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Abstract. The COVID-19 pandemic has necessitated the exploration of various therapeutic strategies, including 

the repurposing of existing antiviral drugs. This narrative review examines the use of anti-retroviral agents in the 

treatment of COVID-19, focusing on their mechanisms of action, efficacy, and safety profiles. Key antiretrovirals 

discussed include Remdesivir, Lopinavir/Ritonavir, Ribavirin, Oseltamivir, Favipiravir, and Sofosbuvir. These 

agents primarily act by inhibiting RNA-dependent RNA polymerase (RdRp), a critical enzyme in the replication 

cycle of SARS-CoV-2. Clinical trials and in vitro studies have provided mixed results regarding their effectiveness, 

with some agents showing promise in reducing mortality and improving recovery times, while others have 

demonstrated limited efficacy. The review highlights the urgent need for further clinical research to optimize 

antiviral regimens and improve patient outcomes in the ongoing battle against COVID-19. 
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Abstrak. Pandemi COVID-19 telah mendorong eksplorasi berbagai strategi terapeutik, termasuk penggunaan 

kembali obat antivirus yang sudah ada. Tinjauan naratif ini mengkaji penggunaan agen anti-retroviral dalam 

pengobatan COVID-19, dengan fokus pada mekanisme kerja, efektivitas, dan profil keamanannya. Beberapa anti-

retroviral utama yang dibahas meliputi Remdesivir, Lopinavir/Ritonavir, Ribavirin, Oseltamivir, Favipiravir, dan 

Sofosbuvir. Agen-agen ini terutama bekerja dengan menghambat RNA-dependent RNA polymerase (RdRp), 

enzim krusial dalam siklus replikasi SARS-CoV-2. Uji klinis dan studi in vitro telah memberikan hasil yang 

beragam mengenai efektivitasnya, dengan beberapa agen menunjukkan potensi dalam mengurangi angka 

kematian dan mempercepat pemulihan, sementara yang lain menunjukkan efektivitas terbatas. Tinjauan ini 

menekankan perlunya penelitian klinis lebih lanjut untuk mengoptimalkan rejimen antiviral dan meningkatkan 

hasil pengobatan pasien dalam menghadapi COVID-19. 

 

Kata kunci: COVID-19, anti-retroviral, SARS-CoV-2, RNA-dependent RNA polymerase, terapi antivirus. 

 

1. INTRODUCTION 

The COVID-19 pandemic, which emerged in 2019, remains a significant global health 

crisis. By the end of 2020, the World Health Organization had documented over 54 million 

confirmed cases worldwide, with more than 1.3 million fatalities (WHO, 2020). Indonesia has 

been notably affected, with a death toll of 16,945 out of 538,883 confirmed cases as of 

November 2020 (Kemenkes RI, 2020). In addition to preventive measures, enhancing 

therapeutic interventions is crucial to reduce the mortality rate among COVID-19 patients. 

Although vaccine development is ongoing, the immediate need posed by the pandemic has led 

to the repurposing of existing drugs as potential treatment options. Various therapeutic 

strategies have been implemented, particularly for patients in severe condition (Sadeghi et al., 

2020; Setiadi et al., 2020). 

Coronaviruses are large, enveloped, single-stranded RNA viruses capable of infecting a 

diverse range of species, including humans and various mammals like dogs, cats, cattle, and 
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pigs (Channappanavar et al., 2014; Wiersinga et al., 2020). These viruses are divided into four 

genera—α, β, γ, and δ—based on their genetic characteristics. The α and β coronaviruses 

primarily infect mammals (Rabi et al., 2020). SARS-CoV-2, which causes COVID-19, belongs 

to the Coronaviridae family (Wu & McGoogan, 2020). Human coronaviruses such as 229E and 

NL63, which lead to common respiratory illnesses like colds and croup, are classified within 

the α genus, whereas SARS-CoV, MERS-CoV, and SARS-CoV-2 are part of the β genus (Yuki 

et al., 2020). 

