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ABSTRACT
We investigated Favipiravir (FPV) efficacy in mild cases of COVID-19 without pneumonia and its effects towards viral
clearance, clinical condition, and risk of COVID-19 pneumonia development. PCR-confirmed SARS-CoV-2-infected
patients without pneumonia were enrolled (2:1) within 10 days of symptomatic onset into FPV and control arms. The
former received 1800 mg FPV twice-daily (BID) on Day 1 and 800 mg BID 5–14 days thereafter until negative viral
detection, while the latter received only supportive care. The primary endpoint was time to clinical improvement,
defined by a National Early Warning Score (NEWS) of ≤1. 62 patients (41 female) comprised the FPV arm (median
age: 32 years, median BMI: 22 kg/m²) and 31 patients (19 female) comprised the control arm (median age: 28 years,
median BMI: 22 kg/m²). The median time to sustained clinical improvement, by NEWS, was 2 and 14 days for FPV and
control arms, respectively (adjusted hazard ratio (aHR) of 2.77, 95% CI 1.57–4.88, P < .001). The FPV arm also had
significantly higher likelihoods of clinical improvement within 14 days after enrolment by NEWS (79% vs. 32%
respectively, P < .001). 8 (12.9%) and 7 (22.6%) patients in FPV and control arms developed mild pneumonia at a
median (range) of 6.5 (1–13) and 7 (1–13) days after treatment, respectively (P = .316). All recovered well without
complications. We can conclude that early treatment of FPV in symptomatic COVID-19 patients without pneumonia
was associated with faster clinical improvement.
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Introduction

Across 226 countries and territories, over 517 million
cases and 6.2 million deaths have been recorded for
SARS-CoV-2 as of 13 May 2022 [1]. Its viral spread
relies on angiotensin converting enzyme 2 (ACE-2)
receptor binding, RNA-dependent RNA polymerase
(RdRp), as well as other host and viral proteins impor-
tant for successful transmission and replication [2,3].
In 80–90% of these cases, the infection is self-limiting
and relatively mild or moderate, bearing a presen-
tation and organ tropism like Influenza [2–5]. How-
ever, some patients experience life-threatening
complications and post-acute COVID-19 syndrome
[2,6–10]. Several interventions have emerged in the
past two years for treating COVID-19, but there

remains a critical need for widely accessible medi-
cation. Multiple existing antivirals are currently
being investigated in terms of their suitability and
repurposability as possible treatment options
[2,3,11–14].

Easily utilizable antivirals capable of inhibiting
SARS-CoV-2 replication mechanisms are greatly
desired, particularly for treating mild-to-moderate
cases, as they comprise many reported illnesses. Such
treatments could help prevent downstream compli-
cations and diminish transmission. Remdesivir
(RDV) was one such early-implemented, USFDA-
approved antiviral [15]. It had been used in multiple
clinical trials to treat moderate or severe cases of
COVID-19 with pneumonia or under oxygen
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supplementation [11,16–18], and in non-hospitalized
patients [19]. Its limited clinical application, high
cost ($390 per 100 mg vial), and intravenous mode
of administration rendered RDV less applicable in
resource-limited countries afflicted by many
COVID-19 cases [11,17]. In addition to RDV, molnu-
piravir (MPV) and nirmatrelvir/ritonavir have also
recently received conditional approval in some terri-
tories for use in outpatients. Several commentators
queried the available data [20,21] of a recent phase
II/III MOVe-OUT trial for MPV [22]. Larger studies
are ongoing to clarify its utility in different patient
groups.

