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Objectives of this twinning project for rabies

1. Improving quality management of rabies diagnosis
and serological testing of rabies

2. Reinforcement of surveillance capacity for rabies
control

3. Elucidations on pathogenicity of Taiwan ferret badger
rabies virus

4. Organization of proficiency testing for rabies
diagnosis in Asian region
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Improving quality management of rabies laboratory activities

 AHRI sent trainees to Anses-Nancy to learn the establishment of
quality management for rabies diagnosis and serological testing
(2017, 2019).

WOAH Twinning Project for Rabies between 3
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Improving quality management of rabies laboratory activities

e AHRI set up and further utilized quality management procedures
and related documents for rabies activities (2018-2019).

WOAH Twinning Project for Rabies between 4
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Improving quality management of rabies laboratory activities

e Internal audit given by Anses-Nancy on AHRI’s quality management
system for serological testing of rabies (2019).

WOAH Twinning Project for Rabies between 5
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Improving quality management of rabies laboratory activities

 AHRI trainees accepted quality management trainings in lines with

ISO 17025 and passed the qualification test provided by Taiwan
Accreditation Foundation (2019, 2021, 2022).
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Improving quality management of rabies laboratory activities

 AHRI has been recognized by Japan authority, MAFF, as the rabies
antibody testing institute for movements of dogs and cats into

Japan (2022).
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at National Diagnostic Laboratory Building of AHRI)
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Strengthening surveillance capacity for rabies control
- Local workshop for rabies surveillance education and training

e 49 participants from 15 units of local animal inspection offices, as
well as other veterinary and public health sectors attended this
training (2017).

New Taipei City: 15

Chiayi City: 1 --------=====s,

Tainan City: 1 -~

Kaohsiung City: 1 ---
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Strengthening surveillance capacity for rabies control
- Local workshop for rabies surveillance education and training

e Alesson plan-based discussion.

 The collaborative product from Anses-Nancy, Taiwan CDC, BAPHIQ,
and AHRI (2017).
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Strengthening surveillance capacity for rabies control
- Local workshop for rabies surveillance education and training

At the workshop, trainees illustrated how they imaged the operations of the rabies
surveillance system in Taiwan, and proposed their recommendations on how to

improve the surveillance system for rabies control.
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Strengthening surveillance capacity for rabies control
- Local workshop for rabies surveillance, education and training as well as

e 88 participants in

this program (2018)

e 2 rabies experts

from Anses-Nancy

e 12 participants
from central
Taiwanese
government

e 23 participants
from local
government units
in Hualien

e 51 participants

awareness promotion to public N
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Strengthening surveillance capacity for rabies control
- Local workshop for quarantine officers of border control

e 18 participants attended this training workshop from 3 branches of
BAPHIQ (2020).

Keelung City: 15
i

e m Attendance
"""""" Absence
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Strengthening surveillance capacity for rabies control
- Surveillance improvements after trainings

e After the training activities and the reinforcement measures, more animal
specimens were included into the rabies surveillance system from 2018 to 2021
compared to the submitted numbers of animal specimens from 2014 to 20175
(BAPHIQ, 2014-2021), and among these, the total detection numbers of wild
carnivorous specimens were increased; besides the purple and pink parts
standing for total detection numbers of ferret badgers and gem-faced civets, the
detection numbers of other wild carnivorous specimens (brown parts) were
increased as well.

Number of detections of Carnivorous wild animals
Number of detections
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(Cases
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= Other wild animals = Border and other animals H Ferret badgers Gem-faced civets H Other animals
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Strengthening surveillance capacity for rabies control
- Surveillance improvements after trainings
* In addition, for various wild carnivore species, compared to the

detection numbers before training activity (green color) the
detection numbers after activity (orange color) were significantly

increased.
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Strengthening surveillance capacity for rabies control
- Surveillance improvements after trainings

( )i(\, WORLD ORGANSATION FOR AINAL KEALTH OIE - WAHIS

Immediate notification (Final report) ° M H 2 O 2 1 t h
p— oreover, in , the
L] L]
The event is resolved. No.morsfollow-up reports will be submitted. ra b | eS Ca Se | n a ye I I OW_
Sender Country/territory Report ID
ol throated marten was
Resolved No
Country or zone - Zone Disease - Rabies virus (Inf. with) Started on - 11/06/2021
Animal type - Terrestrial Genotype/serotype/subtype - Not typed Confirmed on - 30/06/2021 .
Causal agent - Rabies virus Ended on - 30/06/2021 Disease category - OIE-listed . BA P H I Q I n p u t m O re
Reported on - 08/07/2021 -u host i

S budget for bat disease

Source of the event or origin of the infection - Contact with specific infected wild carnivores.