The primary mode of SARS-CoV-2 transmission is through respiratory droplets from 

coughs or sneezes. Once inhaled, the virus targets type 2 alveolar epithelial cells (AT2) in the 

lungs, which are responsible for producing surfactant to reduce alveolar surface tension and 

prevent collapse. SARS-CoV-2 spike proteins have been found to bind with ACE-2 receptors 

on these cells (Li et al., 2019; Wang et al., 2020). ACE2 has been identified as the key receptor 

for SARS-CoV, with high expression levels observed in the lungs, heart, ileum, kidneys, and 

bladder (Zou et al., 2020). The roles of ACE2 and TMPRSS2, a cellular serine protease, are 

critical in facilitating the entry of SARS-CoV-2 into host cells, integrins may cause 

conformational changes in ACE2 when interacting with the virus (Hoffmann et al., 2020). Like 

other respiratory viruses such as influenza, SARS-CoV-2 can result in severe lymphopenia by 

targeting and destroying T lymphocytes. The virus-induced inflammatory response, involving 

both innate and adaptive immunity, hinders lymphopoiesis and increases lymphocyte apoptosis 

(Vaduganathan et al., 2020). As the infection progresses and viral replication accelerates, the 

integrity of the epithelial-endothelial barrier deteriorates. SARS-CoV-2 additionally targets 

pulmonary capillary endothelial cells, intensifying the inflammatory response and leading to 

the infiltration of monocytes and neutrophils. Autopsy reports have shown widespread 

thickening of alveolar walls, with mononuclear cells and macrophages invading air spaces, 

resulting in endotheliitis (Xu et al., 2020). Once inside the host cells, the virus releases its 

positive-sense single-stranded RNA (ssRNA), which hijacks the host’s ribosomes to produce 

polyproteins and RNA-dependent RNA polymerase, both crucial for RNA replication. The 

spike proteins produced are distributed by cellular packaging structures to vesicular carriers, 

while cytoplasmic proteases break down the synthesized polyproteins into their components, 

such as nucleocapsid enzymes, spike protein, M-protein, and E-protein (Sigrist et al., 2020). 

SARS-CoV-2 has the ability to induce the release of pro-inflammatory cytokines, such 

as interleukin (IL)-6, IL-10, tumor necrosis factor-α (TNF-α), monocyte chemoattractant 

protein 1 (MCP1), granulocyte-colony stimulating factor (G-CSF), and macrophage 

inflammatory protein (MIP) 1α (Gong et al., 2020; Qin et al., 2020; Zhou et al., 2020). These 
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cytokines cause vasodilation and increase vascular capillary permeability, leading to plasma 

leakage into the alveolar interstitial space, which accumulates and exerts pressure on the alveoli 

(Wu et al., 2020). Elevated IL-6 levels have been associated with worse prognoses and greater 

clinical severity in COVID-19 patients (Ulhaq & Soraya, 2020). Moreover, COVID-19 patients 

have shown a greater proportion of specific inflammatory receptors, such as CD14 and CD16 

monocytes, are observed, which contribute to IL-6 production and trigger a systemic 

inflammatory response. The overproduction and release of pro-inflammatory cytokines play a 

key role in the “cytokine storm,” which can overpower the immune system and result in acute 

respiratory distress syndrome (ARDS) and multi-organ dysfunction syndrome (MODS) (Nile 

et al., 2020). 

The primary therapeutic strategy for COVID-19 focuses on symptomatic and supportive 

care. During the acute phase, immune-boosting drugs may be administered, while 

immunosuppressants can be considered in advanced or critical stages. Potential therapeutic 

options include chloroquine, hydroxychloroquine, antibiotics, tocilizumab, COVID-19 

convalescent plasma, corticosteroids, vitamin B3, extracorporeal membrane oxygenation 

(EMCO), and antivirals. Nonetheless, no specific treatment has been conclusively 

demonstrated to be effective against COVID-19 (Sugitha, 2020). The choice of therapy should 

be individualized, weighing the benefits and risks of each drug. Numerous studies have been 

conducted to identify effective treatments, including the evaluation of antiviral effectiveness 

in COVID-19 therapy. This review will summarize the use of various antiviral drugs as 

potential therapeutic options for COVID-19.  