Favipiravir (FPV) is another promising antiviral
drug. It is a broad-spectrum antiviral previously
used to treat numerous diseases, including re-emer-
ging or novel cases of Influenza [23,24]. FPV has
since been repurposed to treat SARS-CoV-2 [3,5,25].
It was shown to inhibit SARS-CoV-2 in vitro in
infected Vero E6 cells [11,12,26] and appeared to
improve clinical outcomes, control viral progression,
and promote viral clearance in numerous clinical
studies [3,4,6,8,9,27,28]; however, the clinical benefit
was not clearly demonstrated in some studies [29–
33]. More than 4000 well-characterized patient safety
profiles illustrated that effective FPV drug concen-
trations remained within safe therapeutic dosages
[6,26,34]. This, coupled with it being easily, orally
administrable (200 mg/tablet of AVIGAN) [35] and
having a relatively low cost ($0.5–1.0 per pill) com-
pared to RDV, MPV, and nirmatrelvir/ritonavir ren-
der it a worthy candidate for further evaluation
[17,36]. Some countries have already approved, even
commercialized, its use for treating mild or moderate
COVID-19 [6,31,37–41].

RDV, MPV, and FPV are all nucleoside-based
drugs that target viral RdRp. However, unlike RDV
that exerts its antiviral action through chain termin-
ation, MPV and FPV elicit their effects via a mechan-
ism termed lethal mutagenesis [42,43]. In this
mechanism, the active metabolite is incorporated
into the genomic or sub-genomic RNA, rather than
endogenous nucleosides, while copying the RNA tem-
plate genome. The resultant drug-containing RNAs
are then used as a template for production of sub-
sequent RNAs, resulting in copying mistakes to an
extent that mutated genomes are not thought to
form functional viruses.

Despite limited evidence of its benefits, Thailand
has deployed FPV to treat COVID-19 since the start
of the pandemic. While initial studies showed
promise, particularly upon early treatment (<4 days
after infection) [44,45], more clinical trials are
required to further support and characterize FPV’s
clinical applications [46,47]. In this study, we sought
to investigate the efficacy of early FPV treatment
towards clinical benefit, viral clearance, and risk of

developing COVID-19 pneumonia in mild cases of
COVID-19 without pneumonia.

Methods

This multicentre, open-labelled, randomized prospec-
tive cohort took place from December 2020 to July
2021 at three medical centres in Bangkok: Bamrasnar-
adura Infectious Diseases Institute, Golden Jubilee
Medical Centre, and Faculty of Medicine Siriraj Hos-
pital. Eligible subjects were PCR-confirmed SARS-
CoV-2 infected individuals, 18 years or older, with
mild-to-moderate symptoms, and without pneumo-
nia. Subjects with pneumonia, in critical condition,
that had a symptomatic onset >10 days, were sus-
pected or confirmed to have concurrent or concomi-
tant infections, that received immunosuppressive
treatment, received or were on medication with poss-
ible SARS-CoV-2 antiviral activity (e.g. interferon
alpha, lopinavir, chloroquine, hydroxychloroquine,
ivermectin, favipiravir, and remdesivir), pregnant or
possibly pregnant, or lactating were excluded from
the study. After providing written informed consent,
participants were randomized 2:1 into FPV and con-
trol arms. On top of supportive care, the FPV arm
received oral administrations of FPV (Fujifilm
Toyama Chemical Co., Ltd.; 200 mg per tablet) as a
dosing regimen of 1800 mg twice-daily (BID) for 1
day (nine tablets per dose) and 800 mg BID (four
tablets per dose) thereafter until clinical improvement
or saliva RT–PCR became negative (min–max of 5–14
days). The control arm received only symptomatic
therapy, which entailed intravenous fluid adminis-
tration, oxygen therapy, andmedication (e.g. antipyre-
tics, antihistamines, antitussives, etc.) as required by
each patient. Strict randomization processes were
adhered to at each of the study’s medical centres,
and a central randomization list created prior to enrol-
ment. After enrolment, all sites received their patients’
randomization numbers by phone or Email. This
study was further approved by each study sites’ insti-
tutional ethic committees and was conducted in
accordance with the Declaration of Helsinki, Belmont
Report, and International Council on Harmonisa-
tion’s Good Clinical Practice. It was also registered
in thaiclinicaltrials.org (TCTR20200514001) [48].