L] L] .
Epidemiological commentsTI syellcw.throaned marten sPowed weakness and suspected neurological symptoms, it was rescued
on 11/06/2021 by the wildlife comn 2 #y==fid the rural area i T itung County. The case failed from medical treatment u V I ) I y I

nd was diagnosed with rabies by the Animal Health Research Institute on 30/06/2021.

B ——— the context of concerning

s o e corona virus. In addition,
B viruses « AHRI'hasgood
collaboration with bat

Article

Novel Bat Lyssaviruses Identified by Nationwide Passive a SSOC i atio Nn. Th e N Ovel bat

Surveillance in Taiwan, 2018-2021

L
Shu-Chia Hu ?, Chao-Lung Hsu 20, Fan Lee 1, Yang-Chang Tu 1, Yen-Wen Chen !, Jen-Chieh Chang 1 IyS S aVI r u S Wa S a I S O b e

and Wei-Cheng Hsu -*
' Animal Health Research Institute, New T.lip\-i City 251203, Taiwan; M.'hIlﬂ‘m;\il.nrri.gn\'.l“' (S-C.H.); fo u n d .

fa l sed@mail nvri ;, vitw (FL.J; yetu@mail.nvrigoviw (Y.-C.T.); ywehen@mail.nvrigov.tw (Y-W.C);
jechang@mail.nvrigov.tw U C.C )
*  Ba c nwnalnnSﬂc of Tai p . Tai p i City 106056, Taiwan; chaolung@batinfo.org
=  Correspondence: wch iLnvri gov.tw; Tel.: +886-2-2621-21
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Strengthening surveillance capacity for rabies control
- Releasing accomplishments at local veterinary conference

 The accomplishments of the three rabies surveillance workshops
under the WOAH Twinning project framework were released at

Taiwan’s veterinary system at the Conference of Chinese Society
of Veterinary Sciences (2022).
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% Rabies Surveillanee Education and Training Report in Taiwan — e

@ Yu-Chia Chang'*, Ai-Ping Hsu'", Chun-Hsien Tseng', Yu-Hau Shih',
Shu-Chia Hu', Ya-Chi Chang", Fan Lee', Chien-Yuan Huang'
! gnimal Health Research Institute, Couneil of Agriculture, Executive Yuan

Taiwan

As u zoonolic infectious discase, rabics has been a threat for global public health. In order ‘

Report of Education and Trainings on 10 promote regional rabies surveillance, the WOAH Twinning Project for rabies has been | |
implemented by Naney Laboratory for Rabies and Wildlife (Anses-Nancy) and Animal Hc_elllh [ ons | m

Rabies Surveillance in Taiwan under wearch Institute (AHRT} collaboratively, Under the cooperation framework, AHRI organized
Researc { )

ing anrveillance aducs i 30 ludi inings fi al veterinary
AH inni ‘0 . 3 rahics surveillance education and training programs, including .lfduunp Ic:r.lth..!l W k.
wo Twmmng Py o'le“ for Rabies serviees on wildlifc rabies surveilance, courses for quarantine officers regarding international

movement/quaranting of pets, and rabies awarencss promaotion for meneral public in Taiwan
Results of three leclures/iraining activities held respectively in Taichung {2017), in Hualien
{2018), and in Taipei (2020) were incorporated for heing brought out this report (0 display the
achievements of WOAH Twinning Project for rabics.

Keywords: Rabics, WOAH Twinning Project, Rabics Surveillance Education and Training syang:Hsun Chun
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The elucidation on pathogenicity of
Taiwan ferret badger rabies virus

e Training at Anses-Nancy for implementation of animal experiments
on rabies (2017).

 AHRI applied what they learnt to conduct study trial in Taiwan on
the gem-faced civets (2018-2019).

WOAH Twinning Project for Rabies between 17
Anses-Nancy and AHRI



The elucidation on pathogenicity
Taiwan ferret badger rabies virus

e Results of pathogenicity of Taiwan
ferret badger rabies virus on gem-
faced civets was released in the

Abstract

Since the first cse of Taiwan ferret badgers rabies found in 2013,
there have been 791 positive animal cases diagnosed till end of August,
2019. The surveillance revealed that Formosan ferret badger has been the
major rabies-affected species in Taiwan as more than 99% of the Cases
diagnosed as positive were attributed to specimens from ferret badgers.
However, there were still spill-over recorded with § positives cases in gem-
faced civets, 1 positive in @ house shraw, and 1 positivein a dog. Considering
gem-faced civets had the second-ranking positive detection rate, a5 well as
being the sympatric carnivores with ferret badgers, the pathogenicity of
Talwan ferret badger frbies virus in gem-faced civets was investigated from
different aspects. First, five strains of virus harvested from brain/salivary
gland homogenates of rabid gem-faced civets were conducted MICLD.,
titration, and the result showed the infectious titers were low (in the range
of 0 to 1,000 MICLD.,). In order to clarify the possibility of cross-infection
from ferret badgers o gem-faced civets, the salivary gland homogenate of
Taiwan ferret badger mbies virus was inoculated to 2 gem-faced civets in
respective group through intramuscular {higher than 10° ferret badger IM-
LD.;) or intracranial (higher than 100 ferret badger IM-LDs;) routes, the
results demonstrated all gem-faced civets sunvived for the observation
periods {half year for IM route; two months for IC route]. Moreover, one of
the IC-inoculated gem-faced civets developed seroconversion. In conclusion,
the forgaing results and sporadic cases of gem-faced civets might indicate
potentially low cross-species transmission possibility from ferret badgers to
gem-faced civets,

