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Canadian Pig Inventory 2016

British Colombia - 0.6% New Brunswick & Prince Edward Island

\ /-0.6%

Alberta - 11.1%

Saskatchewan - 8.7% Quebec - 31.6%

Manitoba - 22.8%

Ontario - 24.6%

13.7 million



Canadian Swine Health
Intelllgence Network Q Canadian Swine Health

Intelligence Network

Réseau canadien de
surveillance de la santé porcine

* In 2016 there were a total of 54 veterinarians that participated in
the network
— 20 from Quebec
— 10 from Ontario
— 24 from Western Canada

 Practitioners in all regions reported increases in swine influenza
cases in the 3 and 4" quarters of 2016

« Majority of samples from Western Canada were H1N2




Characterisation of Viruses
ldentified Through Passive
Survelllance

Collaboration between NCFAD, Winnipeg and Quebec, Ontario
and Manitoba

Laboratoire d’Epidemiosurveillance Animale du Quebec (LEAQ)
and Bio-Vet — St-Hyacinthe, Quebec

Animal Health Laboratory (AHL) — Guelph, Ontario

Manitoba Agriculture, Food and Rural Development (MAFRD),
Veterinary Diagnostic Services — Winnipeg, Manitoba




Swine Influenza Viruses In
Canada, 2013-2016

H1N1pdmO9 isolated from swine across Canada

A clear divide exists between other H1 lineage viruses circulating
in Eastern versus Western Canada

Eastern Canada (Quebec and Ontario) predominantly classical
swine lineage H1N1 — clade 1A.2 (3-H1)

Western Canada (Manitoba, Saskatchewan and Alberta)
predominantly classical swine lineage H1IN2 — clade 1A.1 (a-H1)

A divide also appears to exist between Eastern and Western
Canada for H3N2 viruses circulating in pigs




Vaccination

Dr. Susan Detmer, Department of Veterinary Pathology, University of
Saskatchewan described three outcomes

1. The virus is removed from the barn

2. Asecond virus already present or a newly introduced one
becomes dominant

3. The virus evolves involving 2 or 3 amino acid changes in the
major antigenic regions of the HA and the vaccine no longer
works

More autogenous vaccines are being developed for all regions of the
country to deal with viruses not controlled by commercial vaccines




Swine HIN1/N2 Isolates
Characterized at NCFAD

H1IN1/N2
Province HIN1/N2 pH1 1A.2 (B) 1A.1 (o)
Ontario 96 58 30 8
Quebec 30 15 13 2
Manitoba 13 9 - 4

Total 139 82 43 14



Time-scaled phylogenetic analysis of H1 subtype swine
influenza viruses circulating in Canadian swine population
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Swine H3NZ2 Isolates
Characterized at NCFAD




IV-A

Canadian H3N2 Viruses

IV-B

{ % — IV-C

— 1 = IV-G?

1990 1995 2000 2005 2010 2015



AVE

?ﬁ????ﬁ

e Oty Al 1882
A Swine!Ontanc AHLISTIBSE3015 HAND 2015
Nawne! 0N 507 198800033015 _HIND_T015
Aawne 0NN 50T 1999-0001&015 HANG HA T4
A 14 00-0078F15_HIND_2016
Aawine O 504 IMMMDIS hﬂhi Ha._. 10’5
AawinedON14-04065500082074_HIN HI_ 207,
RO, f&-ﬂiﬂﬂ-ﬂoﬂﬂﬂl& HINZ_H1_ 3016
Npme /0N 180434000007 2016 HINT_HI_I016
Aewne 0N 180054 48-0002/20 18 _HINI_HI_316
Aowne 0N 1600 1224-0003/201 2078
Aeene 0N E-001724-0003/20 18 _HINI_HI_Jii8
MMHSMSHMGH HANZ 014
A HMMS HINZ_H3_2015
m:mmmuaama HING_ 3014
AawnedOn 140814 1200082014 HINZ HI_2i14
NSO 1407149862014 HIND 3074
Awmed0R14 ﬂ?ldﬂm&mﬂhi H1 2014