 

2. METHODOLOGY 

Scientific and clinical data related to the use of potential antiretroviral agents for the 

treatment of SARS-CoV-2 were collected through a comprehensive literature search. This 

search was conducted using the Google Scholar search engine with the keyword “SARS-CoV-

2”. 

 

3. RESULTS AND DISCUSSION 

In this review, we compiled data on five antiretroviral agents that have been utilized in 

clinical settings to potentially treat SARS-CoV-2, aiming to reduce the mortality associated 

with COVID-19. The antiretrovirals examined include Remdesivir, Lopinavir/Ritonavir, 

Ribavirin, Oseltamivir, Favipiravir, and Sofosbuvir. These drugs primarily function as 

inhibitors of RNA-dependent RNA polymerase (RdRp), a key enzyme in the replication cycle 
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of RNA viruses. Focusing on RdRp has been a widely used approach in treating several viral 

infections, including hepatitis C virus (HCV), Zika virus (ZIKV), and human coronaviruses 

(HCoVs) (Elfiky, 2020). SARS-CoV-2, the virus responsible for COVID-19, shares about 79% 

of its genetic structure with SARS-CoV and approximately 50% with MERS-CoV (Gupta et 

al., 2020). The RdRp enzymes of SARS-CoV, SARS-CoV-2, and MERS-CoV are closely 

related (Wang et al., 2020), making RdRp a broad-spectrum target for identifying effective 

COVID-19 treatments. The antiretroviral agents listed in Table I are recognized by RdRp as 

substrates, thereby disrupting the replication of SARS-CoV-2 (Wang et al., 2020). In vitro 

studies have indicated that Remdesivir stands out as the most effective RdRp inhibitor, with an 

EC50 value of 0.77 µM, which is significantly lower compared to Lopinavir/Ritonavir (EC50 = 

26.1 µM), Ribavirin (EC50 = 109.5 µM), and Favipiravir (EC50 = 61.88 µM). 

Lopinavir/Ritonavir and Oseltamivir operate through different mechanisms. 

Lopinavir/Ritonavir acts as a protease inhibitor, while Oseltamivir inhibits neuraminidase via 

competitive inhibition. Protease inhibition has also been explored as a strategy for developing 

effective antiretroviral therapies against SARS-CoV-2. Proteases are enzymes that cleave 

proteins, a process essential for viral protein maturation. The primary protease responsible for 

cleaving polyproteins into functional proteins in SARS-CoV-2 is the 3 Chymotrypsin-like 

protease (3CL) (Li & Kang, 2020). Lopinavir/Ritonavir has demonstrated the ability to inhibit 

3CL in vitro, with an EC50 value of 50 µM and a Ki of 14 µM (Wu et al., 2004). However, 

some studies have questioned the clinical effectiveness of Lopinavir/Ritonavir as a protease 

inhibitor, noting that in vitro EC50 data does not always translate into significant clinical 

improvements (Baden & Rubin, 2020; Cao et al., 2020; Horby et al., 2020). Oseltamivir, 

originally developed for treating influenza A and B, inhibits neuraminidase activity. Despite 

its early use during the COVID-19 outbreak, it was later discovered that SARS-CoV-2 does 

not express neuraminidase (Tan et al., 2020). 

Sofosbuvir, which was previously used to treat SARS-CoV, has not been shown to inhibit 

SARS-CoV-2 according to bioinformatics studies (Jácome et al., 2020). Clinically, Sofosbuvir 

has been approved for treating hepatitis C virus (HCV) infection. Given the similarities in 

replication patterns between SARS-CoV-2 and HCV, there is a hypothesis that Sofosbuvir 

could be repurposed for treating SARS-CoV-2 (Sayad et al., 2020). To enhance clinical 

efficacy and prevent drug resistance, Sofosbuvir is currently administered in combination with 

other antiretroviral agents (Jockusch et al., 2020). 
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Table 1. Mechanism of Action, Dosage, Pharmacokinetic Profile, and Side Effects of 

