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Figure 1. Chemical structure of favipiravir (T-705)
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Table 1. In vitro anti-viral activities of favipiravir

Group: RNA (—) single strand

Order Family Genus Species ECso (Lg/mL) Ref
Incertae sedis Orthomyxoviridae Influenzavirus A Influenza A (seasonal) 0.01-0.94 8,9
Influenza A (H5N1) 0.2-19 9, 11)
Influenza A (HIN1) pdm09 0.13-3.53 9)
Influenza A (H7N9) 14-6.1 10, 12)
Influenzavirus B Influenza B 0.04-0.8 8,9
Influenzavirus C Influenza C 0.03-0.06 8)
Bunyavirales Phenuiviridae Phlebovirus Punta Toro 8.6-30 13, 14)
Rift Valley fever 4.2-5.0 13, 14)
Sandfly fever 4.7-18 13, 14)
Severe fever thrombocytopenia syndrome 0.71-1.3 15)
Heartland 2.8 (ECo0) 16)
Hantaviridae Orthohantavirus Dobrava 15 17)
Maporal 10 17)
Prospect Hill 10 17)
Andes 2.5-5.0 18)
Nairoviridae Orthonairovirus Crimean-Congo hemorrhagic fever 1.1 19)
Peribunyaviridae ~ Orthobunyavirus  La Crosse 5 14)
Incertae sedis Arenaviridae Arenavirus Junin 0.8-3.0 13, 14, 20)
Pichinde 0.9-39 13, 14)
Tacaribe 0.9-4.1 13, 14)
Guanarito 24 20)
Machupo 22 20)
Lymphocytic choriomeningitis 5.5 (ECo0) 21)
Lassa 1.7-11.1 (ECo0) 22, 23)
Mononegavirales Filoviridae Ebolavirus Ebola 10.5 24)
Marburgvirus Marburg 6.8 25)
Mononegavirales Rhabdoviridae Lyssavirus Rabies 51-7.0 26)
Mononegavirales Paramyxoviridae =~ Metapneumovirus Human metapneumo 1.3-6.3 (ECo0) 27)
Pneumovirus Respiratory syncytial 41 8)
Henipavirus Nipah 2.3-6.9 28)
Hendra 1.8 28)
Group: RNA (+) single strand
Order Family Genus Species ECso (ug/mL)
Incertae sedis Flaviviridae Flavivirus West Nile 53 29)
Yellow fever 42 30)
Zika 35-3.8 31)
Incertae sedis Togaviridae Alphavirus Western equine encephalitis 49 (ECo0) 32)
Venezuelan equine encephalitis 1.7 33)
Eastern equine encephalitis 2.8 33)
Barmah forest 28 33)
Ross river 05 33)
Mayaro 25 33)
Chikungunya 0.3-94 33)
Picornavirales Picornaviridae Enterovirus Polio 48 8)
Rhino 23 8)
Enterovirus 71 23 34)
Incertae sedis Caliciviridae Norovirus Noro 19-39 35)
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Figure 2. Therapeutic effects of favipiravir in the mice infection model
Ten female Balb/c mice infected with 100% lethal dose of influenza virus either of California/04/2009 (HIN1) pdm, A/Victoria/3/75
(H3N2) or A/Duck/MN/1525/81 (H5N1) and monitored for survival to day 21. Favipiravir was orally administered twice (california,

Significance was determined relative to results for the placebo group: *; P<0.05, ***; P<0.001.

Table 2. Therapeutic effects of favipiravir in the IFNAR™" mice infection model against CCHF virus, Lassa virus

and Ebola virus

Virus Strain Compound Treatment Treatment Survival
Infectious dose (Route) Dose (Route) daily times Start/Duration number (%)
CCHF 10200 Control Vehicle (i.p.) q.d. 6 HPI / 10 days 0/6 (0)
5 TCIDso (i.p.)  Favipiravir =~ 300 mg/kg/day (i.p.) q.d. 6 HPI / 10 days 5/6 (83)
Favipiravir 300 mg/kg/day (i.p.) q.d. 1 DPI / 10 days 6/6 (100)
Favipiravir ~ 300 mg/kg/day (i.p.) q.d. 2 DPI / 10 days 6/6 (100)
Hoti Control Vehicle (i.p.) q.d. 6 HPI / 10 days 2/16 (13)
5 TCIDso (i.p.)  Favipiravir =~ 300 mg/kg/day (ip.) q.d. 6 HPI / 10 days 5/6 (83)
Favipiravir 300 mg/kg/day (i.p.) q.d. 1 DPI / 10 days 6/6 (100)
Favipiravir 300 mg/kg/day (i.p.) q.d. 3 DPI / 10 days 6/6 (100)
Favipiravir 300 mg/kg/day (i.p.) q.d. 6 DPI / 10 days 8/15 (53)
Lassa  Ba366 Control Vehicle (i.p.) q.d. 4 DPI / 7 days 0/7 (0)
1000 FFU (i.p.) Favipiravir 75 mg/kg/day (po) b.i.d 4 DPI / 7 days 0/5 (0)
Favipiravir 150 mg/kg/day (po) b.i.d 4 DPI / 7 days 0/5 (0)
Favipiravir 300 mg/kg/day (po) b.i.d 4 DPI / 7 days 5/5 (100)
Ebola Zaire Control Vehicle (i.p.) q.d. 4 DPI / 7 days 0/10 (0)
1000 FFU (in) Favipiravir 300 mg/kg/day (p.o.) b.i.d 6 DPI / 7 days 5/5 (100)
Favipiravir 300 mg/kg/day (p.o.) b.id 8 DPI / 7 days 0/5 (0)