Patients were hospitalized for at least seven days.
Clinical findings, clinical symptoms, and oxygen sat-
uration (SpO2) were reported daily, and vital signs
were recorded twice-daily during hospitalization.
Laboratory tests for monitoring safety (included hae-
matology and chemistry) were performed on days 1,
4, 7, 10, 15, 22, and 28; saliva SARS-CoV-2 RNA
(viral load) and chest imaging were performed
every three days from days 1–28; and 12-lead elec-
trocardiogram values were recorded on days 1, 14,
and 28.
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Evaluations of treatment efficacy included: the dur-
ation and resolution of pyrexia (body temperature
≤37.4°C); clinical severity, as assessed by National
Early Warning Score (NEWS) based on individual
physiological parameters (respiration rate, SpO2, any
supplemental oxygen, temperature, systolic blood
pressure, heart rate, and level of consciousness) [49];
absence of new chest imaging findings; and negative
SARS-CoV-2 RT–PCR result from saliva specimen
(qPCR details are available in the supplementary
material) [50]. After proper instruction by healthcare
professionals, saliva specimens are easy to procure
and self-collect compared to nasopharyngeal/orophar-
yngeal swabs, rendering the former less invasive and
more acceptable for repeated testing (as required by
the protocols of this study) [50,51]. Patient clinical
symptoms were assessed (as detailed in Supplemen-
tary Table S2) using a three-point scale: “mild” (1),
“moderate” (2), and “severe” (3). Mild scores applied
to subjects whose daily activities were not interfered
with by adverse events (AEs), moderate scores to
those whose daily lives were interfered with by AEs
but did not suffer from dysfunction, and severe scores
to those with risk of persistent disabilities that would
both interfere with their daily lives and require medi-
cal intervention.

Statistical analysis

Clinical improvement was defined as a reduced NEWS
from baseline, or a score of ≤1. Sustained clinical
improvement was measured from the first sign of
improvement in NEWS score (scores ≤1) to a period
of at least seven days or until discharge. All endpoints
were monitored from the start of FPV administration
to 28 days. Sample size calculations are elaborated in
the supplementary material.

Descriptive analyseswere conducted to provide gen-
eral information about the patients in each arm, where
continuous variables were reported as mean, standard
deviation (SD), median, interquartile range (IQR),
and categorical variables were reported as absolute
(numbers) and relative (percentage) frequencies.

Log-rank tests were performed to test whether there
was a difference in probability between patient arms
from treatment initiation to “sustained improvement”
by NEWS. Primary endpoints were right-censored on
Day 28, due to late sustained improvement of patients
in the study. Graphs were generated using the Kaplan–
Meier method, presenting survival probability as
confidence intervals (CI). Hazard ratios were derived
using the regression coefficient of the Cox model –
adjusted for demographic characteristics and SARS-
CoV-2 viral load level as covariates. Proportional
hazards (PH) assumption was checked using statistical
tests and graphical diagnostics based on scaled
Schoenfeld residuals.

Viral load clearance rate was determined by com-
paring the cumulative per cent viral load level that
fell below the detection limit (800 copies/mL of
sample) and was compared within groups using
unpaired t-tests. Graphs were generated using the
Kaplan–Meier method. Binary logistic regression was
conducted to identify factors associated with sustained
improvement within the first 14 days after receiving
treatment. Models were checked for collinearity and
homoscedasticity, and robust standard errors were
used. Data were analysed using STATA, version 15.1
(STATA Corp, College Station, TX, USA), with a stat-
istical significance of P < .05). Figures were visualized
using GraphPad Prism 9.0 software and R.

Results

Of the 93 participants enrolled (Figure 1), 62 patients
(41 female) comprised the FPV arm, with a median
age of 32 years (IQR of 27–39 years), median BMI of
22 kg/m² (IQR of 19–25 kg/m²); and 31 patients (19
female) comprised the control arm, median age of
28 years (IQR of 25–35 years), median BMI of
22 kg/m² (IQR of 19–26 kg/m²) (Table 1). There
were no significant differences in the prevalence of
underlying conditions (9.7% vs. 6.5%), duration of
COVID-19 symptoms before enrolment (mean 1.66
vs. 1.64 days; 90% and 84% were <4 days respectively),
and clinical presentations observed between the two
arms; one exception was the higher prevalence of
fever in the FPV arm (29% vs. 10%, Table 1). SARS-
CoV-2 genotypes were similarly distributed between
arms, with alpha being the predominant variant.
Additionally, none of the participants received
COVID-19 vaccines prior to being enrolled in the
study.

