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CANINE
INFECTIOUS
RESPIRATORY

DISEASE
COMPLEX
“CIRDC”

Infectious Tracheobronchitis (Kennel
Cough)

Common Limited Disease Syndrome

Endemic or Epidemic Disease?

Factors involved with Disease Occurrence

Resurgence of Respiratory Pathogens in
Last Decade
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Host Susceptibility

(@x Potential Pathogens
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Environmental Involvement

WHAT ARE
PATHOGENS
INVOLVED
WITH “CIRDC"?

Canine Parainfluenza  O————
Bordetella bronchiseptica ¢ —
Canine Distemper O—

Canine Herpesvirus 1 O— »»

Canine Adenovirus 2
Canine Respiratory Coronavirus

Canine Influenza

S. equi zooepidemicus
Mycloplasma sp.
Canine Pneumovirus
Canine Bocavirus
Canine Reovirus
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Cénine Bocaviru:s
(CBoV)?

3 Canine Pneumovirus
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COMMON CIRDC VITAN

Canine Respiratory Coronavirus;

Canine Influenza; CIV

sSRNA, Influenza A, Orthomyxoviridae CRCoV N

Genetic Implications: sSRNA, Coronaviridae
Equine: H3N8 (USA, 2004) Genetic Implications:
Avian: H3N2 (South Korea, 2007) Human Coronavirus OC43

Bovine Coronavirus
Canine Parainfluenza; CPIV

ssRNA, Paramyxoviridae Canine Adenovirus-2 (CAdV-2)
Genetic Implications: dsDNA, Adenoviridae
Simian virus 5 Genetic Implications:

CAdV-1, wild mammalians

Canine Distemper; CDV

ssRNA, Paramyxoviridae Canine HerpeSVirUS'_‘l. (CaHV-1)
Genetic Implications: dsDNA, Alphaherpesviridae
Measles, CDV wide-range hosts Genetic Implications

Feline herpesvirus-1 (FHV-1)
Equine herpesvirus-1/-4 (EHV-1/4)




Diagnostic Risk Factor Pathogen
Module Assessments Discovery

Complex

o Environmental
syndrome spreading via effect and Novel virus and
i ; aerosol mutation
with multiple host

pathogens susceptibility

Development of simultaneously Epidemiology and risk factors analysis of Discovery of novel pathogens
diagnostic methods CIRDC viruses infection associated with CIRDC
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Fast, Precise and Accurate * Antibody detection .
» ELISA antibody detection

* SN test

Simultaneous detection is needed!




MULTIPLEX-
PCR FOR
CIRDC-VIRUS
DETECTION

Figure. (A) multiplex RT-PCR and (B) multiplex PCR tested on
clinical samples (S1-S14). (Piewbang et al., 2016)

D4
There were presence of negative multiplex

PCR sample
First identification of CaHV-1 and CRCoV

@ circulating in Thailand
70% of dogs were multiple infection with CIV

and CRCoV predominately

03

. Similar results with simplex counterpart

Pretty efficacy with high sensitivity and specificity




Host
Environment susceplibility

'@' Pathogens

CROSS-SECTIONAL INVESTIGATION AND
RISK FACTOR ANALYSIS OF COMMUNITY-
ACQUIRED AND HOSPITAL-ASSOCIATED
CANINE INFECTIOUS RESPIRATORY
DISEASE COMPLEX
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Respiratory - Respiratory - Respiratory
Healthy dogs illness illness illness
2008- 2009

CIV: 2.94% EhREg CIV (H3N2) 31.2%CRIDC  Multiple infections

V: 2.94% CDV: 2.75% (Bunpapong etal, illness dogs of CRCoV, CIV, CPIV,
R < i J ’{ T 7 ) 7.8% CIRDC cov

cpiv:0.98% (00000

CAdV-2: 0% looe Caes CPIVE 11.93% healthy dogs (Piewbang et al., 2014)
3 . Vestibulum fermenturr (Thepmanee et al., 2014)

Posuwan et al., 2010) CAdV-2:9.71%

(Posuwan et al., 2010)




