Asia Episystem Workshop for
Peste des petits ruminants

(PPR) eradication , AP ? ,
Ulaanbaatar, Mongolia, 1-3 April 2025 N \ >[ ]4
1% 4/—\Y

With support from:
et dlon el e

irs of the People's Republic o

China, Mongolia, and Central S? % gz
N

S Co-funded by
S the European Union G\ **




PPR Diagnostics:

The Role of PPR Reference Laboratory Q % ‘ gz

in Support of Eradication through
Episystem Approach m@
N

Prof. Dr. Zhiliang WANG ﬂgz
China Animal Health and Epidemiology Center SZ

Qingdao 266032, P. R. China

With support from:
PR A RSE A B AR AR R R

Ministry of Agriculture and Rural irs of the People's Republic o

Co-funded by
the European Union




OUTLINES Q} ?:]\ h

» PPR Susceptible Animals L\QO i;;]\

» PPR Diagnostics

» The Role of RL in PPR Episystem >/Z q {gz
Approach | Om/;
IN 173

 Co-funded by
the European Union  @.%s" 5

e

irs of the People's Republic of




Section 1. PPR Susceptible Animals
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Occasionally,
often dead-end
hosts and

v'Camels

v'Buffaloes indicators of
~~ PPRV from the
core of an
v Cattle episystem.

_
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~v'Pig

v'Dog

v Asiatic
lion

Unusual hosts

v Biting
midge

36 AZIZ-UL-RAHMAN ET AL.

Table 1. Evidence of natural and experimental infection of PPRV in large ruminants, camels and unusual hosts.
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Host Country Year

Clinical infections of PPRV in large ruminants and camels

Camel Iran 2013

Camel Sudan 2004-08, 2004

Camel Ethiopia 1995-96, 2000-12

Camel Kenya 2016

Water Buffalo India 1995

Detection of antibodies in large ruminants and camels as a result of natural exposure to PPRV
Cattle _ Iran Not available

Cattle Tanzania 2011, 2016

Camel Kenya Not available

Cattle Ethiopia 2005-2006, 2001

Cattle, Yak China 2016-17

Cattle Sudan 2008-12, 2001, 2015-16, 2016-18
Camel Sudan 2008-12, 2008, 2001, 2008-09
Cattle, Water Buffalo, Yak Pakistan 2009, 2005-06, 2007, 2014
Camel Nigeria 2011-03, 2012, 1995, 2012-13
Camel Libya 2014

Cattle, Water Buffalo India 2011, 2009-10

Cattle Nigeria 2012-13

Camel Tanzania 2010

Camel India Not available

Cattle Turkey 2009, Not available

Camel Ethiopia 2001, 1995

Cattle Kazakhstan 1997-98

Cattle Bangladesh 1993, 1997-98

Cattle Nigeria, Ghana 1993

Camel Egypt Not available

Experimental infection of PPRV in camels

Camel Morocco 2018

Experimental infection of PPRV in large ruminants

Cattle Cote D'ivoire 2018

Cattle India 2013

Pig Germany 2015-2016

Pig Nigeria 1978

Evidence of PPRV nucleic acid in unusual hosts and vectors

Biting midge Turkey 2015

Dog India 2015

Asiatic lion India 2007

Balamurugan et al. (2012)
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Section 2: PPR Diagnostics
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DIAGNOSIS OF PPR

»Clinical diagnosis

»Lab or pen-side diagnostic tools
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? . CLINICAL DIAGNOSIS
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DISCHARGES

Incubation period:
3-10d
21d, for the code

Morbidity:
90-100% , in susceptible populations

Mortality:
50 -100%, in more severe instances
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~ »Xinjiang outbreaks during 2013-2014
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* Morbidity (unvaccinated herds)

Goat 25%-100% (varies with breeds, density and environment)

Sheep 5-30%
« Case Fatality

Goat 25-60%

Sheep 5-15%
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DIFFERENTIAL DIAGNOSIS

