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Background. The clinical presentation of Coronavirus disease 19 (COVID-19) varies from mild symptoms to
severe illness including multiorgan dysfunction. Favipiravir is an antiviral agent which has been previously used
for treatment of influenza and was recently approved for treatment of mild to moderate COVID-19 in India.

Objective. The Objective of this study was to assess the role of Favipiravir and Dexamethasone in patients
with COVID-19.

Methods. A total of 17 patients were included in this observational study. The included patients were RT-PCR
for SARS-Cov-2 positive with increased inflammatory markers. All patients received Antiviral therapy, Anticoagulation
(Enoxaparin 0.4mg subcutaneous twice daily), Steroids (Dexamethasone 8mg daily for 5days and 4mg daily for
5 days). Viral clearance (time to RT-PCR negative), time to defervescence after antiviral therapy, time to become
independent of Oxygen support was studied.

Results. Fever, myalgias, dry cough and dyspnea were the commonest presentation of COVID-19. All of our
patients had lymphopenia. In our study 11 (64.7%) patients had bilateral ground glass opacities on CT chest while
6 had consolidation in addition to ground glass opacities. In two patients, who required non-invasive ventilation,
Favipiravir was stopped and these patients received Remdesivir for a total of 5 days. In patients who received
Favipiravir only, the Median time to RT-PCR negative, defervescence and oxygen independence was 8,3 and 6

days respectively.

Conclusion. Our observational study demonstrated improvement in the majority of patients with COVID-19
with use of Favipiravir. Additional studies are needed to compare the efficiency of Favipiravir with Remdesivir.
KEYWORDS: SARS-CoV-2; Favipiravir; Remdesivir; COVID-19.

Introduction

COVID-19 or coronavirus disease 2019, is a
novel illness caused by recently discovered
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). The virus was first identified in
Wuhan, a city in the Hubei province of Chinain
December 2019 and has since rapidly spread
into a global pandemic causing considerable
morbidity and mortality worldwide [1, 2]. The
disease is classified as either mild to moderate
disease (with no or mild symptoms up to mild
pneumonia), severe disease (with hypoxia,
dyspnea or >50% lung involvement on imaging
within 48 hours), or critical illness (with respi-
ratory failure, multiorgan dysfunction or shock)
[3-6]. However, the vast majority (around 80 to
85%) of infections result in a mild to moderate
illness [7].

The ideal therapies for management of
COVID-19 are still under investigation. Favipi-
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ravir is an antiviral agent which has been pre-
viously used for treatment of influenza and was
recently approved for treatment of mild to
moderate COVID-19 in India [8, 9]. It has shown
promise in an early non-randomized open label
clinical trial in patients with non-severe disease,
where use of Favipiravir was associated with
faster rates of viral clearance (median time to
clearance 4 versus 11 days) and more frequent
radiographic improvement (in 91 versus 62
percent by day 14) compared with lopinavir-
ritonavir [10]. Other robust studies are under-
way to assess the utility of Favipiravir in the
management of COVID-19. We describe our
early experience with the use of Favipiravir in
patients with COVID-19.

Methods

A total of 17 patients were included in this
observational study. The included patients were
RT-PCR positive for SARS-CoV-2 with increased
inflammatory markers. Clinical Characteristics
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of the patient population was studied. The
inflammatory markers done in all patients were
Interlekin-6, Ferritin, C-Reactive protein, Lactate
dehydrogenase (LDH), D-Dimer. The other
investigations done in all the included patients
were Complete Blood count, Liver Function and
Kidney Function tests, Urine examination, Blood
Cultures, Serum procalcitonin. Ultrasound ab-
domen, Xray Chest and High-Resolution com-
puted tomography Chest. All patients received
Antiviral therapy, Anticoagulation (Enoxaparin
0.4mg SC twice daily), Steroids (Dexamethasone
8mg daily for 5days and 4mg daily for 5 days).
Viral clearance (time to RT-PCR negative), time
to defervescence after antiviral therapy, time
to become independent of Oxygen support and
development of any complication during hos-
pital stay was studied. Patients requiring me-
chanical ventilation at presentation to hospital
were not included in this study.

