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Abstract

Background: The COVID-19 causing coronavirus is an enveloped RNA virus that utilizes an enzyme RNA dependent
RNA polymerase for its replication. Favipiravir (FVP) triphosphate, a purine nucleoside analog, inhibits that enzyme.
We have conducted this systematic review and meta-analysis on efficacy and safety of the drug FVP as a treatment for
COVID-19.

Methods: Databases like Pubmed, Pubmed Central, Scopus, Embase, Google Scholar, preprint sites, and clinicaltirals.
gov were searched. The studies with the standard of care (SOC) and FVP as a treatment drug were considered as the
treatment group and the SOC with other antivirals and supportive care as the control group. Quantitative synthesis
was done using RevMan 5.4. Clinical improvement, negative conversion of reverse transcription-polymerase chain
reaction (RT-PCR), adverse effects, and oxygen requirements were studied.

Results: We identified a total of 1798 studies after searching the electronic databases. Nine in the qualitative studies
and four studies in the quantitative synthesis met the criteria. There was a significant clinical improvement in the FVP
group on the 14th day compared to the control group (RR 1.29, 1.08-1.54). Clinical deterioration rates were less likely
in the FVP group though statistically not significant (OR 0.59, 95% CI 0.30-1.14) at the endpoint of study (7-15 days).
The meta-analysis showed no significant differences between the two groups on viral clearance (day 14: RR 1.06, 95%
Cl 0.84-1.33), non-invasive ventilation or oxygen requirement (OR 0.76, 95% Cl 0.42-1.39), and adverse effects (OR
0.69, 0.13-3.57). There are 31 randomized controlled trials (RCTs) registered in different parts of the world focusing FVP
for COVID-19 treatment.

Conclusion: There is a significant clinical and radiological improvement following treatment with FVP in comparison
to the standard of care with no significant differences on viral clearance, oxygen support requirement and side effect
profiles.

Keywords: Antiviral agents, COVID-19, COVID-19 drug treatment, Favipiravir, Severe acute respiratory syndrome
coronavirus-2

Background
The outbreak of a novel coronavirus named severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2)
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around the globe is astronomical. As of 26 August 2020,
the number of confirmed cases and deaths reported has
reached 23,752,965 and 815,038 respectively [2]. This
virus is getting transmitted mainly via respiratory tracts
through droplets or respiratory secretions. The disease is
characterized by asymptomatic to flu-like mild respira-
tory symptoms including shortness of breath (SOB) lead-
ing to pneumonia, acute respiratory distress syndrome
(ARDS), and even multiple organ dysfunction in severe
cases [3]. The coronavirus is an enveloped, non-seg-
mented positive-sense RNA virus that utilizes an enzyme
RNA dependent RNA polymerase (RdRp) for its replica-
tion which could be a potential target for the treatment
development [4].

The road to discovering the effective prophylaxis and
treatment is still an ongoing process. Numerous trials of
medications of different categories have been conducted
but none have succeeded to show promising results for
effective treatment [5, 6]. Some of the repurposed drugs
like remdesivir are being utilized along with supportive
care for the management of COVID-19 in different clini-
cal settings.

Favipiravir (FVP) triphosphate, a purine nucleoside
analog, competitively inhibits the enzyme RdRp. It has
shown activity against influenza viruses, RNA viruses
associated with viral hemorrhagic fever, and even against
SARS-CoV-2 in vitro [7]. The evidence regarding FVP is
relatively low as there have only been a handful of stud-
ies regarding its efficacy and safety among COVID-19
patients. We conducted this systematic review and meta-
analysis to evaluate the efficacy and safety of the drug
FVP as a treatment for COVID-19.

Objective

To determine the clinical improvement following the
treatment with FVP in the cases of COVID-19, dura-
tion to attaining and percentage that attained negative
conversion of RT-PCR following the treatment, adverse
effects that were seen during the treatment, oxygen
and mechanical ventilation requirements following the
treatment.

Methods
We used PRISMA for the systematic review of available
literature [8].