The median time to sustained clinical improve-
ment by NEWS was 2 days vs. 14 (range of 1–28
days for both) for FPV and control arms, respectively
(adjusted hazard ratio (aHR) of 2.77, 95% CI 1.57–
4.88, P < .001) (Figure 2). Patients that received
FPV also had significantly higher likelihoods of clini-
cal improvement within 14 days after enrolment by
NEWS (79% vs. 32%, respectively, P < .001) (Figure
3). However, the proportion of patients with
reported resolution of symptoms (e.g. dry cough,
sore throat, headache, and nasal congestion) was
not significantly different between arms (see Sup-
plementary Figure S1).

Upon performing a regression analysis, FPV
administration was the only independent factor
associated with clinical improvement by NEWS within
14 days (Table 2).

There were no significant differences in saliva viral
loads during treatment between the two arms (Figure
4(A)). However, saliva viral load levels were lower in
the FPV arm on days 1 and 13 of treatment for
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participants with baseline viral loads in the lowest
quartile, and on day 28 for those with baseline viral
loads in the highest quartile (Figure 4(B,C)). There
were no significant differences in the time to undetect-
able virus levels in saliva samples from FPV and con-
trol arms (median 19 vs. 16 days; IQR of 10–28 days
for both, aHR 0.96, 95% CI 0.58–1.58, P = .871, see
Supplementary Figure S2). There was no correlation
between time to sustained clinical improvement and
time to undetectable virus in saliva (r = 0.13, P = .65).

Although, the FPV arm showed significantly higher
blood uric acid levels on days 4, 7, and 10 (P < .001 for
all time points, see Supplementary Figure S3 and Sup-
plementary Table S3), there were no associated clinical
symptoms. Blood uric acid levels became normalized
by day 28, with no significant difference between
arms. Participants in the FPV arm had higher alanine
aminotransferase (ALT) levels on day 10 (mean
(range) of 32.0 (25.9–40.1) U/L and 26.6 (24.5–31.6)
U/L for FPV and control arms, respectively, where P
= .0258), and longer QT intervals on days 14 and 28
(P < .001 for both days). Although, all values were
within normal limits (see Supplementary Figure S3
and Supplementary Table S3). There were no differ-
ences in C-reactive protein and procalcitonin levels
during treatment between arms.

36 and 10 adverse events (AEs) were, respectively,
reported in FPV and control arms. All were relatively
mild and fully resolved within the 28th day of treat-
ment. FPV-related AEs, as determined by the investi-
gators, were: hyperuricaemia (n = 11), maculopapular
rashes (n = 3), leukopenia (n = 1), and increased
SGPT (n = 1). One of the three patients that developed
a maculopapular rash discontinued FPV treatment.
All three cases were relatively mild, and completely

resolved by the end of the study. 8 (12.9%) and 7
(22.6%) patients in FPV and control arms (P = .316),
respectively, developed mild pneumonia at a median
(range) 6.5 (1–13) and 7 (1–13) days after treatment,
respectively. All participants recovered well without
any complications.

Discussion

This prospective cohort evaluated the clinical efficacy
of FPV treatment at a dosage of 1800/800 BID for 5–
14 days in patients with mild-to-moderate COVID-
19 without pneumonia. Patients received treatment
for an average 1.6 days after disease onset (90%
before four days). Using the unbiased NEWS clinical
severity assessment system, we found that patients
(females in particular) treated with FPV were signifi-
cantly more likely than controls to experience clini-
cal improvement from COVID-19 within 14 days.
FPV-administered patients had a shorter time to sus-
tained clinical improvement, a median 2 days com-
pared to 14 days without FPV. There were no
evident benefits towards the overall viral load.
Although, patients with lower baseline viral loads
had greater viral reductions on days 1 and 13 of
FPV treatment. Albeit statistically insignificant,
patients in the FPV arm were also less likely to
develop pneumonia. FPV was generally well toler-
ated but was often associated with asymptomatic
hyperuricaemia.