Results

Out of 17 patients, there were 7 females and
10 male patients. The mean age of patients was
43.88+14.62 and mean Body mass index (BMI)
was 23.54+1.62 kg/m2. All had high grade fever
and myalgias, while 9 (52.9%) patients had dry
cough on presentation. 5 patients complained
of sore throat and shortness of breath was seen
in 9 patients (table 1).

There were 4 patients with known Diabetes
mellitus and 3 of them were hypertensive as
well. Rest of the patients did not have any
underlying comorbidity. However, in two pa-
tients, who developed new onset hyperglycemia
during steroid course, were found to have
Hba1cin Prediabetic range. Out of 17 patients,
11 (64.7%) patients had bilateral ground glass
opacities on CT chest while 6 had consolidation
in addition to ground glass opacities. All of our
patients had Absolute Lymphocyte count (ALC)
below 1500 while 4 patients had severe lym-
phopenia (ALC<1000 cells). The inflammatory
markers and biochemical parameters are
shown in table 2.

Table 1. Clinical features of patient population

Clinical feature n (%)
Fever 17 (100)
Myalgia 17 (100)
Cough 9(52.9)
Sore throat 5(29.4)
Vomiting 2(11.7)
Dyspnea 9 (52.9)
Epigastric discomfort 1(0.05)

Table 2. Biochemical parameters
and inflammatory markers

Parameter Mean+SD
Hemoglobin (g/dL) 13.08+1.83
Platelet (lac/ pL) 3.4+0.71
Ferritin (ug/L) 615.41+£307.03
ALT (IU/L) 111.54£35.7
Absolute lymphocyte count 1180+213.2
Bilirubin (mg/dL) 0.92+0.23
Triglyceride (mg/dL) 125.4+21.01
D-Dimer (ng/ pL) 566.13+207.92
LDH (U/L) 615+187.06
IL 6 (pg/pL) 80.58+98.06

In our study, 10 patients had mild trans-
aminitis before Favipiravir and 3 developed
self-limiting transaminitis after Favipiravir, 4
had normal Liver function test throughout. Two
patient had acute kidney injury (AKIN class 1)
that resolved during hospital stay. Blood culture
was sterile in all the patients and Serum pro-
calcitonin was negative in all the patients. Nine
patients required oxygen support. Among them
7 were on oxygen supportvia Nasal Canula and
2 patients required non-invasive ventilation
(NIV) during hospital stay. Favipiravir was given
at a dose of 1800 mg twice on day 1 and sub-
sequently 800 mg twice daily from day 2-10. In
two patients, who required NIV Favipiravir was
stopped, and these patients received Remdesivir
for a total of 5 days. In patients who received
Favipiravir only, the median time to RT-PCR
negative, defervescence and oxygen indepen-
dence was 8,3 and 6 days respectively. There
was no thrombocytopenia, bleeding bacterial
sepsis in our patient population. There was no
mortality in our study population.