Criteria for considering studies for this review

Types of studies

We included studies that were done to determine the
safety and efficacy of FVP along with the standard of
care (SOC) for COVID-19 diagnosed cases based on
guidelines in comparison to the control group receiving
standard of care alone. We only included the case series
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with more than 5 patients, randomized controlled tri-
als, controlled clinical trials, prospective and retrospec-
tive studies where FVP was used in the management of
COVID-19 patients in the qualitative analysis. Only the
studies with both the treatment and the control groups
were included in quantitative synthesis.

Types of participants

The studies had patients with COVID-19 diagnosed
as per guidelines who were enrolled either in FVP and
SOC compared to standard of care alone in quantitative
analysis.

Types of interventions

FVP along with the SOC was taken in the treatment arm
and SOC alone in the control arm. SOC included other
antivirals, respiratory support, antibiotics, immunomod-
ulators, and herbal medicines.

Types of outcome measures
Our outcomes of interest were clinical improvements fol-
lowing the treatment with FVP in cases of COVID-19;
negative seroconversion of RT-PCR; adverse effects that
were seen during the treatment; oxygen and mechanical
ventilation requirements.

Outcomes

The parameters for clinical improvements were sympto-
matic and radiological improvements (in CT scan), and
clinical deterioration at 7 and 14 days after treatment
between the treatment and control group. We also com-
pared overall adverse effects that had occurred during the
treatment and respiratory support requirements between
the treatment and control groups. We also compared the
time to negative RT-PCR and the percentage of negative
RT-PCR at day 7 and 14 following treatment.

Search methods for identification of studies

Studies were independently screened by two review-
ers (DBS and PB) using COVIDENCE and data were
extracted for both quantitative and qualitative synthesis.
The conflicts were resolved by taking the opinion of the
third reviewer (NP). Assessment of biases and cross-
checking of the selected studies were done by another
reviewer (SK).

Electronic searches
We have included the electronic search strategy in Addi-
tional file 1.

Data collection and analysis
Databases like Pubmed, Pubmed central,
Embase, Google Scholar, bioRxiv,

Scopus,
medRxiv, and



Shrestha et al. Virol J (2020) 17:141

clinicaltirals.gov were searched until 20th August, 2020.
We decided to include the preprints because the studies
on FVP are actively ongoing with very few papers pub-
lished in academic journals. We extracted data for quan-
titative synthesis and analyzed it using RevMan 5.4.

Selection of studies

We included RCTs, controlled clinical trials, prospective
and retrospective observational studies for all case series
with more than 5 patients for our qualitative analysis
in which FVP was used in the treatment of COVID-19
patients with sufficient details on outcomes. We included
studies with the treatment groups in which patients
received FVP and SOC in the treatment group and SOC
alone in the control group for quantitative analysis. Stud-
ies lacking control groups were excluded in the quanti-
tative analysis. We excluded studies where the outcomes
of the patients receiving favipiravir were not properly
defined. Case reports, reviews, protocols, in-vitro stud-
ies, and letters to editors were also excluded.

Data extraction and management
We evaluated the quality of the studies and included the
outcome of interest in the quantitative synthesis.

Assessment of risk of bias in included studies

We used the Cochrane risk of bias (ROB) tool to ana-
lyze the risk of bias shown in Fig. 1 [9]. We used the
NHLBI (National Heart, Lung, and Blood Institute) qual-
ity assessment tools (Additional file 2) to assess the risk
of bias in observational studies and case series (Table 1)
[10]. We used the RevMan 5.4 for the creation of risk-of-
bias plots.