The IFNAR™”" mice were infected with Crimean-Congo hemorrhagic fever (CCHF) virus (10200 and Hoti strain),
Lassa virus (Ba366 strain) and Ebola virus (Zaire strain). Treatment of favipiravir was commenced between from 1
hour to 8 days post infection.
L.p.. intraperitoneal, i.n.: intranasal, q.d.: quaque die (once a day administration), b.i.d.: bis in die (twice a day adminis-
tration), HPI: hour post infection, DPI: day post infection
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Figure 3. Therapeutic effects of favipiravir in the SETSV infected IFNAR”~ mice model (Based on Tani et al., 2018)
Six or 10 IFNAR~/~ male mice in each group were inoculated subcutaneously with 1.0 X 106 TCIDso of SFTSV (SPL010 strain). Mice
were treated with favipiravir at a dose of 200 mg/kg/day. Treatment was commenced 1, 2, 3, 4, or 5 days post-infection. Favipiravir was
orally administered twice daily until death or for 5 days. Survival was determined using Kaplan-Meier analysis and GraphPad Prism6.
Relative weight is shown as means with standard deviations.
Significance was determined relative to results for the placebo group: ***; P<0.0001, *; P<0.01.
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Results are shown as means with standard deviations (n=3).
Significance was determined relative to results for the control: *; P<<0.01 .
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Figure 5. Inhibition of influenza virus RdRp by favipiravir RTP
The 32P-labeled pGEM-7zf (+) DNA run-off transcript with a 5'Capl structure (Capl-pGEM-mRNA), crude influenza virus RdRp contain-
ing a viral genome, and nucleotides including favipiravir RTP were incubated. Reaction products were then electrophoresed. Lane 1:
Capl-pGEM-mRNA; Lane 2-6: Capl-pGEM-mRNA + crude enzyme solution; Lane 3-6: Conditions of lane 2+ 50 wmol/L CTP, 100 wmol/L
ATP, 50 pmol/L GTP; Lanes 4-6: Conditions of lane 3+ 10, 100, and 1,000 umol/L favipiravir RTP.
* Elongated RNA was detected when GTP, ATP, and CTP were added to the reaction mixture.

Table 3. Effect of Favipiravir-RTP on DNA or RNA polymerases

Species Polymerase Type 1Cs0 (umol/L)
Influenza virus  RNA ploymerase RNA-dependent RNA polymerase 0.314
Human DNA polymerase oo DNA-dependent DNA polymerase >1,000
Human DNA polymerase B DNA-dependent DNA polymerase >1,000
Human DNA polymerase Y DNA-dependent DNA polymerase >1,000
Human RNA ploymerase I DNA-dependent RNA polymerase 905

This table shows the ICso of favipiravir RTP to influenza virus RNA polymerase, human DNA
polymerase (o, B, y) and human RNA polymerase II. One unit each of human DNA polymerase
o, B and Y and human RNA polymerase II were incubated for 1 hr with reaction mixture con-
taining SH-dGTP or *H-GTP.
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Figure 6. Schematic representation of the activation mechanism and the mode of action of favipiravir
Favipiravir is incorporated into cells, and converted to favipiravir ribofuranosyl phosphates by host cell enzymes. The triphosphate
form, favipiravir RTP, specifically inhibits the influenza viral RNA polymerase activity.
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Favipiravir (T-705) — viral RNA dependent RNA polymerase inhibitor —

Yousuke Furuta
FUJIFILM Toyama Chemical Co., Ltd.

Favipiravir (T-705; 6-fluoro-3-hydroxypyrazine-2-carboxamide) was discovered through screening a chemical library for
anti-viral activity against influenza viruses by Toyama Chemical Co. Ltd. (current FUJIFILM Toyama Chemical Co., Ltd.).
Favipiravir is a novel anti-viral drug that selectively and potently inhibits the RNA-dependent RNA polymerase (RdRp) of
RNA viruses. It is phosphoribosylated by cellular enzymes to its active form, favipiravir ribofuranosyl-5-triphosphate, which
is recognized as a substrate by RdRp, and inhibits the RNA polymerase activity. Favipiravir is effective against a wide range
of types and subtypes of influenza viruses, including strains resistant to existing anti-influenza drugs. Of note is that favipi-
ravir shows anti-viral activities against other RNA viruses such as Bunyavirales, Arenaviridae and Filoviridae, all of which
are known to cause fatal hemorrhagic fever. Such a unique anti-viral profile will make favipiravir a potentially promising
drug for untreated infections by RNA viruses.
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