHTTepiHiH
YaKbITLIA XOFapPbIAQYbIH TYAbIPYbl MyMKiH. KopbITbiHAbIAGK Keae, OyA 3epTTey SARS-CoV-2 undek-
LMSICbIH YKEHIAAETYAET BUPYCKA KapChl EMAIK MpenapaTTapAblH, KYHAbIAbIFbIH KepceTeai. HaTuxkeaep
COVID-19 emaey cTpaTerMsaAapbiHbiH, AAMbIM KEAe >KaTKaH TYCIHIriHEe bIKMaA eTeAl >KoHe KAMHMKAABIK,
KYTIM XaTTamaAapblH OHTAMAQHABIPY TypaAbl TYCiHiK 6epeai. ByA HaTMXeAepAiH MNpakTUKAAbIK,
MaHbI3AbIAbIFbI  AEHCAYAbIK, CaKTay MamaHAapbl MeH casicatkepaepai COVID-19  >kaFaaiAapbiH
6ackapyAblH TMIMAI TepaneBTiK HycKaAapbl TypaAbl aknapaTTaHAbIPYAQ, HOTMXECIHAE MaumeHTTep-
re KyTiM KOpPCETYy MeH OHbIH HOTUXXeAepiH >KakcapTyAa >KaTtblp. byAa pedepat SARS-CoV-2 BupycbiHa
KapcCbl MpernaparTapAbl 3epTTeyAiH MaHbI3Abl aCMeKTIAepiH KaMTHMAbI, OHbIH >kKahaHAbBIK MaHAEMUSIFa
KapCbl OPEKETIMI3AI IATEPIAETYAETT FbIAbIMM, MPAKTMKAABIK, )KOHE SAICTEMEAIK MaHbI3AbIAbIFbIHA 6aca
Ha3ap ayAapaAbl.

Ty#in ce3aep: Bupycka kapcbl npenapattap, SARS-CoV-2, EMaey HaTukeAepi, KAMHMKaAbIK, na-
pameTtpaep, Tuimaiaik, Kayincisaik npodpuabaepi, COVID-19 6ackapy.
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BAnsiHMe NpOTMBOBUPYCHBIX TepaneBTMYeCKMX NnpenaparToB
npu SARS-CoV-2 Ha pe3yAbTaTbl A€4eHUS U KAMHUYEeCKMEe NnapamMeTpbl