Assessment of heterogeneity

We assessed the heterogeneity using the I-squared (I?)
test. We used the Cochrane Handbook for Systematic
Reviews of Interventions for interpretation of I* test done
as follows based on “0-40%: might not be important;
30% to 60% may represent moderate heterogeneity; 50%
to 90%: may represent substantial heterogeneity; 75% to
100%: considerable heterogeneity [16]. The importance of
the observed value of I> depends on (1) magnitude and
direction of effects and (2) strength of evidence for het-
erogeneity (e.g. P value from the chi-squared test, or a
confidence interval for 12)

Assessment of reporting biases
We assessed the reporting biases through predetermined
outcome reporting documentation.
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Fig. 1 Risk of bias assessment of trials

Data synthesis

We did a statistical analysis using RevMan 5.4 soft-
ware. We used Risk Ratio (RR)/ Odds Ratio (OR) for
outcome estimation whenever appropriate with 95%
Confidence Interval (CI). We used the fixed/random-
effects model as per the heterogeneities. We assessed
the heterogeneity using the I? test. We analyzed the
mean differences among the two groups for the dura-
tion of viral clearance using the median, sample size,
and interquartile range whenever the means and
standard deviations were not provided in the study
[17].

Subgroup analysis and investigation of heterogeneity

In the case of heterogeneity, we tried the inverse vari-
ance, random-effect model. We then ran an analy-
sis excluding non-randomized study to evaluate their
impact on the overall result wherever appropriate. We
presented Forest plots to visualize the degree of varia-
tion between studies.
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Table 1 NHLBI assessment of observational studies and case series

Page 4 of 15

Study Study type Score Percentage Quality
Calik BaSaran etal. [11] Prospective observational study 10/14 714 Good
Doietal.[12] Case series 6/9 66.66 Good
Irie etal. [13] Case series 6/9 66.66 Good
Rattanaumpawan et al. [14] Retrospective observational study 8/14 57.1 Fair
Yamamura et al. [15] Prospective single center study 10/14 714 Good

Good if they fulfilled 60-100% of the tool items, fair if 50-59% or Poor if 0-49%

Sensitivity analysis

For sensitivity analysis, we examined the effect of study
based on their type (RCT and non-RCT) by excluding
non-RCT studies when appropriate and re-running the
analysis to find any differences.

Results
Qualitative synthesis

We identified a total of 1798 studies after searching the
electronic databases. After the removal of 462 duplicates,
the title and abstracts of 1336 studies were screened. We

Records identified through
database searching
(n=1627)

Additional records identified through preprint
(Total: 171 medRxiv = 87 and bioRxiv =84 )
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Fig. 2 PRISMA flow chart
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excluded 1284 studies after title and abstracts screening
and 52 articles were assessed for full-text eligibility. A
total of 43 articles were excluded for definite reasons. We
included 9 studies in our qualitative study (Fig. 2). The
summary of studies is discussed in Table 2.

Quantitative analysis

Four studies meet the criteria and are included in the
quantitative synthesis. In the present meta-analysis,
we have compared findings among randomized/non-
randomized controlled studies to extract outcome on
viral clearances, improvements or deteriorations among
FVP group in comparison to COVID-19 cases getting
other antivirals or SOC, duration to viral clearance, the
requirement of non-invasive mechanical ventilation/
oxygen support and adverse effects.

FVP versus other antivirals or SOC only; effectiveness

Among the treatment groups FVP in addition to SOC
versus other antivirals or SOC we have compared the
duration of viral clearance (negative RT-PCR) and radio-
logical/ clinical improvement.

Viral clearance The meta-analysis of risk ratios (RR)
for FVP in addition to SOC effectiveness compared with
other antivirals or SOC using random effect model among
randomized and non-randomized studies showed that
there were no significant differences between two groups
(Day 7: RR 1.13,95% CI 0.55 to 2.33; Day 14: RR 1.06, 95%
CI 0.84 to 1.33). Also, there is no significant risk differ-
ence (RD) for viral clearance between two groups FVP in
addition to SOC versus other antivirals or SOC (Day 7:
RD 0.06, 95% CI —0.34 to 0.45; Day 14: RD 0.03, 95% CI
—0.17 to 0.24) (Fig. 3). For heterogeneity, both subgroup
assessments inverse variance method and excluding non-
randomized study by Cai et al. [18] showed no significant
changes (Additional file 3/Figs. 1 and 2).

