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ORIGINAL ARTICLE

AbstrActs
Background: Most COVID-19 patients have mild or moderate illnesses that can progress to severe illness, 

leading to hospitalization and/or mortality. The use of antivirals to prevent the progression of COVID-19 in non-
hospitalized patients shows conflicting result and efficacy remain unclear. This study evaluates the efficacy and 
safety of antivirals therapy in COVID-19 outpatients. Methods: Search were conducted in Pubmed, ScienceDirect, 
Cochrane Library, Springer, medRxiv, Journal Storage [JSTOR], and Directory of Open Access Journals [DOAJ] 
for articles investigating antivirals in COVID-19 outpatients. In addition, clinical and virological outcomes, 
COVID-19 hospitalization, all caused mortality, and adverse events were assessed. Results: Thirteen studies 
were included in this review. The consecutive data from these studies suggested that favipiravir is more optimally 
used in early disease, but improvement in symptoms shows inconsistent results. Meanwhile, molnupiravir shows 
consistent results, which can reduce hospitalization and mortality risk. In addition, remdesivir and nirmatrelvir-
ritonavir have the potential to prevent the progression of COVID-19 in outpatients, but the data provided in 
this study are very limited. Finally, there is no significant difference in serious and non-serious adverse events, 
highlighting that antivirals have a good safety profile. Conclusion: This study provides an overview of the role 
of various antivirals therapy in COVID-19 outpatients. Molnupiravir, remdesivir, and nirmatrelvir-ritonavir 
have shown potential to prevent the progression of COVID-19 in early disease. However, this review was based 
on very limited data. Therefore, further clinical trials are needed to confirm this finding.
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INtrODUctION
Coronavirus disease 2019 (COVID-19) 

was declared a pandemic by the World Health 
Organization on March 11th, 2020.1 As of March 
2nd, 2022, there were 437 million confirmed cases 
and 5.9 million deaths were caused by COVID-19 
worldwide.2 The clinical manifestation of 
COVID-19 can range from asymptomatic status, 

acute respiratory disease, and pneumonia, to 
acute respiratory distress syndrome. One of the 
factors of disease progression of COVID-19 
are comorbidities such as chronic hypertension, 
organ damage, and coagulation dysfunction.3 
Currently, therapy is used based on the severity 
of COVID-19. In hospitalized COVID-19, 
corticosteroids and antivirals are recommended 



Vol 54 • Number 4 • October 2022                                                  Antiviral Treatment in COVID-19 Outpatients

541

for severe COVID-19. In addition, the majority 
of the patients were classified as mild or moderate 
illnesses with some of them progressing into 
severe illness and needing hospitalization.4 
Because of that, prevention of illness progression 
in an outpatient setting is important to decrease 
the risk of death and healthcare workload.

The choice of treatment for outpatient 
COVID-19 patients is still a matter of debate. 
Neutralizing antibody exhibits a significant 
antiviral effect when administered early in 
COVID-19 outpatients. However, the presence 
of the SARS-CoV-2 variant may escape the 
neutralizing antibody response.5 Even so, 
antivirals are one of the treatment options in 
COVID-19 outpatients since they are not affected 
by spike-protein variants. Several antivirals 
have been used in clinical trials by COVID-19 
outpatients, including remdesivir, favipiravir, 
tenofovir disoproxil fumarate, and molnupiravir 
which are antivirals groups that inhibit RNA 
synthesis.6,7 The active form of these drugs will 
act on the RdRp enzyme and can interfere with 
the transcription process. RdRp is an enzyme 
that works on the viral genome (+gRNA) and 
will form a complementary strand (-gRNA) 
through the transcription process, so it will be 
able to kill the virus via chain termination and 
mutagenesis.8 In addition, protease inhibitors 
such as nirmatrelvir, lopinavir, and ritonavir can 
inhibit the translation of polypeptides into protein 
components by inhibiting 3-chymotrypsin-
like protease (3CLpro). This enzyme plays a 
role in the viral life cycle by breaking down 
polyproteins (PP1A and PP1AB) into functional 
viral proteins.6,9,10 Then there is umifenovir, 
a drug with a mechanism of action targeting 
spike protein, angiotensin-converting enzyme 2 
(ACE2), and inhibiting viral envelope membrane 
fusion11. Moreover, there are sofosbuvir and 
daclatasvir which are NS5B polymerase 
inhibitors and NS5A inhibitors that can inhibit 
the viral replication process.12 