[MosieAeHne SARS-CoV-2, Bupyca, oTBeTCcTBEHHOro 3a naHaemmio COVID-19, nobyamao Kk 06-
LUIMPHBIM MCCAEAOBAHMIM MPOTMBOBUPYCHBIX TepaneBTUUYECKMX Mep, HanpaBAEHHbIX Ha YAyulleHue
PE3YAbTATOB AEUYEHUS 1 KAMHUYECKMX MapameTpoB. B Hem npeacTaBaeH kpatkuii 0630p MccAepoBa-
HWI, MPOBEAEHHbIX B 3TOM 06AACTM, C YNIOPOM Ha BAMSIHME M 3HAYEHME PA3AMUHbBIX MPOTUBOBUPYCHbIX
npenapaTtoB. AHAAM3MPYS KAKOUEBbIE MCCAEAOBAHUS M UCMbITAHUS, OH CTPEMUTCS BbISICHUTb NPOMUAN
3¢ppekTMBHOCTU 1 6E30MacCHOCTYM TaKMX NMPEenapaToB, Kak PEMAECUBUP, PaBUMUPABUP, MOAHYTTUPABUP
M nakcaoBuA, npu aedennn COVID-19. HayuHag 1 npakTnyeckas 3Ha4MMOCTb AQHHOIO MCCAEAOBAHMS
3aKAIOYAETCS B €70 BKAQAE B MOHUMAHME POAU MPOTUBOBUPYCHbIX NpernapaToB B 6opbbe ¢ nHpekLmen
SARS-CoV-2. 3T 3HaHMS MMEIOT peLlaioLLee 3HaYeHNe AAS ONTUMM3ALIMM CTPATErnim Ae4eH s U YAy Y-
LLIEHMS PE3YAbTATOB AEUYEHWNS MaLUMEHTOB BO BPEMS MPOAOAXKAIOLLENCS NaHAeMUN. MeTOAOAOrMYeCKM
3TO MCCAEAOBAHME BKAIOYAET B cebst 0630p M CMHTE3 AQHHbBIX aBTOPUTETHbBIX MCCAEAOBAHUI, Ony6An-
KOBaHHbIX B peLeH31pyemMblX XypHarax. KaloueBble MCXOAbI U OLLeHVBaeMble KAMHMYECKME NapamMeTpbl
BKAIOYQIOT KAMPEHC BUPYCA, YPOBEHb CMEPTHOCTU, MPOAOAXKMTEABHOCTb FOCMUTAAM3ALLMN U MOBOYUHbIE
3 peKTbl, CBS3aHHbIE C NMPUMEHEHMEM MPOTUBOBUPYCHBIX NpenapaTtoB. OCHOBHbIE pe3yAbTaTbl M aHa-
AM3 MOAYEPKMBAIOT PA3AMUYHOE BAMSIHME PA3AMYHbIX MPOTUMBOBMPYCHbBIX MPENnapaTtoB Ha pe3yAbTaThbl
Aeuennst SARS-CoV-2. Hanpumep, pemaecrBup 06eLiaeT CoKpaTUTb BPEMS BbIBAOPOBAEHUS U CMepT-
HOCTb, TOrAQ Kak (DaBMnNMpaBuMp AEMOHCTPUPYET YAYULLEHHbIN KAMPEHC BUPYCa, HO MOXET Bbl3blBaTb
NMpeXoASiLLEe MOBbILLIEHME YPOBHS (DEPMEHTOB NeyeHun. B 3akAloUeHne, 3TO CCAeAOBAHWE MOAYEPKMBa-
€T LUEeHHOCTb MPOTUBOBUPYCHbIX TepaneBTUYECKMX NpenapaTtoB B cMmsarvyeHmum nHdekummn SARS-CoV-2.
[ToAyyYeHHble pe3yAbTaTbl CMOCOOCTBYIOT Pa3BUTHIO NMOHUMaHKMs ctpaternii Aedenns COVID-19 u aaior
npeAcTaBaeHre 06 ONTUMM3ALUMKM MPOTOKOAOB KAMHMYECKOM nomoluu. [pakTuueckas 3HaYMMOCTb
3TUX PE3YAbTATOB 3aKAIOYAETCS B MH(POPMMPOBAHUM MEAMLIMHCKMX PABOTHUKOB M MOAUTUKOB 06 3h-
(heKTUBHbIX TepaneBTUUYECKMX BapraHTax AeveHns caydyaeB COVID-19, uto B UTOre yAydllaeT yxoA 3a
naumeHTamm 1 pesyAbtatbl. B 3ToM pedheparte oTpakeHbl OCHOBHbIE acnekTbl MICCAEAOBAHWM MPOTUBO-
BMPYCHbIX npenapaToB NpotuB SARS-CoV-2, noauepkHyTa MX Hay4Hasl, NpakTnyeckas n MeToAOAOT M-
yeckasl 3HaUMMOCTb AASI POABMKEHMSI HALLIMX MEP PEarMpoBaHmst Ha TAOGAAbHYIO MAHAEMUIO.

KAroueBble caoBa: npoTuBOBMpPYCHble npenapatbl, SARS-CoV-2, pe3yAbTaTbl A€UEHUS, KAMHNYe-
ckre napameTpbl, 3heKTUBHOCTb, NpodmAm GesonacHocTn, BeaeHmne COVID-19.

137



Effects of antiviral therapeutic drugs for SARS-COV-2 on treatment outcomes and clinical parameters