Clinical/CT improvement Among three studies, two
reported clinical and two reported CT improvement,
overall risk ratios (RR) for FVP in addition to SOC effec-
tiveness compared with other antivirals or SOC alone
using fixed-effect model showed that there was a sig-
nificant improvement on FVP groups on both 7™ and
14" day of treatment (Day 7: RR 1.25, 95% CI 1.01 to 1.53;
Day 14: RR 1.29, 95% CI 1.08 to 1.54). Furthermore, there
are similar findings on risk difference (RD) between two
groups for improvement (Day 7: RD 0.11, 95% CI 0.01 to
0.22; Day 14: RD 0.19, 95% CI 0.07 to 0.32) (Fig. 4).
Clinical improvement on the 7th and 14" day among
randomized controlled trials after excluding non-
randomized study by Cai et al. [18] showed slight
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improvement on favipiravir arm but statistically not sig-
nificant (Additional file 3/Fig. 3).

FVP versus other antivirals: clinical/CT deterioration

The meta-analysis on clinical deterioration rate at the end
of study duration showed clinical deteriorations is less
likely in the FVP treatment group than other antiviral
agents though statistically not significant (OR 0.59, 95%
CI 0.30 to 1.14; participants =376; studies =3; 2 =39%)
(Fig. 5).

FVP group versus other antivirals or SOC group: Oxygen
support or non-invasive ventilation

Meta-analysis on the oxygen support requirements and
non-invasive mechanical ventilation among included
randomized studies showed decreased odds of oxygen
support among FVP group but it is not statistically sig-
nificant (OR 0.76, 95% CI 0.42 to 1.39; participants = 255;
studies =2; I?=0%) (Fig. 6).

Adverse effects

Meta-analysis comparing adverse effects between the
treatment and the control groups showed lesser odds
for adverse effect in the treatment arm but of no sta-
tistical significance (OR 0.69, 95% CI 0.13 to 3.57; par-
ticipants =376; studies=3; 1°=88%) (Fig. 7). Overall
adverse effects among randomized controlled trials
after excluding non-randomized study by Cai et al. [18]
showed slight increase in adverse effects among favipira-
vir arm but statistically not significant. This may be due
to heterogeneity in treatments patients might be taking
other than favipiravir or other standard treatment (Addi-
tional file 3/Fig. 4).

Duration to convert negative RT-PCR

Our meta-analysis on negative conversion of RT-PCR
demonstrated approximately 5 days (MD —5.16, 95% CI
—6.95 to —3.37; participants =99; studies =2; I*=45%)
earlier on treatment with FVP group (Fig. 8). Data being
subject to moderate heterogeneity sensitivity assessment
using the random-effect model showed no significance
(MD —2.16, 95% CI —13.28 to 8.97). This finding, thus
needs to be confirmed by further randomized studies
(Additional file 3/Fig. 5).

Clinical trials

Focusing on the safety and efficacy of FVP for COVID-
19 treatment along with different parameters, there
are 31 RCTs registered in different parts of the world
as of 25 August 2020 (Additional file 4) [22]. Five of
such trials have recently been completed from Egypt,
Iran, and Turkey. Among the registered RCTs, 14 trials
are recruiting participants, 6 trials have not yet started
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Favirapir Other antiviral or SOC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1Day7
Cai Q2020 (1) 26 35 17 45 36.9% 1.97 [1.29, 3.00] —
vashchenko AA 2020 (2) 25 40 16 20 38.9% 0.78 [0.56, 1.08] —
Lou 2020 4 9 4] 10 24.2% 0.89[0.34, 2.32] il
Subtotal (95% CI) 84 75 100.0% 1.13[0.55, 2.33] ——ea———
Total events a5 38
Heterogeneity: Tau®=0.32; Chi*=12.60, df= 2 (P=0.002); F= 84%
Test for averall effect Z= 034 (P=0.73)
1.1.2 Day 14
Cai Q2020 (3) 33 35 33 45  37.9% 1.29 [1.06, 1.56] —a—
lvashchenko AA 2020 (4) ar 40 18 20 40.4% 1.031[0.87,1.22]
LouY 2020 7 9 10 10 21.7% 0.79[0.54,1.158] {
Subtotal (95% CI) 84 75 100.0% 1.06 [0.84, 1.33]
Total events 7 61