16_2
A SwneOus Mma&amm hﬂh! 2016
Aownedowad N 14728443015 2015
AswneON1 508 1628-0004/2015_HINZ_H3_J015
Nawne/ 0N 50854 T5-00063015_HINT_HI_I015
Aswne 0N 508668500 18/2015_ HINZ_HI_I015
ASwnedONO4-070774-2/2014_HINZ 2014
AawnedO14-0707TT4-00022014_ HINZ HI_2i14
ASwnedONO14-07 10076720174 h:ﬂﬂ 074
Awmed0R14 0?100?-00064’251-1 HINZ M3 2014
0N TE-07 932 10004/2016_HING_HI_2016
. BT mﬁ&u%mummmma HINZ_HAZ31E
SO 15-005881-2:201 1
5005833000320 15_HING_HI_2015
h’&n:{hhs-ﬂﬂdﬂldé&ﬂld HINZ 014
0N 1 50046 140008/2015_HING_HI 2015
Me«:«nsmmmmms HIND WA 3015
mﬁa F16_HINZ_HI_2016
Aawne/ O s-m 90-0001?20 5 HIND h%ﬂ;%_l;ﬂh! H3_ahE
d 1 1
Nszwmne /0N 1 8-038900-0003 2 1 2_H3_Z016

CY194157| AwineManioba D0 103/2012_HANZ_2012
4|—_|——L CY184148 Nwneanioba/00 10212013 HING 101
A 3wneMhanicbatAAFRE 1712012 H‘;l.lﬂjﬂ_aﬂ'ﬂ

_HIN
A ON1B-05T2634071 112016 HINI HA 3078
mm.‘mwumm HING 20
MAERIZ6-4/21116_HIND_J016
-d6- 16 HINI I
|am-'.IhL.1061’10|ﬂ HARZ I T8
11262016 FINE 2018
/O3 L 2082015 HANG. 3016
WD0IT12015_HIRZ_J0TE
DO3E1074_ HINE 014
IS4 HINZ_ 2014
m:«mmmﬂmm HJN! 201-1
015_HINZ_ 2015
:Mninhﬂmﬂ?MG'IS_HJH!_N'IS
015 HINZ 315
Mﬂ-i _HINZ_2074
C¥ 194469 Mo dden
CY1344 -
CYI8455T &
CY 13472 D025620 &
CyIEdT Q04620 &
CY 1347 DO248/2013_HING
VBT inba0255:20 11 HING
Y 154450 Aswinaean bl
ASwmehen Td HN 3011
i [ WswneMenicbaDOITH2015_HINZ_J015
_HINZ 2013
3_HING 2013
37HANG 3013
D0 3_HING 2013
26330713 HINT 3013
HaNZ_Ji
AN G
HaNZ 30
AN G
O HANZ 21
45| Aswne banioba i $17073_HINZ 2013
(=} (009373013 _HINI 01,

[ AWSwneMBNCFAD-2016-117-252016_H1_J016
T KSwneMBNCFAD-30 161372630 16_H1_I018

0321013 _HING 2013

etikaninba 1A HINI 30
MAANFRIZ T2 HING 30112
C\"INH 'IJIhbm‘FJ;d‘aninbaDO'lﬁﬂﬂ 1 HAND J01;

2
1501 Alswine: My inba flmhfl HINZ 2013
: 035472074 _HING_201d

012

| B —L L L
KoameManicha
CY¥194317] stn:ﬂaninbam&ﬂ _HANZ
CY19434 1| Aownebbaninba 00 100012 HINI 3012
CY194397| AdswnetbanicbaD0 10672012 HINI 3012

_IV_2005

mmmmmmmu HANIZ 012
e 3tid

18434,
ey

1990

2005

2010

2015 2C



NSW!Indlana.l’ﬁmEI]EHEEEH [v-C 2011

Wildichi an!ﬁmﬂﬂ?ﬁﬂﬂﬁ [V-C_2013
MSwlne.l’Onhnu.i’A L-11.2012 2 a2
AJSwine/Ontario/&HL2272012” H3N2 2012
Pdewine/QRAB-035302-0018,2016_H3N2_H3_2016