Introduction

COVID-19, discovered in Wuhan, China in
2019, has rapidly become a global pandemic due
to high infection rates and the failure to contain
the virus. The new virus, SARS-CoV-2, shares
structural similarities with other coronaviruses
and has evolved into more virulent forms. The
pathophysiological mechanisms for COVID-19
are not fully understood, but lifestyle conditions,
environmental features, and exposure to metals
can contribute to the pathogenesis of various
diseases. To improve the overall management of
the pandemic, an overview of therapeutic options
is necessary. Several drugs, including colchicine,
galidesivir, azithromycin, mefloquine, ivermectine,
clevudine, tocilizumab, fedratinib, and Rheum
officinale, are under evaluation in clinical trials.
Favipiravir (FVP) and remdesivir (RDV) represent
potential therapeutic options in COVID-19 patients
[33, 35, 43]. The coronavirus disease of 2019
(COVID-19) pandemic represents a historic global
event, reshaping societies worldwide in ways not
witnessed since the 1918 influenza (HIN1 virus)
outbreak in Spain. Originating in Wuhan, China,
the current pandemic has swiftly spread across
219 countries and territories, underscoring the
urgent need for effective interventions against
the causative agent, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) [23] The
COVID-19 pandemic has led to increased deaths
and global health crisis, necessitating immediate
implementation of antiviral therapies and the
development of oral antiviral pharmaceuticals to
reduce healthcare burden [38]. COVID-19, a highly
contagious respiratory infection, poses a significant
challenge for drug development and healthcare
workforces due to its vulnerability and multi-organ
damage [39]. Chenopodin’s bioinformatic analysis
identified 14 amino acid residues as potential
antibacterial peptides. Cationic and hydrophobic
optimizations refined peptide candidates’ biological
activity. Computer-designed peptides showed
high antibacterial activity against Gram-positive
and Gram-negative bacteria and viruses [15]. The
trial evaluates nelfinavir’s antiviral, clinical, and
safety efficacy in patients with mild COVID-19,
with participants from 10 hospitals in Japan [21].
ARS-CoV-2, a large single-stranded RNA virus,
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primarily targets the respiratory tract but also affects
various other organs and systems, posing significant
challenges to healthcare systems globally. The
emergence of new viral variants, such as the UK
and South Africa variants, highlights the ongoing
evolution of the virus and the need for adaptable
treatment strategies. Understanding the virus’s entry
mechanisms and replication cycle has been crucial
for developing antiviral therapies. Despite the
absence of specific drugs or vaccines, repurposing
existing medications has emerged as a promising
strategy due to its cost-effectiveness and potential for
rapid deployment [23]. Recent developments in anti-
coronavirus drugs, cost, and combination therapy
are discussed for effective health management [6].
COVID-19, a severe virus, affects 200 million
people globally. Protease inhibitors like lopinavir/
ritonavir and atazanavir/ritonavir are investigated for
treatment, but side effects persist [30]. COVID-19
has sparked interest in chloroquine diphosphate
and hydroxychloroquine for treating SARS-
CoV-2 infection, despite potential retinal toxicity
and myopathy risks from prolonged use [7]. The
FDA has approved Remdesivir and molnupiravir
for treating mild to moderate COVID-19 due to
their superior recovery time compared to placebo
[41]. Infections can be countered with prophylaxis,
vaccination, and treatment with antimicrobial
drugs. Prophylaxis reduces morbidity and
mortality but is not useful for infected patients.
Therapy can arrest ongoing infections, unlike
vaccines, which require new development.
COVID-19 hit the drug world unprepared [8]. The
COVID-19 pandemic has led to a global outbreak,
requiring a comprehensive review of antiviral
drugs’ mechanisms of action for future treatment
and potential outbreaks [5]. Overall, the search
for effective antiviral therapies against SARS-
CoV-2 remains ongoing, emphasizing the need
for continued research and clinical trials. The
complexity of COVID-19 demands a multifaceted
approach, considering diverse drug classes,
treatment regimens, and global variations in
response. This review provides a comprehensive
update on repurposed antiviral drugs, outlining
their mechanisms of action, clinical findings, and
therapeutic considerations, aiming to contribute
to the ongoing efforts to combat the COVID-19
pandemic [23, 1].
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Table 1 — Effects of Antiviral Therapeutic Drugs for SARS-CoV-2 on Treatment Outcomes and Clinical Parameters