Heterogeneity: Tau®*=0.03; Chi*=6.14, df= 2 (P = 0.05), F=67%
Test for averall effect: Z= 0.46 (P = 0.65)

Footnotes

(1) Day 8 taken insted of day 7;
(2) Day 5 taken instead of day 7
(3) Day 16 taken as day 14

(4) Day 15 instead of day 14

05 07 15 2
Favirapir Other antivirals or SOC

Favirapir Other antiviral or SOC Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
111Day7
Cai Q2020 (1) 26 35 17 45 3IT1% 0.37 [0.16, 0.57] —
Ilvashchenko AA 2020 (2) 25 40 16 200 361% -0.18 [-0.41, 0.086] — &
LouY 2020 4 9 i 10 268% -0.06 [-0.50, 0.39] =
Subtotal (95% CI) 84 75 100.0% 0.06 [-0.34, 0.45] ——e
Total events 55 38
Heterogeneity: Tau*=0.10; Chi*=12.50, df= 2 {P=0.002), F= 84%
Test for averall effect Z=029{P=0.77)
1.1.2 Day 14
Cai Q2020 (3 33 35 33 45 38.0% 0.21 [0.06, 0.36] —a—
lvashchenko AA 2020 (4) 37 40 18 20 376% 0.03[0.13,018]
Louy 2020 7 9 10 10 24.4% -0.22 [F0.52, 0.07] —'i
Subtotal (95% CI) 84 75 100.0% 0.03 [-0.17, 0.24]
Total events 77 61

Heterogeneity: Tau*=0.02; Chi*=7.40,df= 2 (P=0.02); F=73%
Testfor overall effect Z=0.33{FP=0.74)

Footnotes

(1) Day 8 taken insted of day 7;
(2) Day 5 taken instead of day 7
(3) Day 16 taken as day 14

(4) Day 15 instead of day 14

Fig. 3 Forest plot for risk ratios and risk differences regarding FVP in addition to SOC effectiveness for viral clearance compared with other antivirals

or SOC

05 -0.25 0 025 05
Favirapir Other antivirals or SOC

recruiting, and 4 trials are active but not recruiting any
participants. One of the trials has been withdrawn thus
not been included in this calculation. According to the
location provided in 31 trials, a maximum number of
trials are regulated by Turkey.

Discussion

Our meta-analysis was focused on the assessment
of the clinical outcome and adverse effects following
therapy with FVP because it has emerged as one of the
treatments repurposed for COVID-19. Although some
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Favipiravir Other antivirals or SOC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
211Day7
Cai @ 20201 18 35 16 45 18.4% 1.451[0.87, 2.40] T
Chen C 2020 (2) 116 62 120 80.3% 1.18[0.95, 1.48] B
Louy 2020 (3) 2 ] 1 10 1.2% 2.221[0.24, 20.57]
Subtotal (95% CI) 160 175 100.0%  1.25[1.01,1.53] >
Total events 91 79
Heterogeneity: Chi*=0.78, df= 2 (P=0.68), F=0%
Test for averall effect: Z= 2.08 (P = 0.04)
2.1.2 Day 14
Cai G 2020 32 35 28 45 48.4% 1.47[1.15,1.89] -
Ivashchenko AA 2020 {4) 36 40 16 20 4223% 1.131[0.88,1.43] .
Louy 2020 g ] ] 10 94% 1.11[0.47, 2.60] . h—
Subtotal (95% CI) 84 75 100.0%  1.29[1.08, 1.54] L 2
Total events 73 49
Heterogeneity: Chi®= 2.39, df=2 (P =0.30); F= 16%
Test for overall effect: Z=2.83 (P = 0.005)
0os 02 & 20

Test for subgroup differences: Chi*=0.06, df=1 (P=0.80), F=0%
Footnotes

(1) Day 9 CT improvement

(2) Clinical recovery

(3) Clinical improvement

(4) CT improvement on day 15

Favipiravir Other antivirals or SOC

Heterogeneity: Chi*=0.25, df= 2 (P=0.88), F=0%
Testfor overall effect Z=210(P=0.04)