These findings coincide with multiple reviews and
meta-analyses supporting FPV’s clinical efficacy after
7–14-day regimens [13,14,25,32,33,52]. The Japanese
Association for Infectious Diseases reported rates of
symptomatic improvement after a 14-day course of

Figure 1. Consort diagram.
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FPV in 90% of patients with mild COVID-19 [28].
Sawanpanyalert et al. [44] demonstrated that the 140
Thai patients admitted and treated with FPV within
four days upon symptomatic onset, in conjunction
to other treatment modalities, had significantly lower
odds of experiencing poor outcomes compared to
those that initiated treatment after four days. Simi-
larly, other studies also showed that early treatment,
particularly by four days of onset, was associated
with earlier defervescence [8,45]. These reports high-
light the importance of early intervention and its clini-
cal benefits, as observed in our study.

Many studies also demonstrated FPV’s ability to
inhibit viral progression and promote viral clearance
compared to other antivirals [4,13,53,54]. Doi et al.
[8] emphasized that more efficient and rapid viral
clearance rates and defervescence were respectively
observed upon early treatment, and Ivashchenko
et al. [27] discussed further how prolonged treatment
regimens promoted this clearance. A recent meta-
analysis revealed that FPV treatment in mild-to-mod-
erate cases of COVID-19 was associated with higher
viral clearance and shorter hospital stay, but not ben-
eficial in severe COVID-19 cases [54]. Other studies
revealed lack of benefit of FPV treatment due to
insufficient evidence that FPV affects rates of mor-
tality, mechanical ventilation, and viral clearance
[31–33]. Our study with mild-to-moderate COVID-
19 patients also found no significant difference in
viral clearance rate, despite clear clinical improve-
ment, except in the subgroup with low baseline viral
load. However, viral clearance may not be an appro-
priate measure of treatment efficacy, as some patients
may have recovered (or even be symptom-free) but
still have high, detectable viral titres [31]. Further-
more, drugs with a lethal mutagenesis mechanism of
action may be more prone to the inadequacies of a
viral RNA endpoint, because viral RNA may theoreti-
cally be sufficiently conserved within the primer/probe
target sequences (to be detected), but mutated else-
where to a degree that they are unable to produce
infectious virus. Indeed, while an impact upon viral
RNA clearance was detected in phase II for MPV
(which also executes lethal mutagenesis), more
marked differences in infectious virus titres were
observed [55].

Table 1. Baseline characteristics and clinical symptoms of
patients with SARS-CoV-2 infection.

Variables
Favipiravir
(n = 62)

Control
(n = 31)

P-
value

Baseline characteristics
Site; n (%)
Bamrasnaradura Infectious
Diseases Institute

51 (82.3) 26 (83.9) 1.000

Golden Jubilee Medical
Centre

9 (14.5) 4 (12.9)

Siriraj Hospital 2 (3.2) 1 (3.2)
Age; Median (IQR) 32 (27–39) 28 (25–35) 0.044
Gender; n (%)
Male 21 (33.9) 12 (38.7) 0.646
Female 41 (66.1) 19 (61.3)

Baseline clinical symptoms
Coughing (n = 61) (n = 30)
None 14 (23.0) 10 (33.3) 0.156
Mild 41 (67.2) 20 (66.7)
Moderate 6 (9.8) –

Sore throat (n = 61) (n = 30)
None 22 (36.1) 16 (53.3) 0.178
Mild 35 (57.4) 14 (46.7)
Moderate 4 (6.6) –

Headache (n = 61) (n = 30)
None 46 (75.4) 24 (80.0) 0.862
Mild 14 (23.0) 6 (20.0)
Moderate 1 (1.6) –

Muscle or joint pain (n = 61) (n = 30)
None 48 (78.7) 24 (80.0) 1.000
Mild 12 (19.7) 6 (20.0)
Moderate 1 (1.6) –

Nasal congestion or nasal
discharge

(n = 61) (n = 30)