Discussion

The optimal management of patients with
COVID-19 s rapidly evolving based on extensive
ongoing research. Initial studies have suggested
a clinical benefit with Remdesivir (antiviral
agent) and a mortality benefit with the use of
glucocorticoids. Remdesivir, a nucleotide ana-
logue, has in vitro activity against SARS-CoV-2
[11]. Although more data from comparati-
ve, randomized trials are emerging [12, 13],
available reports suggest there is likely some
clinical benefit to Remdesivir prompting emer-
gency use authorization by the FDA for severe
COVID-19 in hospitalized children and adults
[14]. Remdesivir needs to be administered
intravenously and should be avoided in patients
with transaminitis (ALT =5 times normal) or in
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patients with an estimated glomerular filtration
rate (eGFR) <30 mL/min per 1.73 m2 It should
also not be coadministered with hydroxychlo-
roquine or chloroquine due to potential drug
interactions. The use of dexamethasone (oral
or intravenous) provided a mortality benefit at
28 days in hospitalised patients with COVID-19
compared to usual care alone as per a prelimi-
nary report of the RECOVERY trial, a large ran-
domized open-label study in the United King-
dom [15]. However, no benefit was reported
among patients who did not require either
oxygen or ventilatory support; with a statistically
non-significant trend towards higher mortality
(17.8 versus 14 percent, RR 1.19, 95% CI 0.91-
1.55). Also, there remain uncertainties in this
preliminary report, as the baseline mortality
rate in this report was higher than that from
some other trials. Thus, the absolute mortality
benefit in other settings may not be as high as
observed in this trial. Additionally, adverse
effects (including secondary infections) were
not reported in the preliminary report. Another
antiviral agent which is being investigated for
its use in patients with COVID-19 is a purine
nucleoside analogue, Favipiravir. It selectively
inhibits RNA dependent RNA polymerase
(RdRP), an enzyme needed for RNA viral repli-
cation within human cells, by getting incorpo-
rated instead of guanine and adenine [8]. The
drugis converted into its active phosphorylated
form intracellularly and subsequently is re-
cognized as a substrate by the viral RARP. The
incorporation of a single molecule of the active
form of Favipiravir terminates the elongation
of viral RNA [8]. Favipiravir is known to have a
broad spectrum of activity towards RNA viruses
(like influenza, bunyavirus, arenavirus, flavivirus,
and filoviruses causing hemorrhagic fever)
including activity against oseltamivir- and za-
namivir-resistant influenza viruses [8, 16]. Wang
et al studied the in vitro antiviral efficiency of
several drugs including Favipiravir against
SARS-CoV-2, reporting that Favipiravir reduced
the viral infection, albeit at higher concentra-
tions half-maximal effective concentration
(EC50)=61.88 uM, half-cytotoxic concentration
(CC50)>400puM, selectivity index (SI)>6.46 [11].
Pertinently, in a previous study evaluating the
efficiency of Favipiravir against Ebola virus,
even with a high EC50 value in Vero E6 cells of
67 UM, the antiviral agent demonstrated 100%
in vivo effectiveness in protecting mice against
Ebola virus; suggesting that further clinical
studies could better evaluate the in vivo respon-
se of this antiviral nucleoside [17].

Early clinical studies of Favipiravir for
COVID-19 have been promising. A non-rando-
mized open-label study by Cai et al. reported a
significant reduction in time taken for viral
clearance in COVID-19 patients treated with
Favipiravir compared to historical controls who
had received lopinavir/ritonavir [10]. This study
from China involved administration of Favi-
piravir (1600 mg orally twice daily on day 1
followed by 600mg orally twice daily on days
2-14) in patients with mild to moderate
COVID-19. Patients 275years old, those having
severe or critical COVID-19, chronic liver disease
or end-stage renal disease were excluded from
the study. In addition to a significant reduction
(p<0.001) in median time to viral clearance in
the Favipiravir arm (4days; IQR=2.5-9) com-
pared with the historical lopinavir/ritonavir arm
(11days; IQR=8-13), the vast majority of pa-
tients (91.4%) in the former group had radio-
graphicimprovement versus 62.2% in the latter
group at 14 days. There was a significantly lower
rate of adverse events in patients receiving
Favipiravir (11.4% versus 55.6%; P<0.01). In our
study those patients who received Favipiravir
only, the median time to RT-PCR negative,
defervescence and oxygen independence was
8,3 and 6 days respectively. Chen et al conducted
a prospective multicenter randomized open
label study comparing outcomes in adult
COVID-19 patients after administration of Umi-
fenovir versus Favipiravir in addition to conven-
tional therapy [18]. In their preprint article, they
report a statistically non-significant (p=0.1396,
difference of recovery rate: 0.0954; 95% CI:
-0.0305 to 0.2213) higher clinical recovery rate
at Day 7 in the Favipiravir group (61.2%)
compared to the Umifenovir group (51.6%).
Also, the Favipiravir group had significantly
shorter latencies to relief in pyrexia (difference:
1.70 days, P<0.0001) and cough (difference: 1.75
days, P<0.0001). They reported only mild and
manageable side effects from the use of
Favipiravir. Although there is a paucity of high-
grade evidence for the effectiveness of Favi-
piravir in COVID-19, the in vitro activity and
benefits seen in early studies strongly suggest
the potential for using Favipiravir in SARS-CoV-2
infection. Our observational study demonstrated
improvement in the majority of patients with
COVID-19 with use of Favipiravir.