Selected Antiretrovirals Potentially Used for COVID-19 Treatment 

Antiviral 

Agent 

Mechanism of 

Action 
Dosage 

Pharmacokinetic Profile 

and Side Effects 

Remdesivir 

Remdesivir, a 

nucleotide analog, 

is recognized by 

RNA-dependent 

RNA polymerase 

(RdRp) as a 

substrate. The 

complex formed 

between RDV and 

RdRp interferes 

with the 

termination 

process, effectively 

inhibiting the 

replication of 

MERS-CoV, 

SARS-CoV, and 

SARS-CoV-2, 

with an EC50 value 

of 0.77 µM 

(Gordon et al., 

2020; M. Wang et 

al., 2020). 

Intravenous loading 

dose of 200 mg/24 

hours, followed by a 

maintenance dose of 

100 mg/24 hours for 

5 to 9 days (Sun, 

2020). 

Metabolized by cytochrome 

P450 enzymes CYP2C8, 

CYP2D6, and CYP3A4. 

Elimination half-life (t½) = 

0.89 hours. AUC24 (Area 

Under Curve) over 24 hours 

of intravenous administration 

= 3,478.5 ng×h/ml, SEM = 

923.5 ng×h/ml. Peak serum 

concentration (Cmax) = 

2,737 ± 1,985 ng/ml and 

4,042 ng/ml (Gordon et al., 

2020). Side effects: Elevated 

liver enzymes, constipation, 

nausea, respiratory failure 

(Fan et al., 2020). 

Lopinavir/R

itonavir 

Lopinavir 

functions as a 

competitive 

inhibitor of 

protease, and at a 

concentration of 50 

µM, it disrupts 

SARS-CoV 

chymotrypsin-like 

(3CL) protease, 

thereby interfering 

with proteolysis 

and leading to the 

formation of 

immature viral 

particles (Uzunova 

et al., 2020; Wu et 

al., 2004). It also 

hinders the 

replication of 

MERS-CoV and 

The suggested dosage 

for treating SARS-

CoV-2 is 200/50 mg 

to 400/100 mg 

administered every 

12 hours for a 

duration of 7 to 10 

days (Kim et al., 

2020; Meini et al., 

2020). 

Lopinavir/Ritonavir is 

primarily metabolized by 

cytochrome P450 CYP3A4 

(F. Li et al., 2012). 

Elimination half-life (t½) = 

4.0 hours. AUC12 after 10 

days of oral administration = 

102.9 ± 26.09 mg×h/L. Peak 

serum concentration (Cmax) 

= 12.3 ± 3.22 mg/L (la Porte 

et al., 2004). Side effects: 

Diarrhea, nausea, vomiting, 

hyperlipidemia, glucose 

intolerance (Chandawi & 

Shuter, 2008). 
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SARS-CoV, with 

an EC50 of 8.0 µM 

(Goldman et al., 

2020). In Vero E6 

cells infected with 

SARS-CoV-2, 

lopinavir shows an 

inhibitory effect on 

replication, with an 

EC50 of 26.1 µM 

(Choy et al., 2020). 

Ritonavir, when 

used in low doses, 

enhances the 

pharmacokinetics 

of lopinavir by 

inhibiting 

cytochrome P450 

CYP3A4, thereby 

acting as a booster 

(Meini et al., 

2020). 

Ribavirin 

Prevents viral 

RNA synthesis and 

mRNA capping 

(Falzarano et al., 

2013); attaches to 

SARS-CoV-2 

RdRp, thereby 

hindering 

replication. In vitro 

studies on Vero E6 

cells demonstrate 

an EC50 of 109.5 

µM (Wang et al., 

2020). 

500 mg/12 hours 

intravenously (Tong 

et al., 2020); 600 

mg/12 hours for 9 

days (Eslami et al., 

2020). 