Heterogeneity: Chi®= 2.51, df=2 (P =0.28); F= 20%
Test for overall effect: Z=3.03 (F=0.002)

Test for subgroup differences: Chi*=0.98, df=1 (P=0.32), F=0%
Footnotes

(1) Day 9 CT improvement

(2) Clinical recovery

(3) Clinical improvement

(4) CT improvement on day 15

antivirals or SOC

Favipiravir Other antivirals or SOC Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
211 Day7
Cai Q20201 18 35 16 45 236% 016006, 0.38) I . E—
Chen C 2020 (2) Ea R ] 62 120 707% 010[0.03, 022 ——
Louy 2020 (3) 2 g 1 10 &87% 012[0.21,045]
Subtotal (95% CI) 160 175 100.0%  0.11[0.01, 0.22] S
Total events 91 74

2.1.2Day 14

Cai Q2020 32 35 28 45 521% 0.29[0.12, 0.46] ——
Ivashchenko AA 2020 (4) 36 40 16 20 353% 0.10[-0.10,030] — T

Lou 2020 5 9 5 10 125%  0.06 [-0.39, 0.50]

Subtotal (95% CI) 84 75 100.0%  0.19[0.07,0.32] -~
Total events 73 49

Fig. 4 Forest plot for risk ratios and risk differences regarding FVP in addition to SOC effectiveness for clinical improvement compared with other

.05 025 0 025 05
Favipiravir Other antivirals or SOC

promise has been shown by remdesivir and plasma ther-
apy, the lack of highly efficacious and safe treatment for
COVID-19 remains one of the biggest conundrums of
the twenty-first century. Our study found that patients
had a significant improvement in FVP groups on both
the 7" and 14™ day of treatment (Day 7: RR 1.25, 95% CI

1.01 to 1.53; Day 14: RR 1.29, 95% CI 1.08 to 1.54). The
clinical deterioration is less likely in the FVP treatment
groups than other antiviral agents (OR 0.59, 95% CI 0.30
to 1.14) following treatments though of no statistical sig-
nificance. There were no significant differences between
the two groups in terms of viral clearance (Day 7: RR
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Heterogeneity: Chi®=3.28, df=2 {(P=0.19); F= 39%
Test for averall effect Z=1.57 (P=0.12)

Footnotes

(1) 1 Day 14 CT worsening

(2) 2 Day 7 clinical deterioration (new dyspnea)
(3) Day 15; worsening in CT findings

Favipiravir Other antivirals or SOC Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cai Q20201 1 35 9 45 329% 0.12[0.01,0.98)]
Chen C 2020 (2) 13 116 15 120 56.3% 0.88[0.40,1.95]
Ivashchenko A& 2020 (3) 2 40 2 20 109% 0.47 [0.06, 3.64] —
Total (95% CI) 191 185 100.0%  0.59[0.30,1.14] B
Total events 16 26

0.01

Fig. 5 Forest plot for odds ratios regarding clinical deterioration among FVP group versus other antivirals

01 10 100
Faviperavir Other antivirals or SOC

Testfor overall effect: Z=0.89 (P = 0.37)

Footnotes
(1)1 Day 7 NMV or O2 support
(2) 2 Day 14 O2 support

Favirapir Other antivirals or SOC Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen C 2020 (1) 21 116 27 120 8Y96% 0.76[0.40, 1.44]
Louy 2020 (2) 3 ] 4 10 10.4% 0.751[0.11, 4.90] I
Total (95% CI) 125 130 100.0%  0.76 [0.42,1.39] S
Total events 24 N
Heterogeneity: Chi*=0.00, df=1 {P=0.99), F=0% 'III.D1 Uf1 110 100-

Favirapir Other antivirals or SOC

Fig. 6 Forest plot for odds ratios requiring oxygen support or non-invasive ventilation among FVP group versus other antivirals or SOC group