Studies on the use of antivirals in COVID-19 
outpatients are still scarce. According to its 
capability, antivirals can potentially prevent 
worsening of clinical manifestation especially 
when given earlier in the disease manifestation. 
Several randomized controlled trials (RCTs) on 

antiviral therapy in COVID-19 outpatients have 
recently been published and produced conflicting 
results. Therefore, in this systematic review, we 
aim to comprehensively evaluate the efficacy 
and safety of antivirals therapy in COVID-19 
outpatients. The parameters of efficacy were 
assessed based on clinical outcomes such as 
WHO average score, time to alleviation of 
symptoms, and COVID-19 related symptoms. 
Meanwhile, safety is assessed from non-serious 
adverse event and a serious adverse event. 
Non-serious adverse events is defined as any 
unfavorable and/or unintended sign, symptom, 
or disease temporally associated with the use of 
an investigational product serious adverse events 
are defined as events that, at any dose, result in 
the following: death, life-threatening, in-patient 
hospitalization or prolongation of existing 
hospitalization, and persistent or significant 
disability.

MEtHODs
This systematic review and meta-analysis are 

written based on the 2020 guideline for Preferred 
Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA),13 and registered in the 
database for PROSPERO (CRD42022313970).

Eligibility criteria
This study used randomized controlled trials 

(RCTs) as the required type of study. Two authors 
(DSB and PO) scanned through the titles and 
abstracts for each journal based on the eligibility 
criteria as follows: (1) COVID-19 outpatients; 
(2) studies involving antiviral therapy; (3) 
reported at least one of the outcomes of interest 
(4) English language literature. The primary 
outcomes included clinical recovery, the need 
for hospitalization, and adverse events with the 
secondary outcomes being laboratory outcomes. 
Reviewed articles, non-human studies, irrelevant 
articles, and duplicates are excluded.

search strategy and selection of studies
Two authors (PO and FA) have been 

conducting keyword searches on September 
10th, 2021 for related materials published in 
databases (Pubmed, ScienceDirect, Cochrane 
Library, Springer, Journal Storage [JSTOR], 
and Directory of Open Access Journals 
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[DOAJ]). The following keywords were 
used: “((Covid) OR (SARS-COV-2)) AND 
((Antiviral) OR (Remdesivir) OR (Molnupiravir) 
OR (Favipiravir) OR (Nirmatrelvir)) AND 
((Outpatient) OR (Non-hospitalized))”. We 
also performed manual searches, extended from 
September 11th, 2021 to March 10th, 2022. 
Additional details about the search strategy can 
be found in Supplementary Materials. Titles 
and abstracts were screened individually from 
every article gathered until this point to identify 
potentially eligible studies, to then having full 
text screening. Any disagreements between these 
two authors were resolved by discussion with all 
authors until consensus was reached.  

Data Extraction
Relevant data were independently extracted 

using a structured and standardized format from 
each study selected by two authors (DSB and 
PO). The following information was extracted: 
first author name and year of publication, 
study design, country of origin, sample size, 
patient age, disease severity, antivirals dose and 
duration, combination therapy and outcomes 
(clinical outcome, laboratory outcome, and 
adverse events). 

Quality Assessment
The methodological quality of each study 

was assessed independently by two authors (DSB 
and PO) using the Cochrane Risk of Bias Tool for 
Randomized Trials (RoB ver.2).14 Studies were 
classified as “low risk of bias”, “some concerns” 
or “high risk of bias”.

statistical Analysis
Considering the important differences in the 

comparison of each study and various outcome 
measures, we could not generate meta-analyses 
of the included studies; instead, we narratively 
synthesized the evidence.

rEsULts

study selection

From the database and manual research, we 
acquired 5946 and 125 records, respectively. 
After a screening process of titles and abstracts, 
36 potentially eligible articles were selected for 
review. After a full-text assessment, 13 studies 
were included for a systematic review. The study 
selection process is summarized in the PRISMA 
flow chart (Figure 1). 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