Rabies in the Americas conference
(RITA, 2019).

@

L pasitee
Since 2013 to Agu. 2018

783 posie

Ferret badgers
(99.1%)

el |l

Gemefaced svees

Fig 1(A). Rabies surveillance results since 2013 to August 2019.

There have been 791 positive animal cas disgnos=d til and of Augus, 2019,
amang them, 783-cases of ferret badgers casesof gem-faced dvets, 1 cas of
dog, and 1 case of shrew were recorded positive.

Fig 1{B). The surveillance revealed that Formosan ferret badger has
been the major rabies-affected species in Taiwan. 89.1% of the cases
diagnosed as positive were attributed to specimens from ferret badgers

Kansas City - October 27- November 1, 2019

Table 1. The comparison of sympatric camivores ferret badgers and
gem-faced civets.

Ferret badzer
T Meiosole moscrots

Gem-faced civet
Paguma larvar
Noctumnality
Omnivoras

Nocturnzlity

Feeding habit Omnivares

EECTEETI 02,000 meters
TR 1175 ke

WOAH Twinning Project for Rabies between
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of

Isolating| Genei
year group

2014 Pingtung TW-

2015 Taitung  TWH

2015 Pingtung  TWH

2015

- 2015 Taitung  TWH

Yunlin  TWHI

ther/mL

MicLEsO thery

b

Sample No.

Pathogenicity investigation of Taiwan ferret badger rabies virus on
® Gem-faced civets

Ai-Ping Hsu', Yi-Ta Lu?, Chun-Hsien Tseng?, Shih-Ying Lee!, Yu-Hau Shih?,
1.Division of Biologics, Animal Health Research Institute, Council of Agriculture, New Taipei City, Taiwan

Table 2. Detailed isolation
information  of Taiwan feret
badger rabies viruses derived from
rabid gem.faced civets.
There were torally & positive cases of rabid
gemefaced Civets were discoversd til now.
Amang them, five strains were conducted
fullgenome sequencing and phylogenstic
analysis, and the resut showed they were
extremely related to Taiwan ferret badger
rabies virus with seguence identity more
han 85%. Morsover, thers were als two
‘genetic groups existing as what has already
rown of Taiwan ferret badger rabies virus.

Fig 2. Isolatig locations of 6 Taiwan
ferret badger rabies virus in gem-
faced civet are pointed in Taiwan

map.
The bive spots represent the virus of
genetic group TWH, and the red spot
represent the virus of gene tic £roup T
This result of the relavonship between
issiating locations and genetic groups is
consistent 10 viruses solated from ferret
badgers

Mbrain homegenate

msaiivary giand
mogenate

Fig 3. MICLDSO0 titration of brain/salivary gland homogenates from

rabid gem-faced civets.

The titration results showed the infectious titers were low (in the range of 0 to

1,000 WICLD,,).

Table 3. Pathogenicity studies of

gem-faced civets receiving Taiwan

ferret badger rabies virus through IM or IC route.
Animal Inoculation Observation Death/  Mewtralzation
o, Desige pericg  Survival Antibogy 10 rabies
1 ¥ Survival atve
o ferrebadger =
2 1M-L050 Survival Negative
3 >100 ferret basger Survival Negative
e 2 manths
a IN-LDSO Survival Pasitive

The suney results showsd gem-faced civets ware highly resistant to challengs
of Taiwan ferret badger rabies virus, even with very high titers of more than 100
or 10¢ ferret-badger IM-LDSD, 2l 2nimals were survival

Conclusion
Although Farmosan fer

with gem- and

both are nocturnal animals, in this study, itwas shown that Taiwan ferret
badger rabies Virus was not s lethal to em-faced civets as to ferret

badgers. It sesmed the ferret badger plays the role of unigue reservair and

vectorin the rabies epidemic in Taiwan.
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Development of proficiency testing organization for
rabies diagnosis in Asian region

 The trainees from AHRI had learned activity organization and panel
production procedures for proficiency testing (2017, 2019).