Elimination half-life (t½) = 

37.0 ± 14.2 hours. AUC12 

for oral administration = 37.2 

mg×h/L. Peak serum 

concentration (Cmax) = 

4,187 ng/ml and 638 ng/ml 

for intravenous and oral 

administration, respectively 

(G. F. Hoffmann & 

McKiernan, 2017; Rower et 

al., 2015). Side effects: 

Anemia, gastrointestinal 

disturbances, nausea, 

vomiting (Eslami et al., 

2020). 

Oseltamivir 

Competitively 

inhibits 

neuraminidase, 

preventing viral 

release from cells 

and hindering virus 

crossing the 

respiratory 

mucosal layer (Hu 

et al., 2020). 

300 mg/day (Tan et 

al., 2020). 

Oseltamivir is a prodrug that 

is converted into its active 

form, oseltamivir 

carboxylate, through 

hydrolysis. Bioavailability is 

75%, peak plasma 

concentration at 2.5-6 hours, 

protein binding: 3% 

(oseltamivir carboxylate), 

42% (oseltamivir). 

Elimination half-life (t½) = 

1-3 hours (oseltamivir), 6-10 

hours (oseltamivir 
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carboxylate), excreted in 

feces; > 90% in urine as 

oseltamivir carboxylate 

(Chien et al., 2020). Side 

effects: Abdominal pain, 

conjunctivitis, ear disorders, 

epistaxis, insomnia, nausea, 

vomiting, vertigo (Tan et al., 

2020). 

Sofosbuvir 

Suppresses the 

RNA-dependent 

RNA polymerase 

(RdRp) activity of 

SARS-CoV (Chien 

et al., 2020). 

400 mg/day (Eslami 

et al., 2020). 

Peak plasma concentration: 

0.2-2 hours, protein binding: 

61-65%, excreted in urine 

(78% as GS 331007 

metabolite, 3.5% as 

sofosbuvir), t½ = 0.4 hours 

(Eslami et al., 2020). 

Favipiravir 

Blocks RNA 

polymerase 

activity, with an 

EC50 of 61.88 µM 

(Wang et al., 

2020). 

800-1800 mg/12 

hours, maximum 

duration up to 14 

days. 

Bioavailability: 94%, protein 

binding: 54%, Cmax at 2 

hours after a single dose, 

tmax and t½ increase with 

multiple doses, t½ = 2.5-5 

hours, rapidly eliminated by 

the kidneys in a hydroxylated 

form (Agrawal et al., 2020). 

 

This review evaluated the effectiveness of various antiviral combinations for treating 

COVID-19. The regimen that included interferon beta-1b, Lopinavir/Ritonavir, and Ribavirin 

significantly shortened the time from the initiation of treatment to a negative nasopharyngeal 

swab result (7 days) compared to the control group (12 days). This treatment regimen also 

shortened both the duration of viral shedding and the length of hospital stay for patients with 

mild to moderate COVID-19. Side effects like nausea and diarrhea were generally mild and 

showed no significant differences between the two groups. It is noteworthy that one patient in 

the control group discontinued antiretroviral therapy due to hepatitis; however, no deaths were 

reported during the study (Hung et al., 2020). 

The duration required for viral clearance varied across different antiviral combinations: 

Lopinavir/Ritonavir and IFN-α took 12 days, Ribavirin and IFN-α took 13 days, and Ribavirin 

with Lopinavir/Ritonavir took 15 days. The highest percentage of SARS-CoV-2 negative 

patients was observed in the Lopinavir/Ritonavir and IFN-α group (61.1%), followed by the 

Ribavirin and IFN-α group (51.5%), and the Ribavirin, Lopinavir/Ritonavir, and IFN-α group 

(46.9%) after 14 days of observation. However, these differences were not statistically 
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significant. Gastrointestinal side effects were more common in the Ribavirin, 

Lopinavir/Ritonavir, and IFN-α group compared to the other groups (Huang et al., 2020). 