A/Swine/ONN 3073435222014 HIND 2014
Eﬂl'swlnemNﬂS{I?ﬁdﬁﬁ-ﬂ[IEMDH HSNE H3 2013

ASwine/ONASD5T481-1/2014 HIW2 2014
Adzwine/ONM4-051481-0001 ﬂlﬂd H3R2 H3_2014
2074_H3m2 204

AlSwine/DNA3-100752
AlSwine /O M/14-084680
AlSwine/Ontaro/AHL-136-1
AdSwine/Ontano/AHL-136-13/201
Adzwine/O N1 4-082680-0001,2014 H3MZ _H3 2014
AJSwine/Ontario/&HL-1 3682014 HIn2 J014
AJSwine/Ontano/8HL-136-T2014"HIM2~2014
AJSwine/Ortario/SHL-136-62014 HINZ 2014
Adzwine/QOMNA3-0073200062013 HINE H3_T013
AfSwine/ON/T4-080258-32014 HIMZ 2014
Alswine/ON/ 0882980003204 HIN2_H3 2014
Alawine/OMNA5079431-0002 2015 HIAZ_H3 2015
Fn.l'smne.t’@NﬂE-DdﬁDElE-ﬂDDTﬂ[ﬂE CH3R2_H3_2016
——— A/Sine/0CA2A012_HIND

J413EEI?IAI'SW|ne!0ntannﬂ[|1 25.1'2[”2 H3n2_2012
W K.J4H 3899 | Afswine/ Ontario/1 05_56/2012_H3 N2 201%
?

5
120147 H3 272014

B-15/2014 HIN2 2014
b-13/2014”HIN2 2014

KJ413507 |Atewine/ Qrtara 07222012 ”HINI 201
KJ413913 | Adswine/ Ontano/204_7R2012_HIN2 2201
ATutkey/Ontaro/FAVC102011_1V-C 2011
AMurkey /Ontano/FAV-S2011_Tv-C_20N
— MSwme!GNﬂS’J]?[I?HS-HJ’EDH Han2 2014
AI'SWlhE!ONﬂ3-[I?DEE3-UDDEJ’2[I13 HE_NE H3_ 2013
AlSwine/QMA39312 4 HIM
AI'Swme.t’ON.ﬂE-ﬂEBTEd—EJ’EDH H3N2_2|]14
Alzwine/ON309372400032013_HIN2 HI 2013
Nsmne.l’ONﬂS-UEISTE#-UDDEEUH HIM2—_H3_2013
AJSwine/Cuebec/Bio-\Vet-966/2014 HIN2_2014
ASSwine/QCA22012_HINZ_2012
Adzwine/OMNA453054-0006,2014_H3IMZ_HI 2014
AJSwine/OMNAIB5307-1,2014 HINZ 2074
Adewine/ONA 4083907 0001,2M4_H3FEZ HI 2014
Adzwine/OMNA5088590/2015_HINZ_HI 2015
r AJSwine/Ortario/SHL-136-142014 H3NZ M4
Al'swmemN.ﬂ#—DEDEIEIS-UDD1.I'ED14—I-IEN2—I-I3 204
ASSwine/QCA92012_HINZ 2012
4|:[ A/Swine/Quebec/MAPAQ-3T2012_HIN2 2012
ASSwine/Quebec/MAPAQ-2T2012”HIN2 2012
— A/Swine/Quebec/MAPAG-3/2012 HIN2 T012
NSwme!Quehec!MAPAQ 342017 HINZ 2012
—— CY195327 | Adswine/Alkerta/SD00382014_HIN2_2014
— CWEIﬁSEIEI|Al'swine.~’ﬂ.lher1a.fsDD[I#HJ’ED14_H3NE_2IJ14