WOAH Twinning Project for Rabies between 19
Anses-Nancy and AHRI



LLLL  ANIMAL HEALTH RESEARCH INSTITUTE, COUNCIL OF AGRICULTURE, EXECUTIVE YUAN

Development of proficiency testing organization for
rabies diagnosis in Asian region

 AHRI applied what they learned to produce testing panels,
to verify the quality of testing panels, and to pack the panels
in accordance with international standards (2019-2022).

WOAH Twinning Project for Rabies between 20
Anses-Nancy and AHRI
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Development of proficiency testing organization for
rabies diagnosis in Asian region

e AHRI staff received
a training program
on how to organize
the proficiency
testing activity held
by Industrial
Technology T At .

Research Institute,
Taiwan (2022).
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Development of proficiency testing organization for

rabies diagnosis in Asian region
2022

2019 2020 2021

First call

16 registering
laboratories

for registration:

Reopening for

registration:
13 registering
laboratories

Pioneer-run
proficiency test
11 participating
laboratories

e L

o . a
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L
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'
Ky \fi"‘f’
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Development of proficiency testing organization for
rabies diagnosis in Asian region

e The testing panels were sent to participating laboratories (2022).

* Participating laboratories sent back diagnosis results and answers for
the technical questionnaire (2022).

* The report of proficiency testing activity was completed and released
to the participating laboratories (2022).

Reference Mo, . AMRI-1112524009

Ay TEEARs AT
D53 a5 %

. L~
11 labsfrom 7 countries WOARTwﬁning Project for Rahies bet
Anses-Naneyand AHRI
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Development of proficiency testing organization for
rabies diagnosis in Asian region 74

e The discussion
meeting for the
proficiency testing
activity (2022).

e 22 participants from
WOAH and 9
countries (Cambodia, :
France, Japan, e i
Indonesia, Laos, :
Malaysia, Philippines,
Taiwan and Thailand).

oE®aaB

WOAH Twinning Project for Rabies between 24
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Disseminating information
- Opening Meeting of WOAH Twinning Project for Rabies (2018)

 This physical meeting gathered a total of 119 participants from
France, Australia, Cambodia, Japan, South Korea, Malaysia,
Philippines, Singapore, Thailand, Vietham and Taiwan.

. H2, 2018 LAUNCHING MEETING OF 0iE TwINNING PROJECT -
ey i =% \#&)= FOR RABIES BETWEEN ANSES-NAKGY AND AHRI <" . W

WOAH Twinning Project for Rabies between 25
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Disseminating information
- Opening Meeting of WOAH Twinning Project for Rabies (2018)

An unveiling
ceremony of
“Laboratory
Proficiency
Testing for Rabies
Diagnosis within
Asian Network”
was jointly taken
by distinguished
guests

2018 vy
O LAUNCHING MEETING OF DIE TWINNING PROJECT
L e csiobuei]

WOAH Twinning Project for Rabies between 26
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Disseminating information

- Opening Meeting of WOAH Twinning Project for Rabies (2018)

e After the discussion

session, the
opening meeting
was ended with a
group photo of all
attendees wearing
a meeting limited
edition T-Shirt
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LRUNCHING MEETING OF OIE TWINMING Phguim + ¢
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Disseminating information

- The Asian Symposium and Workshop on Quality Improvements for
Rabies Serology Testlng (2019)

* This meeting 15 THE ASIAN SYMPOSIUM ON QUALITY IMPROVERENT

gathered a total Ry FOR RABIES SERDLOGICAL TESTING
of 83 participants |

from CambOdia' ~Ti T i T g L T
France, Japan,

Malaysia, . EC < o
Thailand and @ B e ussf mu_;u:n S‘If"t.
Taiwan).
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Disseminating information

- The Asian Symposium and Workshop on Quality Improvements for
Rabies Serology Testing (2019)

 This workshop P
gathered a total
of 14 participants  i:
from Cambodia, @ -
France, Japan,
Malaysia,
Thailand and
Taiwan).
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Disseminating information
- Closing Meeting of WOAH Twinning Project for Rabies (2022)

e This physical/online meeting gathered a total of 112 participants
from France, Japan, U.S.A., Philippines, Thailand, Cambodia, and
Malaysia and Taiwan

-

2022 Project for Rabies between LG NETVETGINE=]

Closing Meeting of WOAH Twinning

— .

e ————
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Disseminating information
- Closing Meeting of WOAH Twinning Project for Rabies (2022)

e The rite of |
erite o 202~ YNam F{m
passage Was C osmq Mec mq@ HTtwmnlng Project for

designed as the
symbolization to
passage the spirit
and experience
of rabies
expertise to
Taiwan from
WOAH and
Anses-Nancy.

WOAH Twinning Project for Rabies between 31
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e RESHOT: https://www.reshot.com/ FQ
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