Records identified from*:
Pubmed (n = 233)
ScienceDirect (n = 4689)
Cochrane Library (n = 93)
Springer (n = 916)
JStror (n = 12)
DOAJ (n = 3)

Records removed before 
screening:

Duplicate records removed  
(n = 102)
Records marked as ineligible 
by automation tools (n = 0)
Records removed due to 
irrelevancy (n = 5751)

Records screened
(n = 93)

Records excluded
Irrelevant (n = 52)
Systematic review (n = 2)

Reports sought for retrieval
(n = 39)

Reports not retrieved
(n = 5)

Reports assessed for eligibility
(n = 34)

Reports excluded (n = 23), due 
to:

Letter to editor (n = 11)
Full text non-available (n = 8)
Irrelevant study design (n = 
4)

Records identified from:
medRxiv (n = 118)
ClinicalTrials.gov (n = 7)

Reports assessed for eligibility
(n = 2) Reports excluded (n = 0), due to:

Irrelevant (n = 0)
Systematic review (n = 0)
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Figure 1. PRISMA flow chart.
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Quality Assessment
Ten RCTs15–24 were considered to be low-

risk of bias studies and three RCTs25–27 have 
some concerns according to Cochrane’s Risk of 
Bias 2 (RoB2) assessment. In addition, details 
of the quality of assessment are summarized in 
Supplementary Materials. (Table S2)

study characteristics
Thirteen studies were found with a total 

of 3078 COVID-19 outpatients belonging to 
the antivirals therapy group and 2839 patients 
belonging to the placebo or standard therapy as a 
control group. In this review, all studies are RCTs 
conducted in the United States, France, Iran, 
and multiple countries, including several centers 
in various countries. In this review, there are 
several antivirals used including favipiravir,15–17,25 
molnupiravir,18,19,26 remdesivir,20 tenofovir 
disoproxil fumarate,27 nirmatrelvir-ritonavir,21 
lopinavir-ritonavir,22 umifenovir,23 sofosbuvir-
daclatasvir.24 Meanwhile, standard therapy 
consisted of hydroxychloroquine, corticosteroid, 
antibiotics (such as azithromycin), and vitamin 
supplements.23–26 In clinical outcomes, several 
criteria are used, such as WHO average score, 
time to alleviation of symptoms, and COVID-19 
related symptoms. The eight-category ordinal 
scale defined by WHO consists of the following 
categories: no clinical or virological evidence of 
infection (score = 0), no limitation of activities 
(score = 1), limitation of activities (score = 2), 
hospitalized, no oxygen therapy (score = 3), 
oxygen by mask or nasal prongs (score = 4), non-
invasive ventilation or high flow oxygen (score = 
5), intubation and mechanical ventilation (score 
= 6), ventilation support, PRC, ECMO (score = 
7), and death (score = 8).23 The characteristics and 
outcomes summary for each study is presented in 
Table 1 and Table 2.

Patients characteristics
The mean patient age was 45 ± 10 years. 

Regarding disease severity, 61.6% of the 
outpatients were mild, and 38.4% were 
moderate.15–27 Meanwhile, 6 studies consisted 
of a high-risk population that had comorbidities 
such as age >60 years old; active cancer; chronic 
kidney disease; chronic obstructive pulmonary 
disease; pulmonary hypertension; obesity; severe 

heart conditions; diabetes mellitus; history of 
transplantation; immunocompromised status 
due to disease or medication.16,18–22 While 7 
studies consisted of low-risk populations in 
which comorbid factors were excluded.15,17,23–27 
In addition, 6 studies are reporting on the 
vaccination status of which 4 studies used the 
unvaccinated population,16,18,19,21 while 1 study 
used the vaccinated population where at least 
1 dose of vaccine was used,20 and 1 study used 
both vaccinated and unvaccinated populations.17 