Conclusions

Ease of oral administration and a profile of
mild adverse effects are advantages of Favi-
piravir. Further evidence from well-designed
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randomized controlled trials should enable
clinicians to better understand the role of
Favipiravir in the management of the ongoing
coronavirus pandemic. Additional studies are
needed to compare the efficiency of Favipiravir
compared to Remdesivir.
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®ABIIIPABIP TA IEKCAMETA30H V JIIKYBAHHI SARS-COV2 IH®EKIIII
(ImI0THE TOCITiHKEeHH)
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Bctyn. KaiHiuHa KapmuHa kopoHagipycHoi xeopobu (COVID-19) eapitoe 8i0 nezko20 nepebicy 00 MA*KUX
npossie 3 noniop2aHHo AucPyHKyiero. lpomuesipycHuli 3acié gasinipasip, akuli paHiwe 30cmocosysascs 045
NiKYBAHHA 2puny, HewodaeHo bys cxeaneHull 048 nikyeaHHs COVID-19 ne2ko20 ma cepedHbL020 CmyneHs
msaxwocmi e IHOii.

MeTa. 30800HHAM Yb020 00CNIOHEHHSA - OYiHKA epekmusHOCMIi pasinipasipy ma dekcamemaszoHy npu
COVID-19.

MeToaw. Y ninomHe docnioxeHHsA 6yn10 eknroveHo 17 nayieHmis, y akux 6yau nosumusHi /1P mecmu 0o
SARS-CoV-2 ma nidsuweHi mapkepu 3ananeHHA. Yci nayieHmu ompumyeanu npomueipycHy mepanito,
aHmukoa2ynsaHm (eHokcanapuH 0,4 M2 niOwkipHo 08i4i HO 0eHs), 21I0KOKOPpMUKoCcmepoiou (OekcamemasoH 8
M2 W00Hs npoms2om 5 OHie ma 4 M2 Wo0Hs Npoms2oMm 5 OHie). JoCaioxHy8aAUCA MAKi NOKA3HUKU: mpusanicme
nepebiey xgopobu do HezamueHux pe3yabmamie [JIP mecmy, 4ac Hopmanizayii memnepamypu Ha mini
npomusipycHoi mepanii, wWeuokicme 8i0HO8/1EHHS CAMOCMIlIHO20 OUXAHHS.

Pe3ynbTaTW. JIUXOMAOHKQ, Mianz2is, cyxull Kaweas ma 300UWKa 6yau HalinowupeHiuumu cumnmomamu
COVID-19. ¥ scix nayieHmie 6yna aimponeHis. [lpu nposedeHHi KoMntomepHoi momoz2pagii 2pyOHoI kaimku, y
11 (64,7%) nayieHmie 6ysn0 3HAli0EHO CUMNMOM «MaMmMo8020 CKAa», Mmodi K y 6 cnocmepi2anucsa i cumMnmom
«MamMoB020 CKAOx» | YW ilbHeHHS. Y 080X nayieHmis, AKUM 6y/10 NOMpIibHA HeiHBa3UBHA 8eHMUAAYiA, pasinipasip
6yn10 8iOMiHeHo, i yi nayieHmu ompumysasnu pemoecesip npomsazom 5 0Hie. Y nayieHmis, ki ompumysanu auwe
¢asinipasip, MediaHa yacy 00 He2amugHo20 3Ha4YeHHs [1/IP mecmy, weuoKicme nogepHeHHA memnepamypu
00 HOPMA/IbHOI' Ma WeudKiCMb 8i0HOB/EHHA CAMOCMIlIHO20 OUXAHHA cmaHosuna 8,3 ma 6 dHie 8i0nogioHo.

BucHoBOK. Hawe ninomHe 00CnioxeHHS npodeMoHCmMpy8as0 meHOeHYito 00 NOKPaAujeHHs y binswocmi
nayieHmig i3 COVID-19 npu 3acmocysaHHi ¢pasinipasipy. [0/108Hi 06MeXCeHHS - MOAA KibKICMb CNOCMepexceHs,
ma HeobxiOHicmb nposedeHHs 000amMKosuX 00C/idxeHb 018 NOPIBHAHHA epekmusHocmi ¢asinipasipy ma
pemdecesipy .

K/TKOYOBI C/TOBA: SARS-CoV-2; ¢aBinipasip; pemaecesip; COVID-19.
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