Drug Name Study/Source Treatment Outcomes Clinical Parameters
Remdesivir Beigel ?0316 NEM Reduced time to recovery - Decreased viral load
- Lower mortality rate - Improved oxygenation
- Shortened duration of hospitalization ) No mgnlﬁcant impact on overall
inflammation
Favipiravir Cai etza (1)2’ g“ ancet Faster viral clearance - Increased liver enzyme levels (transient)
- Improved clinical recovery - No significant QTc prolongation
- Reduced progression to severe disease
Molnupiravir Mahmud et al, - Lowered risk of hospitalization and death |- Mild gastrointestinal symptoms
P JAMA 2021 P g ymp
- Reduced viral shedding - No significant effects on QT interval
Paxlovid Jayk f/;:é”;g;;ngl R Reduced risk of hospitalization or death | - Mild adverse events (e.g., diarrhea)
- Shortened time to symptom resolution - May interact with certain medications
- Effective against variants (e.g., Omicron)
Molnupiravir Fischer et al., Lancet | Shortened time to viral clearance - Mild adverse eftects (e.g., nausea)
P Infect Dis 2021 £
- Lowered risk of severe outcomes - No significant impact on liver enzymes

Ongoing Clinical Trials of Candidate Drugs
against SARS-CoV-2

The COVID-19 pandemic has intensified the
need for effective treatments. Based on previous data
from activities against other viruses and empirical
knowledge from case reports, several drugs have
entered clinical trials to assess their therapeutic
potential against SARS-CoV-2. Here, we review the
current knowledge on the most promising candidates
for COVID-19 treatment. Remdesivir (GS-5734),
a nucleoside analog, has shown antiviral activity
against various viruses and demonstrated inhibition
of SARS-CoV and MERS-CoV in cell cultures and
animal models. Despite initial optimism, clinical
trials in different countries like France, Canada, and
the United States have yielded mixed results, with
some trials showing no significant antiviral effects
against SARS-CoV-2. Lopinavir and Ritonavir,
protease inhibitors used to treat HIV, have
demonstrated antiviral activities against MERS-
CoV but have shown inconsistent results against
SARS-CoV-2. Clinical trials have not consistently
shown benefits, and some studies indicate potential
adverse effects. Interferons (IFN-I), cytokines
important for antiviral immunity, have been used

in clinical trials. While IFN-B shows potent
antiviral effects in vitro and in animal models,
clinical trials in SARS and COVID-19 patients
have not consistently demonstrated significant
improvements in outcomes. Corticosteroids, like
dexamethasone, have shown promise in reducing
mortality in severe COVID-19 cases but may not
benefit all patients, particularly those not requiring
respiratory support. Umifenovir, Ivermectin, and
Chloroquine/Hydroxychloroquine have also been
investigated but with varying degrees of efficacy
and safety concerns. Tocilizumab, an IL-6 receptor
antagonist, has shown potential in reducing
mortality and improving clinical outcomes in
severe COVID-19 patients with cytokine storm
syndrome. Convalescent plasma therapy, utilizing
antibodies from recovered individuals, has shown
promising results in rescuing severe COVID-19
cases, particularly when administered early in the
disease course with high antibody titers. Despite
the optimism surrounding these candidate drugs,
many clinical trials have not provided conclusive
evidence of their efficacy against SARS-CoV-2.
Further research is needed to determine the most
effective treatments for COVID-19 [40, 31, 38].
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The clinical consequences of SARS-CoV-2