clinical Outcomes
Seven studies report clinical outcomes 

with different parameters, such as time to 
alleviation of symptoms, WHO average score, 
and COVID-19 related symptoms.15,16,20,23–25,27 
The use of favipiravir reported no significant 
difference in median time to alleviation of 
symptoms between favipiravir versus placebo 
in the study conducted by Bosaeed et al., 2022 
(7 days [IQR: 4-11] vs 7 days [IQR: 5-10] ], 
p=0.51),15 and Holubar et al., 2021 (15 days 
[IQR: 12-26] vs. 14 days [IQR: 11-18], p=0.43).16 
Meanwhile, Ruzhentsova et al., 2021 reported 
significant results regarding the median time 
to alleviation of symptoms between favipiravir 
compared with standard therapy (6.0 days [IQR: 
4.0-12] vs 14 days [IQR: 5.0-12], p=0.019 ).25 
The remdesivir as an intervention of antivirals 
therapy reported an alleviation of symptoms on 
day 14 between the remdesivir group versus 
the placebo group of 23/66 patients (34.8%) vs 
15/60 (25.0%), rate ratio of 1.41; 95% CI 0.73 to 
2.69.20 Meanwhile, the combined use of tenofovir 
disproxil fumarate plus emtricitabine did not 
show a greater improvement in COVID-19 
symptoms compared to standard therapy (6/30 
(20%) vs 3/30 (10%), p=0.29).27 Meanwhile, 
the use of sofosbuvir plus daclatasvir also did 
not show significant results in terms of reducing 
the symptoms of COVID-19 on day 5 compared 
to standard therapy (12/27 patients (44%) vs. 
12/28 (43%), p= 1.00).24 In addition, umifenovir 
showed a difference in the mean WHO score 
compared to placebo in the Mild-asymptomatic 
group on day 5 (0.45 ± 0.11 vs. 0.88 ± 0.13, 
p= 0.019). These results contrast the moderate 
population where umifenovir compared with 
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placebo did not show significant results (1.60 ± 
0.32 vs. 1.95 ± 0.32, p = 0.281).23  

cOVID-19 related Hospitalization
Eight studies reported hospitalization that 

was correlated with COVID-19.15,16,18,20–22,24,25 
Three RCTs using favipiravir conducted by 
Bosaeed et al., 2022, Holubar et al., 2021 and 
Ruzhentsova et al., 2021 have consistently 
shown that the favipiravir group did not reduce 
the risk of COVID-19 related hospitalization 
when compared to the control group (6/ 112 
(5.3%) vs 2/119 (1.6%), p= 0.16), (0/75 
(0%) vs 4/74 (5%), p= 0.06), (3/112 (3.6%) 
vs 2/56 (4.5%), p=0.494), respectively.15,16,25 
Meanwhile, lopinavir-ritonavir also did not 
show any difference in terms of hospitalization 
compared to placebo (14/244 (5.7%) vs 11/227 
(4.8%, p>0.05).22 Sofusbufir plus daclatasvir 
therapy reported that 1/27 (4%) patients needed 
hospitalization, which was not significantly 
different from the standard therapy group 4/28 
(14%) (p=0.352).24 Remdesivir showed a lower 
risk of COVID-19 related hospitalization by 87% 
in the remdesivir group compared to placebo 
group (hazard ratio, 0.13; 95% confidence 
interval [CI], 0.03 to 0.59; P = 0.008).20 
Meanwhile, the combination of nirmatrelvir 
plus ritonavir showed lower hospitalizations 
rate compared to placebo (8/1039 (0.77%) 
vs. 65/1046 (6.31%), p<0.001).21 In addition, 
molnupiravir showed a lower mean hospitalized 
or death rate than placebo at day 29 (7.3% [28 of 
385 participants vs 14.1% [53 of 377 participants, 
a treatment difference of 6.8 percentage points 
(95% confidence interval [CI], 11.3 to 2.4; P = 
0.001).18