AJSWMinnescta0709,2005_1_2005

1990 1995 2000 2005 2010 2015 2020



—'_l—'—'—

BAAWAowa/A01 2026132071 V-D_2011

B/SWAowaB012031962012_v-D_2012
BSWMichigan/A01203498,2012_JY-D_2012
BSwinellinois/A01201608/2011_V-D_2011
AfswineManitobaMAF RI-70-13/2016_H3N2_2016
BfSwineManitobaMAF R1-T0-9/2016_H3M2_2016
A/SwineManitobaMAF R-T0-18/2016_H3M2_2016
Y1 EISIJEEli.lﬂ..-'suuine.-ﬁaskah:hewan.-'SDDm 272013 _H3M2_2013
¥195183|A/swine/Saskatchewan/S000252014_H3M2_2014
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Y¥195598(8/swine/Saskatchewan/S00059/2014_H3M2_2014
CY195367[A/swine/Saskatchewan/SD0045/2014_H3M2 2014
C¥195463| A/swine/Saskatchewan/SD005T/2014_H3M2_2014
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B/SwinefONAS5-017515-13/2014_H3M2_2014
BzwineOMAS5-017515-00132015_H3M2_H3_2015
ASSwine/OMMHL-18/2012_H3M2_2012
BSwine/Ontario/BHL-18/2012_H3M2_2012
B/Swine/Ontado/BHL-242012_H3M2_2012
B/Swine/Ontario/AHL-02/2012_H3M2_2012
BSwine/Ontario/AHL-09/2012_H3M2_2012
B/Swine/Ontado/BHL-10/2012_H3M2_2012
B /SwineOntario/AHL-04/2012_H3M2_2012
K.J413903) A swine/Ontanio 1 14_13/2012_H3M2_2012
F.J413905(AswineOntarios115_2/2012_H3M2_2012
K.J413907| & /swine/Ontario118_38/2012_H3N2_2012
K.J413908| A /s wineAOmtarioM 20_55/2012_H3M2_2012
B/Bwine/OMA4-068425-3/2014_H3N2_2014
Bfzwine/OMNA 4068425 IJIJIJS.QIJMJ-ISNEJ-IS_ZIJM
B /Swine/OMA5-017662-1/2014_H3N2_201
AfzwineOMA5-017662- IJIJIJ1r'ru1nnre.'Crydeman.’2IJ1 5_HiM2_H3_2015
Aizwine oMM 5-017662-0001Moore/Crydemans2015_H3M2_H3 _no2_2015
B/zwineOMA5-083723-00012015_H3M2_H3_2015
A fzwinefONAB-009007-0005/2016_H3M2_H3_2016
B fzwineOMAB-015916-0010/2016_H3M2_H3_2016
B/3wine/OMA5-033127-49/2014_H3M2_2014
Bfswine/ONA5-033127-0048,/2015_H3M2_H3_2015
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A/Swine/ONM5-020244-7/2014_H3MZ_2014
ASwineOMM3-031893-1/2014_mixedH3_2014
B fswine/OMA 3-031893-0001 mixed2013_H3IMN2_H3_2013
B/Swine/OM/A 3-060948-10,/2014_H3N2_2014
B fzwinefOMA 3-0B80949-0010/2013_H3M2_H3_2013
B/Swine/Ontario/AHL- 13.2012_H3N2_2EI1
BSSwine0C2/2012_H3MN2_201
B /SwineQuebecMAPAG- 2.’2[!12_H3N2_2IJ12
AfSwineC/32012_H3N2_201
A.’SwmeﬁQCm.’zﬂﬂ_HSNE_Emz
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Groups IV-B IV-C  IV-D IV-E  IV-F  IV-G
v-e Il 67 63 62 66 71
IV-C B o 65 62 72
IV-D B 52 64 69
IV-E B 63 s
IV-F B
IV-G e

ASWIMinnesota/5947/2007 _IV_2007

AlSwine/Manitoba/MAFRI-02/2013_H3N2_2013
t A/Swine/Manitoba/MAFRIF05/2013_H3N2_2013

CY194733|Afswine/Manitoba/D0260/2013_H3N2_2013

CY194508|Alswine/Manitoba/D0195/2013_H3M2_2013

i

1
1
— CY194549|Alswine/Manitoba/D0207/2013_H3N2_2013
{ CY194653|Afswine/Manitoba/D0231/2013_H3MN2_2013
CY194757|Alswine/Manitoba/D0264/2013_H3N2_2013

- CY184797 | Alswine/Manitoba/DO269/2013_H3N2_2013
CY194858|Afswine/Manitoba/D0288/2013_H3N2_2013

