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Tomoya  Saito, Challenges in  Medical
Countermeasures and Preparedness for An Ebola
Outbreak in Japan, US-Japan Annual Medical
Biodefense Research Symposium, WDC, USA
(12-13 Feb.2015).

Yuki Maehira, Overview of Current International
Collaborative Research Framework of Japan on
Ebola Virus Diseases, US-Japan Amnual Medical
Biodefense Research Symposium, WDC, USA
(12-13 Feb.2015).

Koichi Yamada, Development of T-705(Favipiravir)
in Japan and Current Agenda for the Treatment of
Ebola Virus Diseases, US-Japan Annual Medical
Biodefense Research Symposium, WDC, USA
(12-13 Feb. 2015)
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% 1-1. Favipiravir (T-705) B EEEZERR—&
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Item of research agenda

category

Study component

1. Ebola virus genetics

non-clinical research

Detailed NGS-based genomics of EBOV populations from
T-705 1V treated/untreated macaques infected with various
doses of virus  [two-step program]

clinical samples research

Genomics of Ebola virus populations from T-705 IV treated
Guinean Ebola patients [two-step program]

2. Biostatistics

non-clinical research

Detailed analysis and modeling of PK data from treated and
untreated, infected and non-infected macaques [one-step

program]

Detailed biostatistical analysis and modeling of macaque
experiments [one-step program]

clinical samples research

Detailed biostatistical analysis of PK data of treated infected
Guinean patients

Detailed biostatistical analysis of the Guinean clinical trial
[one-step program]

3. Nonhuman Primate Model
and Combination Therapy

non-clinical research

Improvement and validation of the nonhuman primate model

Combination therapy in cellulo  [two-step program]

Combination therapy in rodents  [two-step program]

Combination therapy in macaques  [two-step program]
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<&l > H26-1: BEAF/AENHESICL2EyEE (2BEES  non-GLP) (&FY)

T-705 was administered intravenously to female cynomolgus monkeys anesthetized with
tiletamine and zolazepam at the dosages of 200/100 and 250/150 mg/kg for 14 days to
evaluate the pharmacokinetics and tolerability. A control group received physiological
saline alone under anesthesia.

(1) No animals in any groups died during the dosing or recovery period.

(2) In the 250/150 mg/kg group, as the food consumption decreased continuously
during the dosing period, dosing was discontinued followed by a 3-day drug free

period.

(3) In the clinical observation, no-stool, loose stool and diarrhea were noted in the
250/150 mg/kg group.

(4) A remarkable decrease in food consumption was noted continuously in the
250/150 mg/kg group and transient decrease was notes in the control group and
200/100 mg/kg group.

(5) In the hematology test, decreases in red blood cell count, hemoglobin concentration
and hematocrit value were observed dose-dependently in the 200/100 and
250/150 mg/kg groups on Day 11, 13 or 15. In addition, increases in reticulocyte
ratio and count were observed in all groups including control group on Day 13 or 15.
In individual levels, a decrease in white blood cell (lymphocyte) count was noted in
1 animal in the 200/100 mg/kg group on Day 13.

(6) In the blood chemistry test, an increase in triglyceride was observed in the
250/150 mg/kg group on Days 11 and 15. In addition, a decrease in total
cholesterol was observed in the 200/100 and 250/150 mg/kg groups on Day 11 or 13.
In individual levels, an increase in ALP was observed in 1 animal in the
200/100 mg/kg group on Day 13. ‘

(7) There were no test article-related changes in the body weight or necropsy.

(8) In the toxicokinetic evaluation, the AUC:s, (AUCo.124) values of T-7050n Day 7 and
last dosing day (Day 11 or 14) were higher than those expected from the AUCg.ins
values on Day 1, although the C,,,; values of T-705 increased dose-proportionally
during the dosing periods. The distribution volume (Vg4.) values were almost
same during the dosing periods. However, the total body clearance (CL,,) values
were decreased by the repeated dosing. The AUC:, values of T-705M1 were

lower than those expected from the AUC, ¢ values on Day 1. These results were
indicating that the metabolic clearance of T-705 was decreased by the repeated

dosing.