None 46 (75.4) 26 (86.7) 0.478
Mild 12 (19.7) 4 (13.3)
Moderate 3 (4.9) –

Chills or sweating (n = 61) (n = 30)
None 59 (96.7) 30 (100.0) 1.000
Mild 2 (3.3) –
Moderate – –

Malaise or fatigue (n = 60) (n = 30)
None 49 (81.7) 28 (93.3) 0.206
Mild 11 (18.3) 2 (6.7)
Moderate – –

Diarrhoea (n = 22) (n = 12)
None 17 (77.3) 9 (75.0) 1.000
N/A 5 (22.7) 3 (25.0)

Loss of taste (n = 22) (n = 12)
No 17 (77.3) 8 (66.7) 0.687
N/A 5 (22.7) 4 (33.3)

Loss of smell (n = 22) (n = 12)
No 13 (59.1) 8 (66.7) 0.881
Yes 4 (18.2) 1 (8.3)
N/A 5 (22.7) 3 (25.0)

Fever
No 44 (71.0) 28 (90.0) 0.035
Yes 18 (29.0) 3 (10.0)

Health conditions
Body mass index (BMI: kg/m2);
Median (IQR)

22 (19-25) 22 (19-26) 0.8624

Underweight (<18.5 kg/m2) 15 (24.2) 7 (22.6)
Normal weight (18.5–24.9 kg/
m2)

30 (48.4) 15 (48.4)

Overweight and obesity
(>24.9 kg/m2)

17 (27.4) 9 (29.0)

Have underlying health
conditions
Yes 6 (9.7) 2 (6.5) 0.601
No 56 (90.3) 29 (93.5)

SARS-CoV-2 genotypes
Ancestral strain with D614G 15 (26.8) 5 (17.3) 0.580
B.1.1.7 (Alpha) 37 (66.1) 21 (72.4)
B.1.617.2 (Delta) 4 (7.1) 3 (10.3)

Duration of symptoms before
treatment (day(s));
Mean (SE) 1.66 (2.4) 1.64 (2.1) 0.9748
Median (IQR) 0 (0-7) 0 (0-6)

(Continued )

Table 1. Continued.

Variables
Favipiravir
(n = 62)

Control
(n = 31)

P-
value

0–4 days 56 (90.3) 26 (83.9)
>4 days 6 (9.7) 5 (16.1)

NEWS Score
0 24 (38.7) 10 (32.2) 0.648
1 24 (38.7) 16 (51.6)
2 10 (16.1) 3 (9.7)
3 4 (6.5) 2 (6.5)
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While demonstrating significant clinical benefit,
RDV treatment in 562 non-hospitalized patients
showed no efficacy on viral clearance [19]. As late-
phase inflammatory responses lie behind severe
COVID-19 illness, antiviral treatment may only

prove beneficial towards controlling viral replication
upon early administration, therefore reducing sub-
sequent inflammatory responses. This could explain
the limited clinical benefits of RDV observed in the
WHO Solidarity Trial Consortium (2021) and Dis-
CoVeRy trials [56] across patients of different clinical
conditions and varied treatment initiation.

Other studies also found FPV to be safe for short-
term usage, with relatively mild or moderate AEs
[54]. Some typically observed side effects included:
hyperuricaemia; elevated triglycerides, serum ALT,
and serum uric acid; gastrointestinal discomfort; and
abnormal liver function [8,9,11,13,33]. No significant
differences in incidence and prevalence of AEs
between FPV and control arms were observed
[32,33,52,54]. These events are thought to be related
to elevated liver function, QT prolongation, skin
rashes, and OAT1, OAT3, and URAT1 receptor inhi-
bition [28]. The FPV regimen in our study appeared
well tolerated by participants in general. A majority
experienced relatively mild AEs and all fully recovered
thereafter.