CY194982| Afswine/Manitoba/D0291/2013_H3NZ_2013
_ { CY194877|Alswine/Manitoba/D0278/2013_H3N2_2013
CY194917|Afswine/Manitoba/D0283/2013_H3NZ2_2013
— CY195054|Alswine/Manitoba/DO300/2013_H3N2_2013
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CY195159|A/swine/Manitoba/DO320/2014_H3N2_2014
CY195247 | Alswine/Manitoba/D0340/2014_H3N2_2014

CY195191|Alswine/Saskatchewan/SD0030/2014_H3N2_2014
CY195343|A/swine/Saskatchewan/SD0041/2014_H3N2_2014



AISWIAIberta/14722/2005_IV_2005
A/SWllinois/AC1241066/2012_IV-F_2012
A/SW/owa/AD1049750/2011 _IV-F_2011
AJSW/Nebraska/AD1271549/2012_IV-F_2012
CY 195487 |Alswine/Saskatchewan/SD0065/2014_H3N2_2014
A/SW/owa/A01203121/2012_IV-F_2012
AISWIMinnesota/1300/2007 _IV_2007
A/Swine/ON/1 4-086148-6/2014_H3NZ2_2014
Alswine/ON/14-086148-0006/2014_H3N2_H3_2014
A/Swine/ON/AHL-1-C13/2012_H3N2_2012
AlSwine/ON/AHL-1/2012_H3NZ2_2012
A/SWINe/QCM22012_H3_2012
A/Swine/Qubec/MAPAQ-08/2012_H3M2_2012
A/Swine/Quebec/MAPAQ-12/2012_H3N2_2012
AJSwine/QC/37/2012_H3MN2_2012
A/Swine/Quebec/MAPAQ-37/2012_H3N2_2012
A/Swine/QC/HA2012_H3IN2_2012
A/Swine/Quebec/MAPAQ-5/2012_H3M2_2012
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Pandemic HIN1 in mink populations in
Atlantic Canada

Atlantic Provinces| é

Cases of pH1N1 were reported in mink in PEI
and Nova Scotia

Cases involved a number of farms and affected
mainly mink Kkits

Cases are most likely associated with influenza A Q‘ \fu
contaminated feed originating from pigs e
Sero-surveillance of samples collected from mink
in NS and NFLD

Close to 50% serum samples from NS tested
positive on ELISA

HI assay — both H1 and H3 antibodies are
present

NFLD serum samples tested negative

In NFLD mink aren’t fed pig offal

Atlantic
Ocean

ariottets
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H3N2v case in Ontario Nov. 2016

* |nvolved a 19 month old from rural Ontario

« Child was briefly hospitalized and later discharged

* Virus is different from the H3N2v viruses observed in US in
2011

 HA belongs to cluster IV-B in contrast to H3N2v viruses in
USA which are IV-A

H3N2 cluster IVB circulating in Ontario % identity similarity Gene segment constellations
A/Swine/ON/081606-0003/2016 (H3N2) 99.9 PB2 Pandemic
A/Swine/ON/088438-0023/2016 (H3N2) 99.8 PB1 TRIG
A/Swine/ON/037836-0001/2016 (H3N2) 99.7 PA Pandemic

A/Swine/Ontario/097269-0006/2015 (H3N2) 99.6 HA TRIG
A/Swine/ON/036545-0001/2016 (H3N2) 99.6 NP Pandemic
A/Swine/ON/063441-0009/2016 (H3N2) 99.6 NA ISIC—
A/Swine/ON/083519-0001/2016 (H3N2) 99.6 M Pandemic

NS TRIG




Influenza Virus Aerobiology

Collaborative Project
— Dr. Samira Mubareka, Sunnybrook Health Sciences/Research Institute
— Dr. Zvonimir Poljak, Population Medicine, University of Guelph
— Dr. Harold Kloeze, CFIA

Establish an animal and environmental sampling protocol for pigs
— Oral fluids and flocked swabs

— Evaluating 3 air samplers
GilAir Plus — low volume (3 litres/min) sampler
Anderson two stage air sampler — mid volume (28.3 litres/min) impaction sampler
SpinCon Il — high volume (450 litres/min) cyclonic sampler

Environmental determinants that affect virus survival in air

Explore virus transmission at human-animal interface