In conclusion, as the food consumption decreased continuously in the 250/150 mg/kg
group during the dosing period, the dosing was discontinued by Day 11. However, no
serious abnormality was observed at this dose regimen. The maximum tolerated dose
level of T-705 was 200/100 mg/kg for female monkeys under the conditions of this study.
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# 1-1. Study Design

Cynomolgus monkeys, Female, 12 animals (4 animals/group)

Favipiravir (Dissolved in water including meglumine)

IV (10 minutes), 12-hr interval, twice a day for 14 days,
with anesthesia (Tiletamine/Zolazepam)

Control (anesthesia only)

Loading 200 mg/kg BID (400 mg/kg/day, Day1)
Maintenance 100 mg/kg BID (200 mg/kg/day, Day2 — 14)

Loading 250 mg/kg BID (500 mg/kg/day, Day1)
Maintenance 150 mg/kg BID (300 mg/kg/day, Day2 — 11*)

Pharmacokinetics,
Safety (hematology and blood chemistry tests, general signs, autopsy)

[} 1-1. Pharmacokinetics

800 —8—Group2 200 mg/kg BID + 100 mg/kg BID

—&— Group3 250 mg/kg BID + 150 mg/kg BID

% 600
2
=
S
g 400
8
3 29 pg/mL
I YN PSPS P! “
: J
- 4
®eo 9@
0 A
0 48 96 144 192 240 288 336
Time (hr)
Group?2 Group3 Target value

2440 - 3792 4853 - 8142 2000 — 3600 (Mice model)

102 - 158 202 - 339 113 (Mice model)

20 —57 44 — 183 10 — 40 (Mice model), 29 (IC )
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H26-2: ERRELIERGL Y L COEBRERK OEKYEIRE
(1 8E#&5 : non-GLP)
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<R 2 >H262  ERESERYE A TOAER SEREMEIE (1BMES : non-GLP)  (Jkb)

F 2-1. FERRERT NHP SEBIRERER | RBREHER (W=7 ¥ EE20[L)

Cynomolgus monkeys, Male, 16 animals (4 animals/group)

Favipiravir
[Dissolved in water including meglumine (solution), and suspended in 0.4%CMC
(suspension)]

150 mg/kg, 12-hr interval, twice a day for 7 days

IV (20 minutes, Solution)

PO (Suspension)

PO (Solution)

SC (Solution)

Pharmacokinetics,
Safety (hematology and blood chemistry tests, general signs, autopsy)

Well tolerated under the dosing conditions designed for future NHP study!

B General signs: no remarkable changes

O Vomit on Day 1 in the IV group.

O Alittle reduction in food intake.

O No noteworthy changes in body weights
B Hematology, Blood chemistry

O Changes attributable to frequent blood sampling

0O Mild drug-related changes (e.g. increased ALT)

0O No novel adverse events

(All changes observed in oral dose toxicity studies)

B  Autopsy

O No abnormality (containing GI tract and injection site)
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¥ 2-1. Pharmacokinetic results [iv vs. po (suspension)]
Day 1 Day 7

o))
o
o

——1V
~—l— PO (Suspension)

— 600 ——1V

—l— PO (Suspension)

400 f 400

200 200

Favipiravir concentration (pg/mL
Favipiravir concentration (ug/mL)

144 150 156 162 168
Time (hr) Time (hr)
Day 1 Day 7
iv po (suspension) iv po (suspension)
251 (20.7%) 222 (23.0%) 2100 (20.5%) | 3120 (26.3%)
iv/po 1.13 NA 0.67 NA
*1 AUC__ (Day 1) or AUC (Day 7) Mean (n=4), (CV%)

[X] 2-2 Pharmacokinetic results [po (solution) vs. po (suspension)]

Day 1 Day 7
QE‘ 600 r —@— PO (Suspension) ’_.E‘ 600 —@— PO (Suspension)
) ~—a&— PO (Solution) = —a— PO (Solution)
= i =
S 400 | S 400
© L ©
= =
S] 8
5 S
8 200 | 8 200
g gﬁ\jﬁf £
= =
E O lllllll ‘ lllllll - ':'_U 0
0 4 8 12 144 150 156 162 168
Time (hr) Time (hr)
Day 1 Day 7

po (solution) | po (suspension) | po (solution) | po (suspension)
254 (20.9%) 222 (23.0%) 3130 (16.9%) | 3120 (26.3%)
1.14 NA 1.00 NA