STUDY DESIGN AND
SAMPLE POPULATION

2013-2015 Prospective cross-
sectional study

418 Nasal and Oropharyngeal
swabs

209 respiratory illness dogs*

Hospital, Pet grooming center,
Shelters

Central: 127 dogs
Eastern: 21 dogs

Southern: 49 dogs
Western: 12 dogs

THAILAND =

CHIANG MAI

PHUKET

SONGKHLA

BANGKOK

Piewbang et al., 2019 (under reviewed)

KHON KAEN

population : 67 million
capital : bangkok

official languages : thai

religion : buddhism

*Male ®=Female ®Unknow

Sample Population (Dogs)

* Male

~
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®Female ®Unknow

Piewbang et al., 2019 (under reviewed)




CaHV-1

CAdV-2

CRCoV

Ccbv

CPIV

Cliv

17

P =0.701

P =0.371

P =0.648

P =0.049*

P=0.398

P=0.371

Piewbang et al., 2019 (under reviewed)

30 70

mHAI mCAI

5 viruses

4 viruses

3 viruses

2 viruses

18

DETECTION OF MULTIPLE CIRDC VIRUSES BETWEEN CAlI AND HAI GROUPS

P =0.864

P=0.061

P =0.709

P =0.248

Piewbang et al., 2019 (under reviewed)

mHAI mCAI

DETECTION OF CIRDC VIRUSES IN CAI- AND HAI GROUPS
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Different!

CRCoV and CIV were highest prevalence

Completed!

6 viruses were detected

Severity

More severe in double infection

Interested!

CDV was significantly detected in CAI

EMERGING VIRUSES ASSOCIATED
WITH CIRDC IN THAILAND
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CANINE
HERPESVIRUS-1

Fatal systemic infection in
puppies

Histopathology of CaHV-1 infected
puppies.

(A) Severe acute multifocal
pyogranulomatous necrotizing
hemorrhagic pneumonia.

(B) (B) severe acute tubular
necrosis with massive
congestion. Bar = 200 um.

Piewbang et al., 2017

Piewbang et al., 2017
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R i | CANINE
ossociated | BOCAVIRUS-2

disease

€Ll VET PAT

A

» Acute respiratory distress pups

> Massive death within 7 days after
parturition from vaccinated dam
» Massive respiratory hemorrhage

Piewbang et al., 2018




Small intestine, dog. Multiple intfranuclear
inclusion bodies (INIB) are presented
within enterocytes (arrows), Hematoxilin
and eosin (HE).

Negative Canine Parvovirus-2 PCR and IHC

Lung, dog. Moderate interstitial pneumonia
without inflammatory cells are presented.
Hematoxilin and eosin (HE).

Negative CIRDC multiplex PCR

Piewbdarig et al., 2018

SMALL INTESTINE. DOG.
STRONG POSITIVE CBOV-2
SIGNALS (BROWN COLOR)
WITHIN THE NUCLEI OF
ENTEROCYTES

Piewbang et al., 2018
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SMALL INTESTINE, DOG.

AN INTRANUCLEAR INCLUSION BODY (IB) IS
PRESENT WITHIN THE NUCLEUS (ARROWS) OF A
SMALL INTESTINAL ENTEROCYTE CHARACTERIZED
BY AGGREGATES OF NUMEROUS VIRIONS (INSET)

Piewbang et al., 2018
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CaBoV-2
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SIMILARITY PLOT OF CBOV-2

Hong Kong
South Korea
Out Asia
China

Piewbang et al., 2018
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BOOTSCAN ANALYSIS OF CBOV-2

. | = HongKong
. | == SouthKorea
A —— Out Asia
« China
M w\-‘_ j
Piewbang et al., 2018




CANINE
CIRCOVIRUS

» 5 months Pomeranian
and 8 months Poodle

» Hospital associated
history.

» One day-presented
clinical signs by
panting and mild
diarrheal, follow by
acute dead with
hemoptysis.

» CIV and CRCoV were

detected in nasal
swabs.