COVID-19 is an acute respiratory syndrome
primarily affecting the lungs, causing pneumonia
that can progress to severe stages, including
ARDS, multiorgan failure, and death. The virus
is transmitted through droplets, respiratory fluids,
and direct contact, but recent data has shown novel
modes of transmission. Four stages of SARS-CoV-
2-induced infection are described: asymptomatic
carrier state, mild-to-moderate (81% of cases),
severe (14% of cases), and critically ill (5% of
cases). Symptomatic patients present a complex
symptomatic panel from mild to fatal manifestations,
characterized by flu-like symptoms, dyspnea,
expectoration, chest discomfort, respiratory distress,
and lymphocytopenia. All patients exhibiting
mild-to-moderate forms present abnormalities in
chest computed tomography images [12]. Fusion
inhibitors like baricitinib and umifenovir inhibit viral
entry into host cells, while camostat mesylate targets
fusion steps. Protease inhibitors like lopinavir,
darunavir, and atazanavir have potential use against
COVID-19, with clinical trials ongoing [16]. SARS-
CoV-2 infection causes severe symptoms, including
fever, cough, and dyspnea, which can progress to
life-threatening systemic inflammation and multi-
organ dysfunction. The incubation period for
COVID-19 is short, but it can also lead to myocardial
inflammation, neurological and neuropsychiatric
impairments. Severe COVID-19 is not limited to
the aged population, as children and young adults
are also at risk. High levels of proinflammatory
macrophages and neutrophils have been observed
in the bronchoalveolar lavage fluid of COVID-19
patients, contributing to the inflammatory cytokine
storm. The recruitment of activated neutrophils and
monocytes may be driven by pulmonary endothelial
cell dysfunction through vascular leakage, tissue
edema, endothelitis, and disseminated intravascular
coagulation. Pharmacological therapies against
COVID-19 are crucial, considering the patient’s
disease severity and the four categories of severity
of the disease. Antiviral drugs and neutralizing
monoclonal antibody therapies are more effective
early during the infection, while glucocorticoids are
potent anti-inflammatory drugs that mitigate the risk
of ARDS in COVID-19 and other viral pneumonia.
However, clinical trials have not identified specific
subpopulations of critically ill patients already being
treated with corticosteroids that would benefit with
additional treatment with IL-6 or JAK inhibitors
[25, 1]. Effectiveness and safety of five antivirals,
remdesivir, ribavirin, favipiravir, umifenovir,
and lopinavir/ritonavir, in treating SARS-CoV-2

patients. Results show no significant benefits in
mortality, viral clearance, or hospital stay [17].

The dynamics of the SARS-CoV-2 virus and the
effectiveness of antiviral treatments

In silico experiments were conducted to
determine the therapeutic response of drug
treatments blocking virus replication in COVID-19.
Clinical outcomes are related to the timing of
antiviral treatment initiation, and the antiviral
effects of a treatment are dependent on dose and
the patient’s immune system. The study examined
various scenarios, varying the time of treatment
initiation (0.5 or 5 days from symptom onset) and
the inhibition rate (99% or 50%). The results showed
that early initiation of antiviral treatment with a high
inhibition rate immediately reduced the viral load
after initiation. However, if the inhibition rate was
low (i.e., 50%), the viral load kept increasing, and
the viral load decay rate after the peak was slower
or equivalent to that without treatment. This was
because viral replication was not efficiently inhibited,
and it continued albeit with a lower rate even after
treatment initiation and long after the peak. Virus
dynamics were not much influenced if treatment was
initiated after the peak, regardless of the inhibition
rate or the patient type. It was observed that a weak
antiviral effect was observed for patients with rapid
decay even when the treatment was initiated after
the peak. These findings suggest that antiviral drugs
can mitigate virus replication to some extent, and
similar findings for virus dynamics and antiviral
effects have been suggested in other infectious
diseases [24, 31, 29]. Antiviral treatments like
nirmatrelvir/ritonavir and molnupiravir have been
shown to reduce hospitalization and mortality rates
in individuals with mild-to-moderate COVID-19.
However, these drugs are not widely used due to
concerns about rebound effects post-treatment. The
FDA approved nirmatrelvir/ritonavir for treating
mild-to-moderate COVID-19 in high-risk adults
aged >18 years in May 2023, but no consistent link
was found between treatments and rebound [42].
COVID-19’s heightened infammatory response
necessitates  anti-infammatory/immunomodulator
drugs like corticosteroids, dexamethasone, and
mucormycosis. Tocilizumab, Sarilumab, and
Anakinra are widely used, but should be used
cautiously in certain patients [1, 38].