*: AUCiys (Day 1) or AUCau (Day 7) Mean (n=4), (CV%)
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X 2-3 Pharmacokinetic results [sc vs. po (suspension)]

(o))
o
o

Favipiravir concentration (pg/mL)

o

*: AUCiyr (Day 1) or AUCtau (Day 7)

400

200

Day 1 Day 7
—&— PO (Suspension) ’g 600 —®— PO (Suspension)
—e—SC S —o—5C
=
S 400
o
=
=
- 8200
|3
=
=
£ 0
4 8 12 144 150 156 162 168
Time (hr) Time (hr)
Day 1 Day 7
sC po (suspension) sc po (suspension)

397 (14.9%) | 222 (23.0%) | 2790 (42.3%) | 3120 (26.3%)

1.79 NA

0.89 NA
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<EBF 3> H26-3: HEETL(18~20M B OWESMTEIC & b2 ) RERREREIER L R ERE
=AY (FEE)

W — EEaL
BT BRI SN C R R AT E OB RSN B O AR 2520 ))

- F Bl (Purina ST EIER D=2 4L 6{E]
3%2015/3/14 22:00 ABF DT AFRTOBERITEL

No. | Animal1D. | 5|t 35 316 317 3/18 3/19 3/20

T e [ Enn e | Pmr P | PMT SRR | WD R | PO R | T PR
1 | scziz| @ T T
2 | sC1312099 | & S R T
3 | sC1312113 | & - - | - R R I T O
4 | SC1401049 | & S S T S D T T R R
5 | sC1312083 | & e
6 | scizizos7| @ S e T e D
7 | SC1312085 | & e T
8 | sci312079 | & - - | - | - | -1 - - -] - R I
9 | SCI312081 | & — |mfrs| -~ |mgal - | - | - | - | - | - | - | - | -
10 | 5C1312063 | & l R T S I R 1 BN (P S B~ 2 S I - )
11 | sC1312097 | & \ - -] - S N U R
12 | 8C1312005 | & \ - | - | - S I R R
13 | SC1312077 | & \ - -] - - - = - I N N
14 | SC1312065 | & \ - -] - S R I T
15 | 5C1312069 | & \ - - = I R R B L) -
16 | 8C1312039 | & \ - - - - - = - I T
17 | s€1312003 | & \ - - | - - | - - | - I B
18 | SC1312045 | & \ - | -1 - S I N R R
19 | sC1312027 | & s - -] = N I N R R
20 | sc1312011 | & \ - -] - - - - - I
21 | SC1312000 - -] = N I B R
22 | $C1312023 - - - B R I B
23 | sC1312029 | & - -] - N S T -
24 | sc1312017 | & - -] - g | k| ~ | - I R R
25 | 5C1312055 N T - - - - I
26 | $C1312001 - - - S R I N .

35




$22015/3/14 22:00 AT e (R 22 L

No. | Animal 1D, [ 453 3/14 3/15 3/16 3/17 3/18 3/19 3/20
COV g | e 25 | /00 P | ORI PG | T OAPRE | RN PRR | N P
27 | sC1312042 | % ‘ - - - - - . ~ - . - - -
28 | sc1312028 | £ ‘ - ~ - - - . - - - - . - -
29 | SC1312006 | £ l - - - . - - - - - ~ - -
30 | SC1312004 | £ - - -~ - - - - - - - - -~ -
31 | SC1312026 | £ - - - - - - - - - - - -~ -
32 | SC1312010 | # - - - - - - - - - . —~ - -
33 | sCi312018 | % \ ‘ - - - - - || - - - - — - .
34 | SC1312024 | 2 ‘ - - - - - - . - -~ - - - -
35 | §C1312060 | 2 \ - - - - - - - - ~ - - - -
36 | SC1312002 | % ‘ - - - - - - - - - - — ~ —
37 | sC1312050 | @ \ - - - - - —~ - ~ - - - - -
38 | SC1312072 | £ \ - - . - - - - - -~ - - - -
39 | SC1312052 | ¢ \ - - - - - - - - -~ - - - -~
40 | SC1312068 | £ 5 - - - - - - - . - - - - -
41 | 8C1312064 | & - - - - - - - - - - - - -
42 | sC1312062 | 2 - - | - — | mEs| - |mmi| - |1 - - -
43 | SC1312040 | % - | VR RO | R - - |RpE) - - - - -
44 | SC1312034 | 2 - LRI IR | Wl | W | -~ - - - - - ~
45 | 8C1312054 | 2 - - - - - - - - - - - - -
46 | SC1312036 | £ - - - - - - - — - - - - -
47 | SC1312056 | @ - - - - - | BRG] diE | - - ] W - - -
48 | SC1312038 | £ - - - - - - - - -~ - - - -
49 | SC1312046 | % - - - - - - - ~ - - - — -
50 | SC1312096 | 2 - - - - - - - - - - - — -
51 | SC1312104 | 2 - - - - - - - - - - - - -
52 | SC1312078 | £ - - - - - - - - - - - -~ -
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HEHAY I (PEE)