Mortality
Three studies are reporting all-cause mortality 

outcomes.18,21,22 Bernal et al., 2022 reported one 
death in the molnupiravir group and nine deaths 
in the placebo group on day 29. The risk of all 
caused mortality was lower by 89% (95% CI, 
14 to 99) with molnupiravir than with placebo.18 
Meanwhile, nirmatrelvir plus ritonavir showed 
lower mortality in that there were 0 out of 1039 
participant deaths in the intervention group 
compared to 12 out of 1046 participant deaths 
in placebo (p < 0.001).21 Meanwhile, Lopinavir-

ritonavir did not show any significant difference 
when compared with placebo (2/244 (0.8%) vs. 
1/227 (0.4%), p>0.05).22

Laboratory Parameters
Nine studies reported laboratory outcomes 

including rate and time of viral clearance, 
and change of viral load.15–20,22–25 Giving 
favipiravir can increase the rate of viral clearance 
significantly compared to the standard therapy 
group on day three and day five (80/112 (71.4%) 
vs. 32/56 (57.1%), p=0.03) and (91/112 (81.2%) 
vs 38/56 (67.9%), p=0.022), respectively.25 
Meanwhile, on day 7, the rate of viral clearance 
did not show any difference between the 
favipiravir group compared to standard therapy 
(95 (84.8%) vs 46 (82.1%), p=0.296).25 In 
addition, Bosaeed et al., 2022 reported that the 
rate of viral clearance at day 15 also showed 
no significant difference between recipient 
favipiravir versus placebo (42/112 (37.5%) vs. 
49/119 (41.1%), p>0.05).15 Meanwhile, giving 
favipiravir showed a significant viral clearance 
at day 5 compared to control group (25 (46.3%) 
vs. 14 (26.9%), p=0.03).17 Next, Holubar et al., 
2021 reported no significant viral clearance 
between the favipiravir group versus control 
group on day 7 (10/42 (24%) vs 10/47 (21%), 
p=0.80).16 Administration of molnupiravir was 
associated with greater reductions from baseline 
in mean viral load than the control group on day 
3 (-1.08±1.287 vs -0.84±1.258) and day 5 (-2.09 
±1.490 vs -1.79±1.513).18 Furthermore, Fischer 
et al., 2022 reported that at 400 mg and 800 mg 
doses of molnupiravir, the least-squares mean 
viral load change from baseline was significantly 
greater at day 5 than in the placebo group, 
with differences of -0.434log10 copies/ml (p 
=0.030) and 0.547log10 copies/ml (p=0.006), 
respectively.19 In addition, administration of 400 
mg and 800 mg of molnupiravir significantly 
increased viral clearance at day five compared 
to placebo (0/42 (0.0) vs 6/54 (11.1), p= 0.034) 
and (0/53 (0.0) ) vs. 6/54 (11.1), p=0.003).19 
Meanwhile, the administration of remdesivir 
showed no difference in the least-squares 
mean viral load change from baseline on day 
7 compared to placebo administration, with 
differences (-1.24 log10 copies per milliliter 
vs -1.14 log10 copies per milliliter, p=0.07).20 
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Administrations of lopinavir plus ritonavir (OR, 
1.04; 95% CI, 0.94-1.16) showed no difference in 
viral clearance compared to placebo.22 In mild-
asymptomatic patients receiving umifenovir 
showed greater viral clearance than standard 
therapy on day 5 (29/40(73%) vs 17/42 (40%), 
p=0.002).23

Adverse Events

Non-serious Adverse Events
Ten studies reported minor adverse events 

after receiving antiviral therapy.15–21,23,25,26 In 
four studies using Favipiravir it was found that 
there was no significant difference between the 
favipiravir group compared to the control group 
(8/112 (7.1%) vs. 7/119 (5.8%), p>0.05);15 
(19/75 (25.3) vs 10/74 (13.5), p=0.11);16 (38 
(64.4) vs 39 (65.0), p>0.05);17(80 (74.1%) 
vs 33 (60.0%), p>0.05).25 The most common 
adverse events reported were dizziness and 
nausea.16 Meanwhile, the three studies using 
molnupiravir also consistently reported no 
significant difference in the occurrence of minor 
adverse events (216 (30.4%) vs. 231 (33.0%), 
p>0.05).18 The most common minor adverse 
events related to molnupiravir therapy include 
nausea, diarrhea, and dizziness.18,19 Gottlieb et 
al., 2022 reported several minor adverse events 
occurring in 118/279 participants (42.3%) in 
the remdesivir group and 131/283 participants 
(46.3%) in the placebo. The most common minor 
adverse events were nausea, headache, and 
cough but the difference were not statistically 
significant (p>0.05).20 The incidence of minor 
adverse events in the nirmatrelvir plus ritonavir 
group compared with placebo was not significant 
( = 251 (22.6%) vs 266 (23.9%), p>0.05 ), in 
detail the minor adverse events that occurred 
included dysgeusia, diarrhea, fibrin D-dimer 
increase, mild transaminitis, and headache.21 In 
a study conducted by Ramachandran et al., 2022, 
it was found that umifenovir showed few minor 
adverse events such as nasal discharge, headache, 
and stomach ache which were distributed almost 
similar to the placebo group (p>0.05).23