Piewbang et al., 2018

CANINE CIRCOVIRUS

o0 KTT34817 1 CanineCV AZS212/1-14 T/2014
KI734816.1 CanineCV AZ621212-14 1772014
KTT34814.1 CarineCy TE4016-13 112013
KTT34819 1 CarineCV AZ8586-13 1112013
KTT34820 1 CarineCV AZ3/1-13 T/2013
9] KT734824 1 CarineCV AZB63/2-13 T/2013
KTT34822.1 CarineCV TET482-13 1112013
KI530972.1 CanineCV Barl41 113 1772013
KTT34816 1 CanineCV AZ4133/113 1T/2013
001 KTT34827 1 CanineCV AZ413312:13 /2013
KC261984.1 CanioeCV UCD2-32162 US/2013
100 KT734821.1 CarineCV TEG685/1.13 1112013
KT734825 1 CarineCV TEB6852-13 1172013
KF847949.1 CanineCV Hat3 DE/2014
KI734816.1 CanineCV AZ4436-43 1172013
KT263604 1 CanineCV FUBefinJRS DE/2015
62— KI73413.1 CanineCV AZ29T2-13 1172013
o5 KTT34812.1 CarineCV CB62931-14 12014
KT734828.1 CarineCV CB6293/2:44 IT2014
KT734823.1 CarineCV PEBST5/113 112013
1091 KT73482 1 CarineCV PEBSTS/2-13 1772013
Q821392 1 CarineCV NY214 US2012
L KC241982 1 CanneCV UCD 11698 US2013

KTS46839 1 CanneCV J298:2014 CH2014
] I:AcauneCV CP191 TH2D14

KC2419831 CanineCV UCD3-475 U

CanineCV 14P105D TH/2014 5

& e 150510 Tz
T v coraTaans
A Comecy 4100 20tk
[ s comecy e aaore

)

A CanineCV CP2B TH2014

A CanineCV CP144 TH2DTS

A CanineCV CP182 THI014

& CanineCV CP188 TH2014
S

1~'.-(' wr:

", %} Plewbang'et al, 2018
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100 KT 734815 1 CanineCV AZ4133/1-131T/2013
KT734827 .1 CanineCV AZ4133/2-13 IT/2013
KJ530972.1 CanineCV Bari/411-13 IT/2013
KT734814.1 CanineCV TE4016-13 /2013
KT734817.1 CanineCV AZ5212/1-14 IT/2014
100 L KT734818.1 CanineCV AZ6212/2-14 1T/2014
KT734819.1 CanineCV AZ§586-13 /2013
KT734820 1 CarnineCV AZ663/1-13IT/2013
100} KT734624.1 CanneCV AZ663/2-13 (1/2013
KT734822 1 CanineCV TET482-13 IT/2013
KC241984.1 CanneGV UCD 2 32162 US/2013
100 KT734821 1 CaninsCV TEGE85/1-13 1T/2013
KT1734825 1 CanineCV TEG685/2-13 1T/2013
KT734813.1 CanineCV AZ2972-13 IT/2013
KT734816.1 CanineCV AZ4438-13 T/2013
KT283604 1 CanineCV FUBeriinJRS DE/2015
7949 1 CanineCV Ha13 DE/2014
neCV CB6293/1-14 /2014
KT734828.1 CanineCV CB6293/2-14 /2014
[KT734823 1 CanineCV PE8575/1-13 1T/2013
99 |KT734626.1 CanineCV PEB575/2-13 IT/2013
10821392 1 Canine GV NY 214 US/2012
KC241982 1 CanineCV UCD1-1638 US/2013
KC241983.1 CanineCV UCD3-478 US/2013

A CanineCV CP134 TH2015
A CanineCV 14P112N TH/2014
A CanineCV 16P061D THI2015
4 CanineCV 14P105D THI2014
100 | & CanineCV CP28 TH/2014
4 CanineCV CP144 TH/2015
A CanineCV CP162 TH/2014
4 CanineCV C188 THI2014

[ KT946839.1 CanineCV JZ98/2014 GN/2014
100 A CarineCV CP191 TH/2015

100
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KT734819.1 Canine CV AZ5586-13 1T/2013
KT734820.1 CanineCV AZ663/1-13 1T/2013

0 1KT734824.1 CanineCV AZ663/2-13 IT/2013
KT734814.1 CanineCV TE4016-13 1T/2013
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150 (KTT34612 1 CanineCV CH6293/1-14 1172014
KT734828 1 CanneCV CB6293/2-14 IT/2014
KT734823 1 CanineCV PEB5T5/1-13 IT/2013
100 KT 734826 1 CanineCV PEB5T5/2-13 1T/2013
KF887949 1 CanineCV Ha13 DE2014