fEEY = b

Yo [AuinsllD] Sex | HAH WISSREES | FEn (@Emiﬁlﬁ{ﬂ ) Yo painalID] Sex | Hakn H T i T
1 |sC1312123) Male | 20157314 | 20139718 | 1888 | 1 | 6% 8 || 2015315 | 157 || 2015549 | 1.56 27 |SCI312042| Female| 20157314 | 20437102 | 16748 | 1F | 44 1] 136 § 2015319 | 128
2 [SC1312009| Male | 2015:3/14 | 20131027 | 16/ | 17 | 44 B || 2003315 | 158 || 2015340 | 181 28 |SCI312028| Female] 2015/3/14 | 2013/923 | 1774 | 13F | $% A | 2015/3/15 | 148 | 2015319 | 145
3 [SCI3I2113| Male | 20153714 | 2013710727 | 165865 | 1F | 4% A || 2015315 | 142 || 20153719 | 141 29 {SC1312006| Female| 201543714 | 2013/10710 | 17485 | 1F | S» 1 | 20155315 | 146 || 20153119 | 146
4 [SCI1401049| Male | 20157314 | 20131025 | 165185 | 157 | 4# H || 20153715 | 1.51 || 2015319 | 1.44 30 [SCI312004) Female| 2015/3/14 | 2013924 | 17A 85 | 1F | S» 0 || 2015315 | 148 | 2015319 | 143
5 [SC1312083| Male | 2015344 | 2013926 | 17A%5 | 13 | S48 || 2015315 | 139 | 2015349 | 131 31 {SC1312026| Female| 2015:314 | 2013 AU se A 2018308 | 153 | 200873710 | 138
6 |SCI312087| Male | 2015:3/14 | 2013710721 | 165185 | 17 | 45 4 L19 § 2015319 | 116 32 {SC1312010(Female] 2015/3714 | 2013/10710| 1785 | I'F | 521 || 2015/3/15 | 145 § 20153719 | 142
7 [SC1312083| Male | 20183714 | 20034044 | 170185 | 1 | S A (| 20053415 | 134§ 2018519 | 133 33 [SC1312018| Female| 20157314 | 2013/9/01 [ 1885 | 19 | 6401 § 2015315 | 161 || 20153719 | 138
§ |SC1312079] Male | 2015314 | 20137103 | 1785 | 15| S& F | 2013315 | 1.56 § 20157319 | 1.52 34 |SCI312024|Fenmle] 201573114 [ 2013/10720 | 1776 | 13 | 3001 || 2015315 | 137 137
9 ISCI312081| Male | 2015/3/14 | 20139712 | 1848 | 1% | 64 01 || 20153715 | 149 147 33 1SC1312060) Ferale| 201573714 | 201371019 ) 175186 | 1'F | S 01 | 2013405 | 142 | 201853719 | 141
10 |SC1312063| Male | 201543714 | 2013/1040 | 17HMH | 19| S2 01 || 200345 | 157 | 2005319 | 153 36 |SC1312002| Female| 2015314 | 2013913 | 1878 | 19 | 62 A | 200553415 | 1.55 || 20155719 | 152
11 |SC1312007| Male | 2015/3/14 | 20139412 | 187185 | 1| 6% J1 || 20153715 | 1.57 | 20155419 | 157 37 |SCI1312050| Female| 2015/3/14 | 2013108 | 17A%i | 17 | 52 A 127 | 2015319 | 117
12 |SC1312005| Male | 2015/3/14 | 20130710 | 1SA&R | 1 | 6 A || 20057315 | 1.62 | 20153710 | 136 38 |SCI312072( Female| 201573714 | 2013/1049 | 177185 | LF | S B || 20153715 | 136 || 20153719 | 132
13 |SCI312077| Male | 20153714 | 2013/10026 | 16718 | 1F | 40 i 128 | 2015319 | 120 39 |SCI312052| Female| 2015/3/14 | 2013/9/11 | 18785 | 137 | 6471 || 2015/3/15 | 1.60 | 2015319 | 153