Sofosbuvir combined with Daclatasvir and Hydroxychloroquine reduced hospital stay 

duration in COVID-19 patients (6 days) compared to Hydroxychloroquine combined with 

Lopinavir/Ritonavir (8 days). The intervention group was administered Sofosbuvir and 

Daclatasvir (400/60 mg once daily) with or without Lopinavir/Ritonavir (200/50 mg twice 

daily), whereas the control group was given only Lopinavir/Ritonavir (200/50 mg twice daily). 

Additionally, both groups were treated with Hydroxychloroquine (200 mg twice daily) 

(Sadeghi et al., 2020). 

The combination of Sofosbuvir, Daclatasvir, and Ribavirin did not reduce the length of 

hospital stay; however, the cumulative recovery rate was higher, with fewer patients requiring 

ICU admission compared to the control group. The intervention group was treated with 

Sofosbuvir and Daclatasvir (400/60 mg once daily) in combination with Ribavirin (600 mg 

twice daily), whereas the control group was administered Hydroxychloroquine (400 mg as a 

single dose) and Lopinavir/Ritonavir (400/100 mg twice daily) with or without Ribavirin (600 

mg twice daily). A limitation of this study was the small sample size and the higher median 

age in the control group compared to the intervention group (Kasgari et al., 2020). 

In a study comparing Remdesivir to a placebo, no significant difference was found in 

clinical improvement; however, patients treated with Remdesivir showed faster clinical 

recovery (less than 10 days). Adverse effects were reported in 66% of the intervention group 

and 64% of the placebo group (Wang et al., 2020). There was no statistically significant 

difference in clinical status between patients treated with Remdesivir for 10 days and those 

who received standard care. However, those who received a 5-day course of Remdesivir 

showed statistically significant clinical improvement compared to the standard care group. The 

average treatment duration was 5 days for the 5-day Remdesivir group and 6 days for the 10-

day group. By day 11, patients in the 5-day Remdesivir group experienced statistically 

significant clinical improvement compared to those in the standard care group, whereas no 

significant difference was observed between the 10-day Remdesivir group and the standard 

care group. By day 28, nine patients had died: two (1%) from the 5-day Remdesivir group, 

three (2%) from the 10-day Remdesivir group, and four (2%) from the standard care group. 

Side effects, including nausea, hypokalemia, and headaches, were more commonly reported in 

patients treated with Remdesivir than in those receiving standard care (Spinner et al., 2020). 

  



 
 

E-ISSN: 2829-3460; P-ISSN: 2829-3452; HAL. 36-54 
 

 

Tabel 2. Mechanism of Action, Dosage, Pharmacokinetic Profile, and Side Effects of 

Selected Antiretrovirals Potentially Used for COVID-19 Treatment 

Trial ID 

and 

Reference 

Locatio

n 
Design 

Numb

er of 

Patien

ts 

Interventi

on 
Control 

Inclusion 

Criteria 

Primary 

Outcom

e 

NCT04276

688 (Hung 

et al., 2020) 

Hong 

Kong, 

China 

Open-

label 

randomi

zed 

controlle

d trial 

127 

The 

combinatio

n treatment 

included 

Lopinavir/r

itonavir at 

400 

mg/100 mg 

taken twice 

daily, 

Ribavirin 

at 400 mg 

taken twice 

daily for 14 

days, and 

Interferon 

Beta-1B 

administere

d 

subcutaneo

usly at 0.25 

mg for 3 

days 

(n=86). 

Lopinavir/

ritonavir 

400 

mg/100 

mg twice 

daily 

(n=41) 

1. Adults 

aged 18 

years or 

older 

2. Body 

temperat

ure of 

38°C or 

higher 

accompa

nied by 

symptom

s such as 

cough, 

sputum 

productio

n, sore 

throat, 

nasal 

discharge

, myalgia, 

headache, 

or fatigue 

3. Symptom

s present 

for 10 

days or 

less 

The 

duration 

until a 

negative 

SARS-

CoV-2 

result is 

obtained 

in 

nasophar

yngeal 

swab 

samples. 