Discussion
The COVID-19 pandemic has accelerated drug

discovery, with several antivirals approved in less
than two years. Public sector funding, collaborations,
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and targeted protein development are crucial for
pandemic preparedness and early clinical trials [47].
A study analyzing 12,000 drugs found 100 with
antiviral activities against SARS-CoV-2 replication.
21 molecules had dose-activity relationships,
13 had EC50 values below 500 nM. Safety data
suggests sufficient activity during therapy [38].
N-acetylcysteine (NAC) has potential therapeutic
benefits in COVID-19 treatment, including
oxidative stress regulation, immune modulation,
and apoptosis management. It enhances oxygenation
and circulation, potentially improving respiratory
outcomes and preventing end-organ failure [3]. A
systematic review of three antivirals for COVID-19,
remdesivir, lopinavir/ritonavir, and favipiravir,
found potential benefits in improving clinical
recovery, but limited clinical trials hinder definitive
recommendations [36]. Despite no clinically proven
treatment for COVID-19, clinicians offer supportive
symptomatic treatments like oxygen therapy
and antibiotics. Drug discovery efforts focus on
repurposing drugs, high-throughput screening,
and understanding disease molecular mechanisms
[34]. Antiviral therapies for COVID-19 encompass
a range of treatments including immunoglobulin
and monoclonal antibodies, nucleoside analogs,
protease inhibitors, fusion inhibitors, and antisense
nucleotides used in various combinations [19]. The
study explores the repurposing of FDA-approved
antiviral drugs against SARS-CoV-2 Mpro, revealing
good docking scores and glide energy compared to
known crystal RZS [10]. The study examines the
impact of antiviral treatments on SARS-CoV-2
viral dynamics using a stochastic model. It predicts
the success of prophylactic antiviral therapy in
blocking or delaying infection, focusing on the early
stages of infection [11]. A Hong Kong study found
molnupiravir and nirmatrelvir-ritonavir effective in
reducing all-cause mortality and hospitalization in
COVID-19 patients with type 2 diabetes. However,
the PANORAMIC study found molnupiravir’s
use did not reduce hospitalizations or deaths but
improved recovery time [27]. The RdRp inhibitor
remdesivir remains the only authorized antiviral
drug, despite numerous clinical trials. Understanding
efficacy, safety, and virus resistance mechanisms is
crucial for developing new drugs [2]. COVID-19
pandemic impacts public health and economy,
assessing drugs’ efficacy and safety. Traditional
Chinese Medicine, small peptides targeting ACE2,
and vaccines are promising, but clinical trials are
needed [48]. A study in Saudi Arabia compared
Favipiravir (FVP) clinical outcomes and therapeutic
effectiveness in COVID-19 patients. Results showed
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improved cough symptoms and lower CRP values
in patients receiving FVP therapy compared to the
control group [32]. Remdesivir, an investigational
compound, has broad antiviral activities against
RNA viruses like SARS-CoV and MERS-CoV. It
selectively inhibits Ebola virus replication, human
CoV-229E, and CoV-OC43 replications. It has
potential for SARS-CoV-2 infection [44]. The
SARS-CoV-2 pandemic has been ongoing for
nearly a year, with potential for future pandemics.
Personal preventive measures, high nutritional
and lifestyle status, and complementary health
approaches like Ayurveda, Siddha, and Traditional
Chinese Medicine (TCM) are essential for
managing the virus [20]. Pfizer’s PAXLOVID™,
an oral antiviral candidate, significantly reduced
hospitalization and death in high-risk adult patients,
demonstrating the effectiveness of pharmacological
interventions [13]. A nationwide study found
similar viral shedding durations between treatment
groups for mild COVID-19 patients, suggesting
early initiation of antiviral therapy is crucial. The
optimal dose is unclear, and risk factors include old
age, malignancy, and cardiovascular diseases [9].
Favipiravir and Umifenovir show antiviral activity
against RNA viruses, but clinical decision-making
is challenging due to small sample sizes. COVID-19
presents a challenge for medical scientists [26]. The
use of therapeutic antiviral medications and broad-
spectrum antibiotics for SARS-CoV-2 treatment
underscores the need for further research, human
rights, secure health data management, and rigorous
laboratory examinations [6]. SARS-CoV-2 rebound
occurs as a mild illness after acute illness resolution,
occurring in both treated and untreated patients.
It’s not associated with nirmatrelvir/ritonavir
treatment. Rebound rates are higher in antiviral
treatment patients [42]. Remdesivir was found to
be more effective in treating Covid-19, resulting in
shorter recovery times, improved recovery scores,
and reduced healthcare resource usage during the
pandemic [4]. The REVOLUTIOn trial compared
repurposed drugs atazanavir, daclatasvir, and
sofosbuvir/daclatasvir to placebo in COVID-19
patients [28]. The study assessed the efficacy of oral
antiviral therapy (OAV) in reducing COVID-19
mortality and hospitalization, finding that
molnupiravirreduced viral load, symptom resolution,
and medical care access frequency [45]. RCTs,
while time-consuming, provide evidence for early
administration of effective COVID-19 treatments,
while larger studies are needed for less-described
drugs like sofosbuvir/daclatasvir [46]. A study
comparing remdesivir (RDV) and mAB combination
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casirivimab/imdevimab (CVIV) in COVID-19
patients found that RDV treatment reduces worse
outcomes and prevents oxygen-requiring outcomes.
Early RDV treatment can help high-risk patients
[22]. Clinical studies on SARS-CoV-2 antiviral
effects often yield inconsistent results due to large
virus dynamics. Researchers suggest considering
treatment initiation time and using viral load
measurements instead of mortality [24]. COVID-19
poses a global threat to human health, healthcare
systems, and economic losses. To combat the virus,
researchers are focusing on developing SARS-CoV-
2-related immune mechanisms, drugs, and potential
vaccine candidates. Drug repurposing is the best
strategy, considering drugs effective against other
viruses and anti-inflammatory drugs. Developing
therapeutic and prophylactic vaccines is crucial
for long-term applications, but safety and efficacy
trials present challenges. Controlling the pandemic
through standard operating procedures, preventive
measures, and early diagnosis can help reduce viral
transmission and reduce burden on the medical
system [31, 38]. The SARS-CoV-2 infection follows
a typical viral kinetic pattern, with a high peak load
in the first few days, followed by a short decay,
slower clearance, and rapid elimination phase, and
attributed to innate mechanisms [18]. A study has
developed a systematic repurposing of remdesivir,
a broad-spectrum antiviral drug, to combat
COVID-19. Researchers identified the pathogenesis
of the virus and optimized its efficacy for optimal
viral deceleration with minimal drug administration.
The study also developed a toxicology model,
calculating a 58% toxicity reduction. The 5-day
course of remdesivir offers similar benefits with
fewer harms and lower costs, potentially reducing
clinical trials and enabling tailored virus-specific
therapies. This approach could significantly improve
quality of life [14].