14 |SCI312065| Male | 201573414 | 2013103 | 17A8 | 1F | 5» 7 f 20053715 | 144 | 20155490 | 138 40 [SCI312068| Female| 2015/3/14 | 2013/926 | 17A45 | 1F | S A | 2015515 | 143 || 2015319 | 145
15 SC1312069| Male | 201373714 | 20139/11 | 18HM | 1F | 64 A | 2018315 | 1.79 || 20153719 | 172 41 |SCI312064| Fenale| 2015/3/14 | 2013710411 | 17883 | 17 | S# ff || 201553115 | 143 § 20153719 | 143
16 |SC1312039] Male | 2015/3/14 | 2013710126 | 16/8 | 13F | 4% A || 20155315 | 150 || 20153119 | 138 42 |SC1312062| Female| 20157314 | 20139711 | 1A | 15| 671 151 || 201543719 | 146
Tsemzoos Male | 2015/3/14 | 20137107 | 177385 | 1F | 5% 0§ 20053715 | 1.38 || 2015319 | 1.27 43 |SC1312040| Female] 2015/3/14 | 2013/10/10) 178k | 157 | 541 || 20183715 | 131 || 20153719 | 1.28
18 [SC1312045| Male | 20153714 | 20137100 | 17TA#A | 1F | 3% A | 20153415 | 1.66 || 201573719 | 1.60 44 |SCI312034|Female| 201873414 | 2013025 | 1748 | UF | 52 7 | 2019315 | 159 || 2015319 | 156
19 {$C1312027) Male | 20153714 | 201310716 | 1774 | 14 | 527 || 2005315 | 149 || 20153719 | L44 45 |SC1312054| Female| 20153114 | 200371021 | 1671 | 14 | 44 J || 20083715 | 129 || 2015/3719 | 1.25
20 {SCI1312011| Male [ 20157314 | 20130111 | 187180 | 15 | 6% 1 || 201553715 | 1.64 || 20183719 | 158 46 |SC1312036| Female| 2015/3/14 | 2043/9/10 | I8A14 | 14 | 6 Ji || 2015/3/15 | 145 || 20153719 | 138
21 {SC1312009) Male | 20157314 | 20130710 | 18A & | 107 | 6% 8 || 20155315 | 1.66 | 2015519 | 156 47 |{SC1312056) Female| 2018/3/14 [ 2013710419 | 178 % | 1 | 54 A | 2015345 | 144 | 2015579 | 140
22 |SCI312023| Male | 20154314 | 20030/11 | 18A % | UF | 65 /1 || 20155345 | 1.65 | 2015319 | 1.63 48 |SCI312038{ Female| 20153714 | 2013026 | 17A8 | 1 | S» A || 2015315 | 147 || 20153419 | 138
23 [SC1312029) Male | 2015/3714 | 201371025 | 164105 | 17 | 4% J1 || 20155715 | 1.4 140 49 |SC1312046| Female| 2018/3/14 | 2013710 | 184140 | 1F | 6% 11 | 2015315 | 192 | 20153719 | 191
24 [SC1312017) Male | 2015/3/14 | 201371072 | 17786 | 1 | 5% A || 2015345 | 171 1.66 50 {SCI312096| Female| 2015:3/14 | 2003/9/26 | 17884 | 17 | 5% A || 20055315 | 143 || 20153719 | 143
25 [SC1312053| Male | 201553714 | 2013102 | 178 | 1F | 52 0 || 20155345 | 152 148 51 |SCI312104f Female| 201373714 | 2013710022 | 16A %3 | 1| 42 A || 20153115 | 135 | 2015319 | 128
26 {SC1312001) Male | 201573714 | 2013/0710 | WSA& | 1F | 65 A § 20155345 | 172 || 20187349 | 162 52 {SCI312078| Female] 201573714 | 201371011 ) 17A 83 | 1:F | S» B || 2015135 | 140 || 20153719 | 148
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