IRCT20200

324046850

N2 (Eslami 

et al., 2020) 

Tehran, 

Iran 

Open-

label 

trial 

62 

Combinatio

n of 

Sofosbuvir/

Daclatasvir 

400/60 mg 

Ribavirin 

600 mg 

every 12 

hours 

1. Positive 

RT-PCR 

nasophar

yngeal 

swab 

result 

2. O2 

saturatio

n <94% 

Time 

from 

treatmen

t 

initiation 

to 

hospital 

discharg

e 
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ChiCTR20

00029387 

(Huang et 

al., 2020) 

China 

Open-

label 

randomi

zed 

controlle

d trial 

101 

Combinatio

n of 

Ribavirin 2 

g 

intravenous

ly (loading 

dose) 

followed 

by 400-600 

mg every 8 

hours + 

IFN-α 50 

mg twice 

daily 

(n=33) 

Combinati

on of 

Lopinavir/

ritonavir 

+ IFN-α 

50 mg 

twice 

daily 

(n=36); 

Combinati

on of 

Lopinavir/

ritonavir 

+ IFN-α 

50 mg 

twice 

daily + 

Ribavirin 

2 g 

intraveno

usly 

(loading 

dose) 

followed 

by 400-

600 mg 

every 8 

hours 

(n=32) 

1. Aged 18-

65 years 

2. Confirme

d 

diagnosis 

of mild 

to 

moderate 

COVID-

19 

Time 

from 

antiviral 

treatmen

t 

initiation 

to 

negative 

SARS-

CoV-2 

IRCT20200

328046886

N1 

(Abbaspour 

Kasgari et 

al., 2020) 

Mazand

aran, 

Iran 

Randomi

zed 

clinical 

trial 

48 

Combinatio

n of 

Sofosbuvir/

Daclatasvir 

400/60 mg 

+ Ribavirin 

600 mg 

twice daily 

Hydroxyc

hloroquin

e (400 mg 

as a single 

dose) and 

Lopinavir/

ritonavir 

(400/100 

mg taken 

twice 

daily), 

with or 

without 

Ribavirin 

(600 mg 

administer

ed twice 

daily). 

1. Aged 18-

80 years 

2. Confirme

d 

diagnosis 

of mild 

to 

moderate 

COVID-

19 

3. Respirato

ry rate 

<24/min 

4. O2 

saturatio

n <94% 

Length 

of 

hospital 

stay 

NCT04257

656 (Wang 

et al., 2020) 

Wuhan, 

China 

Randomi

zed, 

double-

blind, 

placebo-

controlle

d, 

237 

Remdesivir 

was 

administere

d 

intravenous

ly at a dose 

of 200 mg 

on the first 

Placebo 

administer

ed with 

the same 

volume 

(n=79) 

1. Not 

pregnant 

2. Aged 

≥18 years 

3. Pneumon

ia present 

Clinical 

improve

ment 

after 28 

days 
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multicen

ter trial 

day, 

followed 

by a daily 

infusion of 

100 mg 

from day 2 

to day 10 

(n=158). 

4. O2 

saturatio

n <94% 

5. PaO2 

<300 

mmHg 

NCT04292

730 

(Spinner et 

al., 2020) 

USA, 

Europe, 

Asia 

Randomi

zed 

controlle

d trial 

596 

Remdesivir 

was given 

intravenous

ly at a dose 

of 200 mg 

on the first 

day, 

followed 

by 100 mg 

on the 

following 

days as 

part of 5-

day and 

10-day 

regimens 

(n=396). 

Standard 

care 

(n=200) 

1. Positive 

COVID-

19 

pneumon

ia 

2. O2 

saturatio

n >94% 

Distribut

ion of 

clinical 

status 

using a 

7-point 

ordinal 

scale on 

day 11 

of the 

study. 

ChiCTR20

00030254 

(Chen et 

al., 2020) 

Wuhan, 

China 

Open-

label, 

prospecti

ve, 

randomi

zed 

(multice

nter) 

236 

Favipiravir 

administere

d at 1600 

mg twice 

daily on 

day 1, 

followed 

by 600 mg 

twice daily 

from days 

2 to 10, in 

addition to 

standard 

care 

(n=116). 