Conclusion

Investigation on antiviral therapeutic drugs
for SARS-CoV-2 has yielded promising insights
into improving treatment outcomes and clinical
parameters among COVID-19 patients. Studies
have demonstrated the efficacy of certain antiviral
medications, such as remdesivir and molnupiravir,

in reducing viral load, shortening symptom duration,
and lowering mortality rates. These findings
highlight the potential impact of antiviral therapy in
managing severe COVID-19 cases and improving
overall patient outcomes. Additionally, monitoring
key clinical parameters and biomarkers can provide
valuable insights into treatment response and
guide therapeutic decisions to optimize patient
care. Looking ahead, several prospects emerge
for the implementation and further development
of antiviral therapies for SARS-CoV-2. Advances
in precision medicine allow for tailored treatment
regimens based on individual patient characteristics,
optimizing therapeutic efficacy and minimizing
adverse effects. Leveraging patient-specific factors,
such as viral load kinetics and host immune response
profiles, can enhance treatment outcomes and inform
clinical decision-making. Exploring synergistic
effects through combination therapies, such as
pairing antiviral drugs with immunomodulators or
other therapeutic agents, presents an opportunity
to enhance treatment efficacy and mitigate the
developmentofviralresistance. Investigating optimal
drug combinations and dosing regimens can lead to
more effective treatment strategies against SARS-
CoV-2. Strengthening international partnerships
and promoting equitable access to effective antiviral
therapies are essential for addressing the global
impact of COVID-19. Collaborative efforts in
research, development, and distribution of antiviral
drugs can facilitate timely access to treatments
and improve healthcare outcomes worldwide.
Continued research into novel antiviral agents and
drug repurposing initiatives expands the arsenal of
effective treatments against SARS-CoV-2 variants
and future viral threats. Investing in innovative
drug discovery and development efforts enables
the rapid adaptation of therapies to evolving viral
landscapes, enhancing preparedness for emerging
infectious diseases. In conclusion, ongoing research
underscores the potential of antiviral therapeutic
drugs in combating SARS-CoV-2 and advancing
patient care. Embracing innovative approaches,
fostering global cooperation, and prioritizing
drug development efforts are critical steps toward
maximizing the impact of antiviral therapies in the
fight against COVID-19 and emerging infectious
diseases.
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