KT734816 1 CanineCV A74438-13 1T/2013
[KT283604.1 CanineCV FUBerlin-JRS DE/2015

KT 348’3.1 CanmeCV AZ2972-13 IT/2013
KT734821.1 CanheCV TE6685/1-13 IT/2013

100 1KT734825 1 CanneCV TE6685/2-13 1T/2013
KT946839 1 Canine CV JZ98/2014 C/2014

A CanineCV CP191 TH/2014

12419831 CanineCV UCD3-478 US/2013

A CanineCV CP28 THI20 14
A CanineCV 14P105D TH2014
A CanineCV 14P112N THIZ014
A CarineCV 15P061D TH2015
100 | & CanineCV CP134 TH/2015
A CanineCV GP144 TH2015
A CanineCV GP182 TH2014
A CanineCV GP188 TH2014

= 002
Cap gene Rep gene Piewbang et al., 2018
Genome UCD3-478 JZ98/2014 14P105D CPIOITH/201 4 _
Position THA20L 4 36
Rep gene
327 A G A G
333 c G c T*
339 T A T A
USA 345 A G A G
v» 383 c A A A
» 384 T A A A
& — lfaly 390 G A A A
. 408 T c c c
- China 414 G @ @ @
- — 426 c T T T
= 456 A c c c
z Germany | c G G ®
" 540 G [¢ C c
543 c T T T
o — UCD-3 692 G T T T
762 A c c T
805 A G G G
307 T G G G
825 T c T T
. 837 T c T c
- 1095 G T G T
- 1096 T G T G
- Cap gene
i 1125 T G T T
i 1182 G c G e
i 1305 T © T @
2 1329 A T A T
* Specific nucleotide mutation detected in CaningCV, CP191 TH/2016 strain. ]

The genetic markers were identified in the CanineCV
14P105D TH/2014 by nucleotfide marker position starting
from nt383 through nt807, which was incorporated by
nucleotide derived from CanineCV J798/2014 isolate.

Piewbang et al., 2018
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CANINE
DISTEMPER
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Piewbang et al., 2019
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GENETIC

RECOMBINATION

« One CDV Asia-1 strain
isolated in Thailand, has

evident of genomic
recombination

e Occurred in H gene

* Asia-1 and America-ll
as parents

1-8256

CANINE

PNEUMOVIRUS

»Among 209 dogs, 8 dogs positive
CnPnV

»The CnPnV isolating in Thailand
belongs to CnPnV gr. A

»First identification of CnPnV in
Asia

»Genetic recombination firstly
identified in CnPnV-Thai strain

Piewbang et al., unpublished
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CANINE
PNEUMOVIRUS

« Among 209 dogs, 8 dogs
positive CnPnV

e The CnPnV isolatingin
Thailand belongs to CnPnV
ar. A

« First identification of CnPnV
in Asia

* Genetic recombination firstly
identified in CnPnV-Thai
strain

2
1| KF015081 CPV Bari/1
'
|

14,885

GENETIC .
RECOMBINATION OF £
CANINE =

PNEUMOVIRUS-A e an

nt 1-11,661 nt 11,662-12,412 S 12413147
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» Developed multiplex
PCRs yielded effective
dynamic ranges for
CIRDC virus detection.

Many common
respiratory viruses
including CaHV-1, CIV
and CRCoV were

established in this study.

CaHV-1is one
pathogens that should
be considered in acute
dead pups

EXECUTIVE SUMMARY

> Most of infected dogs

were multiple infection;
however, no correlation

» Novel naturally
recombinant CBoV-2,
CanineCV, CDV-Asia |

of possible source of
infections.

» CDV is still present and
high prevalent in
Community acquired
dogs.

» Severity of respiratory
clinical signs is
depended on age of
infected dogs.

and CnPnV were
reported.

» Establishment of CBOV-
2 could be represent
pathognomonic lesion
mimic to CBoV-1
infection.

> Novel CDV-Asia4 was
addressed.

» Recent Respiratory
associated pathogens
were determined.
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