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Improvement of rabies post-exposure prophylaxis for category Il1 exposure
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In rabies, which is an incurable disease, severe bites classified as
Category 111 may be fatal even after exposure (PEP) with immunoglobulin preparations (RIG) and
continuous rabies vaccines. Effective administration of the antiviral drug Favipiravir was examined
for the proposal of PEP regimen which is accessible and more effective for severe bite exposure. In
order to update the permeability of the brain blood barrier (BBB) of the drug, modification by
cyclodextrin was performed, and the effect was examined, but sufficient results were not obtained.
However, it was considered that sufficient prevention effect was obtained by administering
favipiravir orally continuously immediately after severe exposure and continuing continuous
administration of the vaccine, and it was possible to advocate it as a new PEP regimen.



100% 6

30 90
Post-Exposure Prophylaxis PEP

1000~2000 PEP
WHO I~111
i
WHO 0 3 7 14~28 4
Rabies ImmunoGlobulin RIG
] PEP
Wilde, Vaccine, 2007
30~50% 15
Knobel et al, Bull World Health Organ, 2005
Samantha et al, J Neurovirol, 2018 i
PEP
PEP Cho and Lawson, Can J Vet Res, 1989
PEP 0%

RIG PEP 100%
RIG PEP 50% 50%

RIG

PEP

i
v PEP
RIG
RIG PEP Bourhy et al, Euro Surveill, 2009
RIG i PEP
PEP
RIG PEP RIG

Yamada, 3 , Nishizono, J Infect Dis, 2016 RIG

Blood-brain Barrier BBB BBB
Samantha et al, J Neurovirol, 2018
BBB B
Hooper et al, PLoS Negl Trop Dis, 2009 BBB
11 PEP
PEP 60 1954

PEP i



1 BBB
i

BBB RIG
PEP
BBB I
BBB
-B- BBB
Invitro Neuro-2a
in vivo
in vivo
RIG PEP
10 invivo
1

1 AF73Y— IIORRERFT
o In vivo -1 A— 0 fRf
BEHSAZRR BEHSEBAD D 1 )L A 1ETE =

- JOF)NA AT —(5.0mm) - 1088/RFLuc S
(9.1x107FFU/mL), 10uL

£

-~ =

f

e

7 AN AEESUICELNTEOOND



invitro, in vivo

70
PEP
in vivo
PEP
0 HRIG 401U/kg
300mg/kg PEP
4/4 1/6 (data not shown) RIG
2A, 2B
35
RIG PEP

0,3,7

2A

100

2 HFOdU-IIIcHI BT 7 EESEILZAVLZPEPOMR

Vaccine + HRIG (401U/kg) Vaccine + T-705

A No treatment Vaccine 10% Qintment

Day3

Day?

Day8

Day3s

— No Treatment

\—. —— Vaccine

“~ Vaccine + HRIG (401U/kg)
—— Vaccine + T-705 cintment
—— Vaccine + T-705 p.o.

Probability of Survival
[4,]
o
1

o

T T 1
10 20 30 40

Days PI

Vaccine + T-705 300mgikg p.o.




9 9 7 4

1_Mananggit MR, Manalo DL, Saito N, Kimitsuki K, Garcia AMG, Lacanilao PMT, Ongtangco JT, 15(12)

Velasco CR, Del Rosario MVA, Lagayan MGO, Yamada K, Park CH, Inoue S, Suzuki M, Saito-Obata M,

Kamiya Y, Demetria CS, Quiambao BP, Nishizono A*.

Lateral flow devices for samples collected by straw sampling method for postmortem canine 2021

rabies diagnosis.

PLoS Negl Trop Dis. 0009891
DOl

10.1371/journal .pntd.0009891.

2_Mananggit MR, Kimitsuki K, Saito N, Garcia AMG, Lacanilao PMT1, Joely T. Ongtangcol, Velasco 49(1)

OCR, Rosario MRD, Lagayan MGO, Yamada K, Park C-H, Inoue S, Suzuki M, Saito-Obata M, Kamiya Y,

Manalo DL, Demetria CS, Quiambao BP, Nishizono A*.

Background and descriptive features of rabies-suspected animals in Central Luzon, Philippines. 2021

Trop Med Health. 49-59
DOl

10.1186/s41182-021-00351-X -

3.Yamada K, Kuribayashi K, Inomata N, Noguchi K, Kimitsuki K, Demetria CS, Saito N, Inoue S, 65(10)

Park CH, Kaimori R, Suzuki M, Saito-Obata M, Kamiya Y, Manalo DL, Quiambao BP, Nishizono A*.

Validation of serum apolipoprotein Al in rabies virus-infected mice as a biomarker for the 2021

preclinical diagnosis of rabies.

Microbiol Immunol. 438-448
DOl

10.1111/1348-0421.12929.