Arbidol 

(Umifeno

vir) at 200 

mg taken 

three 

times 

daily, in 

addition 

to 

standard 

care 

(n=120). 

1. Positive 

COVID-

19 

pneumon

ia 

2. Symptom 

onset 

within 12 

days 

Clinical 

improve

ment 

rate at 7 

days 

ChiCTR20

00029600 

(Cai et al., 

2020) 

Shenzh

en, 

China 

Open-

label, 

non-

randomi

zed 

80 

Favipiravir 

at a dosage 

of 1600 mg 

twice daily 

on the first 

day, 

followed 

by 600 mg 

twice daily 

from days 

2 to 14, 

combined 

with 

inhaled 

Lopinavir 

at 400 mg 

combined 

with 

Ritonavir 

at 100 

mg, both 

administer

ed twice 

daily, 

along 

with 

inhaled 

aerosol 

1. Positive 

COVID-

19 by 

swab 

2. Aged 16-

75 years 

3. Symptom 

onset ≤7 

days 

Viral 

clearanc

e 
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aerosol 

IFN-α 5 iu 

administere

d twice 

daily 

(n=35). 

IFN-α at 5 

iu twice 

daily 

(n=45). 

IRCT20200

128046294

N2 

(Sadeghi et 

al., 2020) 

Tehran, 

Iran 

Open-

label 

randomi

zed 

(multice

nter) 

66 

Sofosbuvir 

and 

Daclatasvir 

at 400/60 

mg taken 

once daily, 

combined 

with 

Hydroxych

loroquine 

at 200 mg 

twice daily, 

with or 

without 

Lopinavir/

Ritonavir 

at 200/50 

mg twice 

daily 

(n=33). 

Lopinavir/

Ritonavir 

at 200/50 

mg 

administer

ed twice 

daily, 

combined 

with 

Hydroxyc

hloroquin

e at 200 

mg twice 

daily 

(n=33). 

1. Positive 

COVID-

19 by 

swab/che

st CT 

Hospitali

zed 

2. Oral 

temperat

ure 

≥37.8°C, 

O2 

saturatio

n <94%, 

RR 

>24/min 

3. Symptom 

onset ≤8 

days 

Recover

y within 

14 days 

 

The comparison between Favipiravir and Arbidol showed no significant difference in 

clinical improvement on day 7, although mild and manageable side effects were associated 

with Favipiravir use. The intervention group received Favipiravir (1600 mg twice daily on the 

first day, followed by 600 mg twice daily from day 2 to day 10), while the control group 

received Arbidol (200 mg three times daily) alongside standard therapy (which included 

traditional Chinese medicine, additional antivirals, antibiotics, immunomodulators, 

psychotropics, nutritional supplements, cardiovascular drugs, and invasive/non-invasive 

ventilation) for 7 days (Chen et al., 2020). 

Favipiravir showed superior results in terms of disease progression and viral clearance 

when compared to the control group. The intervention group was administered Favipiravir 

(1600 mg twice daily on the first day, followed by 600 mg twice daily from day 2 to day 14), 

while the control group was given Lopinavir/Ritonavir (400 mg/100 mg twice daily). 

Additionally, both groups received aerosolized IFN-α inhalation therapy (5 iu twice daily) (Cai 

et al., 2020). 
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4. CONCLUSION 

The use of anti-retroviral agents in the treatment of COVID-19 has been explored with 

varying degrees of success. This review highlights that while some agents such as Remdesivir 

have shown promise in reducing viral load and improving clinical outcomes, others, like 

Lopinavir/Ritonavir, have demonstrated limited efficacy. The inhibition of RNA-dependent 

RNA polymerase (RdRp) remains a crucial mechanism for targeting SARS-CoV-2. However, 

the mixed results across clinical trials underline the necessity for continued research to optimize 

antiviral regimens and improve therapeutic outcomes for COVID-19 patients. Future studies 

should focus on large-scale clinical trials to establish the most effective combinations of these 

agents, tailored to different stages of the disease and patient conditions. 
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