serious Adverse Events
Eight studies are reporting serious adverse 

events after receiving antiviral therapy.16,18–22,25,27 
Two favipiravir-related studies showed consistently 

insignificant results between the favipiravir group 
compared to controls in which the study conducted 
by Holubar et al., 2021 reported serious adverse 
events in the placebo group. In contrast, serious 
adverse events did not occur in the favipiravir 
group (p> 0.05).16 In addition, a study conducted 
by Ruzhentsova et al., 2021 reported that 2 
participants (1.9%) experienced serious adverse 
events, while in the controls group there were no 
serious adverse events (p>0.05).25 Serious adverse 
events include bone fracture and a decrease 
in saturation25. Meanwhile, serious adverse 
events were also found in molnupiravir, Bernal 
et al., 2022 reported that there were at least 49 
(6.9%) participants experiencing serious adverse 
events when compared to the control group with 
67 (9.6%) participants experiencing serious 
adverse events, this number is less numerically, 
but in an insignificant manner (p>0.05).18 In 
addition, Fischer et al., 2022 reported four 
serious adverse events requiring hospitalization. 
Two participants in the 400 mg molnupiravir 
experienced a cerebrovascular accident and the 
other experienced a decrease in oxygen saturation, 
while those in 800 mg molnupiravir experienced 
acute respiratory failure. Therefore, despite the 
treatment with molnupiravir, the worsening 
condition of  COVID-19 was suspected to be the 
cause, considering that in the placebo group one 
participant experienced acute respiratory failure 
cause hypoxia that led to death 31 days after the 
onset of serious adverse events.19

Administration of remdesivir in COVID-19 
outpatients reported some serious adverse events 
than placebo 5 of 279 participants (1.8%) vs. 
19 of 283 participants (6.7%).20 More serious 
adverse events were reported in the lopinavir-
ritonavir group compared with placebo (20/232 
(8.6%) vs 12/220 (5.5%).) In the tenofovir 
disoproxil fumarate plus emtricitabine, two (6%) 
participants experienced serious adverse events, 
while one (3%) participant experienced serious 
adverse events in the standard therapy group.27 
In detail, two serious adverse events in the 
tenofovir disoproxil fumarate plus emtricitabine 
experienced dyspnea (22 breaths/min), very high 
RT-PCT viral load (14 Ct), and inflammatory 
syndrome (CRP = 21 mg/L) and one other 
participant need hospitalization for severe 
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COVID-related pneumonia requiring high flow 
oxygen, which recovered without mechanical 
ventilation. One participant in the standard of 
care group experienced severe COVID-related 
pneumonia requiring oxygen (6 L/min) and 
recovered.27 

DIscUssION
Prevention of COVID-19 illness progression 

is an important topic to minimize mortality risk, 
and antivirals have the potential because apart 
from the therapeutic effect they are not affected 
by the SARS-CoV-2 spike protein mutation.28 In 
this study, several antivirals as monotherapy or 
combination have gone through clinical trials in 
early disease COVID-19 outpatients, including 
favipiravir, molnupiravir, remdesivir, umifenovir, 
tenofovir disoproxil fumarate, nirmatrelvir plus 
ritonavir, lopinavir plus ritonavir, and sofosbuvir 
plus daclatasvir.