4 _Nguyen AKT, Vu AH, Nguyen TT, Nguyen DV, Ngo GC, Pham TQ, Inoue S, Nishizono A. 105(3)

Risk factors and protective immunity against rabies in unvaccinated butchers working at dog 2021

slaughterhouses in Northern Vietnam.

Am J Trop Med Hyg. 788-793

DOl
10.4269/ajtmh.20-1172.




5.Vu AH, Nguyen TT, Nguyen DV, Ngo GC, Inoue S, Nishizono A, Nguyen TD, Anh Kieu Thi Nguyen
AKT.

68(6)

Rabies infected dog at slaughterhouses: A potential risk of rabies transmission via dog trading 2021

and butchering activities in Vietnam.

Zoonoses Public Health. 630-637
DOl

10.1111/zph.12851.

Kimitsuki K, Saito N, Yamada K, Park CH, Inoue S, Suzuki M, Obata MS, Kamiya Y, Manalo DL, 14

Demetria CS, Mananggit MR, Quiambao BP, Nishizono A.

Evaluation of the diagnostic accuracy of lateral flow devices as a tool to diagnose rabies in 2020

post-mortem animals.

PL0OS Negl Trop Dis. 0008844
DOl

10.1371/journal .pntd.000884

11.Takahashi T, Inukai M, Sasaki M, Potratz M, Jarusombuti S, Fujii Y, Nishiyama S, Finke S, 12

Yamada K, Sakai H, Sawa H, Nishizono A, Sugiyama M, Ito N.

Genetic and Phenotypic Characterization of a Rabies Virus Strain Isolated from a Dog in Tokyo, 2020

Japan in the 1940s.

Viruses 914
DOl

10.3390/v12090914.

Yamada K, Noguchi K, Kimitsuki K, Kaimori R, Saito N, Komeno T, Nakajima N, Furuta Y, Nishizono 172

A.

Reevaluation of the efficacy of favipiravir against rabies virus using in vivo imaging 2019

analysis.

Antiviral Res. 104641

DOl
10.1016/j .antiviral .2019.104641.




Matsumoto T, Sato M, Nishizono A, Ahmed K. 164(8)

A novel bat-associated circovirus identified in northern Hokkaido, Japan. 2019
Arch Virol. 2179-2182
DOl

10.1007/s00705-019-04286-X.

12 3 1

1.0ne Health Rabies, from the viewpoint of “ One Health”

25

2021

Demetria CS, Kawano M, Kimitsuki K, Yahiro T, Saito N, Manalo DL, Chu MYJV, Mauhay J, Quiambao BP and Nishizono A

2_Evaluation of a real-time mobile PCR device (PCR1100) in the detection of Rabies Nucleoprotein RNA in Experimentally
Infected Samples

25

2021

Kimitsuki K, Saito N, Garcia AMG, Lacanilao PMT, Ongtangco JT, Velasco CR, Rosario MVD, Lagayan MGO, Manalo DL, Demetria CS,
Quiambao BP, Nishizono A

3.Characteristics of management and clinical signs of rabies suspected animals in the endemic areas of the Philippines: Data
from 2019 to 2021

25

2021




Saito N, Kimitsuki K, Yamada K, Ferdinand GD, Rontgene SM, Kamiya Y, Quiambao BP, and Nishizono A

4 _.Characteristics of human rabies in Metro Manila. the Philippines. 2-year prospective study.

25

2021

Saito N, Mauhay JM, Kimitsuki K, Yamada K, Quiambao, BP, and Nishizono A

5.Evaluation of screening RT-PCR assay using RNA extracted from lateral flow device after the use of rabies post-mortem
diagnosis for the genome sequencing

25

2021

, , , Mananggit MR, Garcia AMG, Lacanilao PMT, Ongtangco JT, Velasco CR, Rosario MVD, Lagayan MGO,
Manalo DL, Demetria CS, Quiambao BP.

25

2021

One Health 2021

2021




8.0ne Health

95

2021

Nobuo Saito, Kazunori Kimitsuki, Kentaro Yamada, Beatriz Quiambao, Ferdinand Guzman, Solante Rontgene, Motoi Suzuki,
Yasuhiko Kamiya, Akira Nishizono,

Prospective observational study of human rabies in the Philippines (Interium analysis)

2020

, , Manalo Daria, Lagayan MariaGlofezita, Manangitt Milagros, Quiambao Beatriz,

2020

Yamada K, Kobayashi K, Inomato N, Kaimori R, Kimitsuki K,, Saito N, Nishizono A.

Screening and validation of a biomarker candidate applicable to preclinical diagnosis of rabies

67

2019




Yamada K, Nishizono A

Illuminating the stealth rabies virus infection with bioluminescence

51st US-Japan Cooperative Medical Science Program, Viral Panel Meeting (Bangkok, Thailand)

2020

2020

465

@A 3

2019

178 (100-105)

/ 2019

http://www.med.oita-u.ac.jp/biseibut/

https://ww.oita-glocal.jp/