Test for overall effect: Z=0.45 (P = 0.65)

Fig. 7 Forest plot for odds ratios for adverse effects among FVP group versus other antivirals

Favipiravir Other antivirals or SOC Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cai Q2020 4 35 25 45 31.8% 0.101[0.03, 0.34] —
Chen C 2020 7 116 28 120 36.5% 1.54[0.87,2.74] T
lvashchenko AA 2020 15 40 4] 20 31.8% 1.80[0.54, 5.96] T
Total (95% Cl) 191 185 100.0% 0.69 [0.13, 3.57] —~all—
Total events 56 58

it 2 — . - - — R - ! 1 1 ]
Heterogeneity: Tau®=1.86; Chi*=17.19, df=2 (P=0.0002); F= 88% 'D.DEI1 071 11[' 1IJEIU'

Favipiravir Other antivirals or SOC

Testfor overall effect: Z= 5.66 (P < 0.00001)

Favipiravir Other antivirals or SOC Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cai Q2020 52445 50244 35 105197 22974 45 991% -5.28[7.07,-3.48]
LouY 2020 15.69 27.9898 ] 7522 1032 10 0.9% 817 [11.20, 27.54] +
Total (95% CI) 44 55 100.0% -5.16 [-6.95,-3.37] <&
Heterogeneity: Chi*=1.83, df=1 (FP=0.18); F= 45% T 10 b 10 20

Favipiravir Other antivirals or SOC

Fig. 8 Forest plot of FVP in addition to standard of care or other anti-virals on duration for negative conversion of RT-PCR
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1.13, 95% CI 0.55 to 2.33; Day 14: RR 1.06, 95% CI 0.84
to 1.33). There were lesser odds for adverse effect in the
treatment group but of no statistical significance (OR
0.69, 95% CI 0.13 to 3.57). In general, there were toler-
able minor side effects like nausea, vomiting, diarrhea
and an increase in transaminases and no serious life-
threatening complications following the FVP treatment.
The possible side effects can however not be credited to
favipiravir alone because the patients in treatment groups
were receiving other drugs in 3 trials except the one done
by Ivashchenko et al. [21]. As this is the first meta-anal-
ysis comparing the clinical outcome and adverse effects
among patients receiving FVP compared to standard
of care, we could not compare our findings with other
meta-analyses.

Although good promise has been shown by FVP, addi-
tional randomized double-blind clinical trials are needed
to give a definite opinion about the rationale of the drug.
We could only include four studies for our quantitative
analysis and one of the studies among them was non-
randomized. The sample size was small in our studies
which could decrease the power of our study. The dura-
tion of treatment and dosages were different among vari-
ous studies in qualitative analysis. Two of the RCTs that
were included for our analysis had a varied duration of
treatment as well. Lack of randomization may have led to
selection bias in the non-randomized studies. Blinding
was not applied to source studies leading to biases. Selec-
tive reporting may have been a problem in Chen’s study
[19] because of the limited observation time frame. It is
important to determine the appropriate dose and dura-
tion of treatment with FVP because low dose therapy is
found to be a bad prognostic factor for clinical improve-
ment and widespread variations in treatment duration
among studies and lack of effective plasma concentra-
tions of drug in critically ill patients [13, 14]. Due to the
early evidence of potential benefits shown by this drug
in clinical improvement as well as imaging improve-
ment, it is necessary to conduct large-scale prospective,
double-blind randomized controlled trials or wait for the
result of ongoing studies to come. This will embolden the
evidences led by our study and eliminate biases so that
definitive advice for treatment can be given in the coming
days.

Conclusion

Our study concludes that patients had clinical and
radiological improvements following the treatment
with FVP in comparison to that of the standard of care
though no significant differences on viral clearance,
oxygen support requirement and side effect profile. The

Page 14 of 15

results of ongoing clinical trials should be obtained to
give any definite judgment on whether the treatment
with FVP is the best option among antiviral treatments
for COVID-19 or not. Till then, our meta-analysis sup-
ports judicial use of FVP in clinical settings.
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