The use of favipiravir showed conflicting 
results in time to alleviation of symptoms in 
which two studies had insignificant results,15,16 
while one study was significant.25 This could be 
influenced by the different baseline characteristics 
among the three RCTs, where insignificant results 
were found in patients with mild disease, while 
an acceleration of time to alleviate symptoms 
occurred in patients with moderate disease. 
In addition, different initiations of favipiravir 
may influence the outcome which in Bosaeed et 
al., 2022 was initiated in the first 5 days of the 
onset.15 Meanwhile, Ruzhentsova et al., 2021 
initiated favipiravir administration within 3-6 
days.25 In addition, the consistent administration 
of favipiravir increased the rate of viral clearance 
significantly compared to the standard therapy 
group on the third and fifth days. However, 
above the 7th day, there was no difference. This 
maybe correlated with negative RT-PCR results 
where the number of negative RT-PCRs on day 
5 is significant compared to controls,25 while on 
day 7 the results are insignificant.16 However, 
favipiravir consistently does not reduce the risk 
of hospitalization in COVID-19 outpatients.15,16,25 
Meanwhile, an RCT conducted by Ruzhentsova 
et al., 2021 reported two serious adverse events 
on favipiravir administration, including bone 
fractures and decreased saturations, but these 

were not correlated with investigational drugs. 
The most common non-serious adverse events 
were dizziness and nausea.25 Nevertheless, 
favipiravir has been used in various countries 
such as China, Hungary, India, Korea, Poland, 
Portugal, Russia, Serbia, Thailand, and Turkey.29 
In the previous study, favipiravir did not 
reduce mortality and mechanical ventilation in 
moderate-severe patients.30 Meanwhile, when 
used in mild to moderate, favipiravir could 
promote viral clearance, which is in line with 
the results of this study.31

In contrast to favipiravir, administration 
of molnupiravir in COVID-19 outpatients 
has been shown to reduce the risk of being 
hospitalized or dead compared to placebo. 
The mortality risk was lower by 89% with 
molnupiravir therapy.18 In addition, molnupiravir 
was associated with greater reductions from 
baseline in mean viral load than placebo on 
days 3 and 5,18,19 which is accompanied by a 
decrease in COVID-19 patients.19 The serious 
adverse event of molnupiravir was not significant 
compared to placebo.18,19 Molnupiravir was well 
tolerated with no increase in treatment-related 
or serious adverse events. In addition, there is 
no evidence of hematological, renal, or hepatic 
toxicity related to molnupiravir.19 These results 
are in line with the previous systematic review 
which stated that molnupiravir could reduce 
disease progression and reduce the risk of 
hospitalization and/or death.8 At the same time, 
in the safety profile, we found that there were 
serious adverse events that occurred although 
they were not statistically significant. Currently, 
there is no evidence that reports a mechanical 
relationship related to the duration of use and 
dosage of molnupiravir on serious adverse events 
such as acute respiratory failure. This opens 
the topic of the importance of a longer-term 
investigation of the safety profile of molnupiravir 
after receiving prophylaxis, which is currently 
still in the process of recruiting participants 
(ClinicalTrials.gov identifier: NCT04939428).

Like molnupiravir, remdesivir, and tenofovir 
disoproxil fumarate target the RNA-dependent 
RNA-Polymerase (RdRp) enzyme used by the 
coronavirus for transcription and replication of its 
viral RNA genome.32 Administration of remdesivir 
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in COVID-19 outpatients showed a lower risk of 
hospitalization than in the placebo group. However, 
there was no difference in least-squares mean viral 
load change from baseline between remdesivir 
and placebo. In terms of safety profile, remdesivir 
caused nausea, headache, and cough the most but 
was insignificant when compared to placebo and 
the remdesivir group had few serious adverse 
events compared to placebo.20 Administration 
of 3 days of remdesivir has qualitatively similar 
efficacy compared to single-dose neutralizing 
monoclonal antibodies.33–35 However, intravenous 
administration of remdesivir is the same as 
neutralizing antibodies, which is less efficient 
than other oral antivirals. In this study, tenofovir 
disoproxil fumarate plus emtricitabine did not 
significantly improve COVID-19 symptoms 
compared to standard therapy.27 In a study 
conducted by Parienti et al., 2021, gastrointestinal 
symptoms caused by COVID-19 may resemble 
tenofovir disoproxil fumarate plus emtricitabine 
adverse events, so the assessment of clinical 
tolerance and clinical resolution of symptoms 
may be biased.