Our study has some clear limitations. The first was
its open label, which could lead to subjective sympto-
matology bias. We avoided using self-reported symp-
toms and used NEWS to quantify clinical response
instead. We did not assess improvement of subjective

Figure 2. Time to sustained clinical improvement by NEWS. The Kaplan–Meier curve illustrates the cumulative proportion of
patients who experienced sustained clinical improvement, which is defined by a reduced NEWS or NEWS ≤1 for at least 7
days. The median time to sustained clinical improvement by NEWS was 2 days vs. 14 days (range of 1–28 days) for FPV and control
arms, respectively (adjusted hazard ratio (aHR) 2.77, 95% CI 1.57–4.88, P < .001).

Figure 3. Proportion of patients with clinical improvement by
NEWS within 14 days of treatment. The bar graph illustrates
the cumulative proportion of patients who experienced clini-
cal improvement, which is defined as reduced NEWS or
NEWS ≤1 during the 14-day treatment period. Patients that
received FPV also had significantly higher likelihoods of clinical
improvement within 14 days after enrolment (79% vs. 32%,
respectively, P < .001).
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symptoms (e.g. cough, sore throat, headache, nasal
congestion), which could be affected by other factors.
The second limitation was that our results cannot be
directly applied to severe cases of COVID-19, as we
targeted mild-to-moderate COVID-19 cases without
pneumonia. As most of the participants were relatively
healthy, this made extrapolations to patient at risk of
severe COVID-19 difficult (as found in another

study) [57]. The third limitation was our small sample
size, which made it difficult to demonstrate the
benefits of preventing disease progression. Although,
we did observe a decreased prevalence of pneumonia
in the FPV arm.

To summarize, our findings support previous lit-
erature that early administration of FPV in mild
COVID-19 expedites recovery, and is relatively safe

Table 2. Logistic regression analysis of associated factors with improvement of clinical conditions by NEWS within 14 days in
patients.

Parameter

Improvement of clinical conditions by NEWS within 14 days

Unadjusted OR (95% CI) P-value Adjusted OR for covariables (95% CI) P-value

Treatment
Non-favipiravir 1 1
Favipiravir 7.92 (2.98–20.99) <0.001 9.92 (3.27–30.11) <0.001

Age (continuous) 1.00 (0.96–1.05) 0.111 0.98 (0.93–1.03) 0.453
Gender
Male 1 1
Female 1.80 (0.75–4.33) 0.191 1.90 (0.60–6.06) 0.275

BMI
Normal weight 1 1
Underweight 1.57 (0.53–4.61) 0.416 1.13 (0.24–5.37) 0.878
Overweight and obese 1.46 (0.54–3.97) 0.301 2.45 (0.63–9.53) 0.197

Viral genotype
Ancestral strain with D614G 1 1
Alpha and Delta 0.99 (0.39–2.50) 0.980 1.45 (0.46–4.25) 0.536

Duration of symptoms before treatment (continuous) 1.04 (0.86–1.25) 0.683 1.10 (0.88–1.39) 0.402
Have underlying health conditions
No 1 1
Yes 0.96 (0.21–4.31) 0.954 0.55 (0.11–2.70) 0.463

Figure 4. Quantitative SARS-CoV-2 viral loads over 0–28 days in FPV and control arms: (A) overall, (B) participants with baseline
viral load ≥75th percentile and (C) participants with baseline viral load ≤25th percentile.
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for short-term usage. This is relevant to many patients
who are affected by mild SARS-CoV-2. While novel
antiviral agents (e.g. nirmatrelvir/ritonavir and
MPV) continue to emerge and substantive efforts are
underway to address access for low- and middle-
income countries [58,59], their current exorbitant
prices and their poorly characterized pharmacokinetic
and safety profiles would not render them a first
choice in resource-limited settings for the time
being. Publicly available information regarding the
pharmacokinetics of FPV in different populations is
currently extremely sparse, but will be critical to
understand whether some of the differences between
studies can be explained by regional differences in
exposure. More data is required in this area, but cur-
rent understanding does support that antiviral con-
centrations may be achieved within doses already
administered to humans [60]. Between its safety,
efficacy, and comparative low cost, FPV may be a suit-
able treatment for mild COVID-19 without pneumo-
nia. Further studies are required to evaluate the
benefits of FPV treatment on post-acute COVID-19
syndrome and other complications.
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