« BT

« FMD

o Orf

« CCPP

« HW
Pasteurellosis
Coccldiosis
Mineral poisoning
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DIAGNOSTIC TOOLS FOR PPR

Diagnostic tools for PPR

Virus detection

Virus isolation Antigen detection Nucleic acid detection
and identification

Virus-specific antibody detection

»AGID and CIE »cDNA probes »Virus neutralization test
#IPT and FAT »RT-PCR ~Hl test

rHAtest »Real time RT-PCR  ~CIE
»Immunocapture/sandwich ELISA | prT.PCR-ELISA »Blocking ELISA

» Immunochromatography »LAMP assay »Competitive ELISA
»Cell ELISA T — »Indirect ELISA

»SPR biosensor »Lateral flow assay

» SPR biosensor
Ramasamy et al. Peste des petits ruminants diagnosis and

E-I' [/X ;;%%5(_[% . [J-I 3; ’*D % E/\] ZI gEH H@ gl:]aefjggzgiczczggrsl at a glance: perspectives on global control
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PPR Diagnostic tools listed in the Manual

Sensitivity/Specificity/Repeatability/Reproducibility/Accessibility/Operability , con81dered

Purpose

Population

Individual

Contribute

Immune status in

Method animal freedom Confirmation Prevalence . B _
freedom . " to N ; . individual animals or
from infection h . of clinical of infection — .
from . eradication . pPropulations post-
. . prior to P cases surveillance . -
infection pPolicies wvaccination
mowverment
Detection of the agent™
RT-PCR — A + 4 - -+ —
Real-time RT-PCR - A +++ 4+ + -
[
Virus isolation in cell
J— J— J— -+ J— J—
culture
Immunocapture ELISA -+ -+ 44 -+ —
Penside test (LFD) — — ++ ++ — —
[ ]
AGID - - + + - -
Counter immune- _ _ _ - _ _
electrophoresis
Detection of immune response
Virus neutralisation -+ — — -+ -+ -+
Competitive ELISA 4 — 4 -+ 4 4
AGID — — + + — +
Counter immune- . . . - . .

electrophoresis

Kewy:
+ = suitable in very limited circumstances;

+++ = recommended for this purpose; ++ recommended but has limitations;
— = not appropriate for this purpose.

RT-PCR = reverse-transcription polymerase chain reaction;
ELISA = enzyme-linked immunosorbent assay; LFD = lateral flow device; AGID = agar gel immunodiffusion.
=28 combination of agent identification methods applied to the same clinical sample is recommended.




Recommendations for Virus Tests

1. Laboratory Tests
Real time RT-PCR or
Conventional RT-PCR + sequencing for new outbreaks

2. Field tests if Necessary and affordable
Dipsticks/ LFD

3. Other tests may also be used based on your own conditions and
the availability.
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- < Recommendations for Antibody Test
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" » Antibody Tests

—cELISA
—VNT, Using known virus to test neutralizing antibody in serum

—LFD field rapid detection for antibody

» Applications
—Diagnosis in unvaccinated herds, especially at the late stage of an outbreak, e.g.

more than 10 days after the infection.
—Post Vaccination Evaluation (PVE) for disease control and status recognition

1-3 April 2025, Ulaanbaatar, Mongolia
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' PPRV antibody positive starts from 7-11 days PI
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Time post inoculation

F€l3-7 c-ELISAKS M A~ [R]ZH 7] () TR 7K1
Fig.3-7. Anbibody response against PPRV using c-ELISA 1in different groups of goats
The dotted line represents the negative/positive cut-off value (50% inhibition).

Liu and Wang et al local dairy goats
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For other information on PPR diagnosis,
you are welcome to visit our website:

https//www.ppr-labs-oie-network.org
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Section 3: The Role of PPR RL
in Support of Eradication through Episystem Approach
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3.1 Training
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« Clinical Diagnosis, to find suspects
Personnel working with susceptible animals, such as
Vets, CAHW, Keepers, Traders, Slaughterers, Wildlife Workers, etc.