Several antiviral protease inhibitors were 
analyzed in this study, including nirmatrelvir, 
lopinavir, and ritonavir.21,22 The combined 
use of lopinavir-ritonavir did not reduce the 
risk of hospitalization compared to placebo 
in COVID-19 outpatients.22 In contrast, the 
nirmatrelvir-ritonavir combination showed 
a lower hospitalization rate than the placebo 
in COVID-19 outpatients.21 In addition, the 
risk of mortality was also decreased with 
nirmatrelvir-ritonavir compared with placebo, 
whereas with lopinavir-ritonavir there was no 
difference in mortality risk.21,22 Next, for the 
virological outcomes was not associated with 
viral clearance. The safety profile of nirmatrelvir-
ritonavir showed fewer serious adverse events 
than the placebo group.21 In this study, the 
combination of nirmatrelvir plus ritonavir had 
better efficacy and safety than lopinavir plus 
ritonavir. Important, nirmatrelvir-ritonavir uses 
the unvaccinated and high-risk population, 
which is the most important population to 
receive interventions to prevent the progression 
of COVID-19. Unlike protease inhibitors and 
RNA synthesis inhibitors, umifenovir-related 

RCTs and the combination of sofosbuvir plus 
daclatasvir are still very limited. However, prior 
RCTs using umifenovir in COVID-19 outpatients 
have shown improvement in WHO clinical 
score analysis and greater viral clearance at day 
5 if given earlier in mild disease.23 Meanwhile, 
the combination of sofosbuvir plus daclatasvir 
did not show any reduction in COVID-19 
symptoms when compared to standard therapy.24 
However, due to the lack of studies related to 
umifenovir and the combination of sofosbuvir 
plus daclatasvir, other RCTs are needed to 
confirm these results.

Real-world populations tend to have 
confounders that are difficult to control. For 
instance, patients may receive different standard 
therapies which may influence the outcomes. 
Additionally, population of these studies are 
COVID-19 outpatient in which the severity 
criteria of the disease varies between each 
centers.36 This could lead to differences in 
clinical outcome. Thus, the administration of 
standard therapy such us corticosteroids and 
hydroxychloroquine on top of the antiviral 
therapy could potentially obscure the effects of 
antivirals in COVID-19 outpatients, especially 
in viral clearance and COVID-19 related 
hospitalization endpoint. It is also important to 
note that the small sample size could affect the 
findings of this study.

To the best of our knowledge, this is the 
first systematic review investigating the efficacy 
and safety of various antivirals in COVID-19 
outpatient. However, this systematic review 
has some limitations. First, this study mainly 
discusses Favipiravir and molnupiravir because 
most published RCTs are both favipiravir and 
molnupiravir associated studies, and existing 
studies on antivirals are scarce. Second, several 
RCTs have small samples which can undermine 
the result and cause failure in detecting slight 
differences. Third, some studies did not have 
comparable RCTs so results still need to be 
confirmed. Therefore, further studies are required 
to address the limitation of our systematic review.

cONcLUsION
Various antivirals show different therapeutic 

effects in COVID-19 outpatients. Favipiravir 
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has shown inconsistent results concerning 
the time of improvement in COVID-19 
symptoms and is more optimal when used in 
early disease. Meanwhile, molnupiravir has 
shown consistent results, which can reduce 
the risk of hospitalization and mortality, this 
is supported by a decreased change of viral 
load compared to baseline. Remdesivir and the 
combination of antivirals nirmatrelvir-ritonavir 
may have potential because they can prevent 
the progression of COVID-19 in early disease. 
However, the conclusion remains inconclusive 
due to limited data and the number of studies 
related to remdesivir and nirmatrelvir-ritonavir 
combinations. The safety profile of antivirals is 
relatively safe where there are no greater serious 
adverse events than controls. Therefore, further 
studies are needed to confirm this finding.
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