Laboratory Diagnosis, to confirm an infection
Lab staff engaged in PPR diagnosis

« Training Must be Enhanced in Episystems
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X

Assay
Development
Pathway

Assay
Validation
Pathway

Preliminary considerations

32 Validation of an assay: Principles and Methods
Chapter 1.1.6, WOAH Mannual

Definition of the
intended purpose of the
assay

—>

I Analytical specificity

]

I Analytical sensitivity .—)

I Diaﬂnostic specificity

I Diaﬁnostic sensitivity

I Cut-off determination

I Select collaborating labs

I Define evaluation panel

| Reproducibility

| Interpretation of test results

Deployment to other labs

Validation
Status
Retention

Replacement of
depleted reagents

Assay-modifications and
re-validation

Comparability assessments

VTITT 1T

2

Study design
and
protocol

I Reagents and controls |

_w ¢

—

STAGE 1

Analytical
characteristics

STAGE 2
Diagnostic
characteristics
STAGE 3

Reproducibility

STAGE 4

Implementation

Monitoring
and
maintenance
of validation criteria

Optimisation,
Calibration to Standards

<

Repeatability and
preliminary Reproducibility

Candidate test compared with
standard test method

Samples from reference animals or
experimental animals (where used)

Provisional recognition |

Assay designated as “validated
for the original intended
purpose(s)”

< |

Reference standards selected |

<

International recognition (OIE) I

(_

Monitor precision
and accuracy

<

Daily in-house QC |

<

Proficiency testing |

Figure 1. The assay development and validation pathways with assay validation criteria
highlighted in bold typescript within shadowed boxes.
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‘3.3 Proficiency Test among Laboratories
(WOAH Validation standard, section B.5.1, Chapter 2.2.6

Organized by RL or the authority

Double blind
Identical protocols, reagents and controls

Same panel and volume, but marked with
different numbers among labs.

Samples panel: at least 5 besides the controls
* 2 high positive
* 2 Jow positive
* 1 negative
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 RT-PCR and partial sequencing 5

« Genome sequencing
 Virus isolation and identification (including NT)
» Antibody positive in unvaccinated animals

» Following diagnosis
e RT-PCR or Real time PCR as recommended

« Antibody positive in unvaccinated animals

* Sequencing and molecular analysis

EAAAA

- 3.4 Confirmation of Infection o i
/(/\ N /// % e

\\‘ // \\\\ /// o o ° g 10-:
> First diagnosis i-
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~ » Confirm an outbreak
« Clinical Signs + Laboratory Positive

« Any positive resulted from vaccination should
be ruled out.

A

DISCHARGES
% DIARRHOEA I
BROCHOPNEUMONIA B

% g %_X DEATH
w

Fluorescence (dRn)

9 '3 2 =
L 6 & L ©° 9
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3.5 Supports to Surveillance and PVE

> Assistance to design, implement and analysis, to

- find spatial, temporal and herds distribution of PPR

* trace outbreaks

« identify Episystems for more targeted controls

« know the exact coverage of vaccination the herds
immunity and predict risks.

» Others as Dr.Guitian Javier presented

S
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3.6 Molecular Epidemiology Analysis

» Accumulate molecular data of PPRV in the country,
region or even the globe

» Trace the source of PPRYV in outbreaks from the
molecular perspective

> Identify episystems in more intensive way through
cluster analysis

» More details will be presented by Dr.Arnaud Bataille

S
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SUMMARY E

The Role of PPR RL
in Support of Eradication through Episystem Approach

Training: Clinical and Lab diagnostics, etc.

Validation of Diagnostic Assay

Proficiency Test

Confirmation of Infection

Supports to Surveillance and PVE (Guitian Javier, FAO)
Molecular Epidemiolgy Analysis (Arnaud Bataille, CIRAD)

Other Activities upon requests ( to be discussed)

Pavavavavas
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