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Indhold

« Hvordan smitter influenza indenfor danske besaetninger — Pias PhD

e Hvordan kan vi kontrollere infektionen?

* Hvor mangler vi viden og kan I hjeelpe?

 Influenza virus varianter i Danmark anno 1. November 2020

« Det zoonotiske aspect — den braendende Covid-19 platform
("fra Kolmos til Kaos")
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Smittedynamik inden for besaetningen

* Beseetning 1:
« HlavN2sw
» Ikke SPF (fri for PRRSv)
* 900 sger

* Beseetning 2:
+ A(HIN1)pdm09
« BIa SPF
* 900 sger

* Beseetning 4.
 HlavN2sw
- Bla SPF
* 450 sger

» Ingen vaccination mod influenza
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Smitte dynamik inden for besaetningen
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Smitte dynamik inden for besaetningen
Praevalens af influenza

+IAV +IAV  neg neg +IAV. neg +IAV neg
wi w3 W5 W10-12 Wl w3 W5 W10-12
Besaetning Inficerede grise (% | “"Langtidsudskillere” “Tilbagevendende udskillere”
af total)
1 36 % 74 % 3.7 %
2 43 % 3,6 % -

4 68 % 20,7 % 24,5 %
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Resultater — ELISA antistoffer

Besaetning 1 Besaetning 2 Besatning 3

2 uger far faring (AB): 2 uger far faring (AB): uger fagr faring(AB):
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Smitte dynamik inden for besatningen
Praevalens af influenza hos sger

Besaetning 1 Besaetning 2 Besaetning 3

1 uge after faring (virus) 1 uge after faring (virus) 1 uge after faring (virus)

PSR

I -

R\ Wy 2\ L W N
11 swIAV pos kuld 2 swlAV pos kuld
Y — u(gvl
B =
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Smitte dynamik inden for besaetningen

« Studie design:
 Besatning 4
« 1 besgg hver maned

* Naesesvaber:
« 20 pattegrise fra 4 forskellige kuld ved uge 1 + sger
« 20 pattegrise fra 4 forskellige kuld ved uge 3
« 20 grise fra 4 forskellige stier ved uge 5
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Smitte dynamik inden for besaetningen

Resultater:

Antal IAV positive kuld og sger

60 % af 1 ugers kuldene

g 3

L3

'1"_-;‘ , = Uge 1 69 % af 3 ugers kuldene
: :

= = Uge 3 60 % af 5 ugers stierne

£

<1 mUges

OSger

« Virus load faldende med alderen

« 16 IAV positive sger = 33 %
— 14/16 (87,5 %) havde ogsa et positiv kuld
— 44 % af de 16 sger var 1. laegs sger
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Smitte dynamik inden for besaetningen - opsummering

* Virus cirkulation i farestalden
» Stor procentdel af pattegrise inficeret

* Naive individer fgdes dagligt
3 dage gamle grise kan smittes

« Sger spiller vigtig rolle i smittedynamikken

* Virus cirkulation i klimastalden
* Virus kommer med fra farestalden
* Grise blandes — nye naive individer
* LavIAV praevalens ved 30kg

 Generelt
* Langtidsudskillere

* Mulighed for re-infektion med samme subtype?


http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivmvfKv5zUAhUFApoKHXoTByoQjRwIBw&url=http://www.maskinbladet.dk/artikel/mindst-mulig-automatik&psig=AFQjCNGsKpulj-1Wms6g1pMvHHAqgNZ0Iw&ust=1496401334336156
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Hvad med de maternelle antistoffer?

Besaetning 1 Besaetning 2 Besaetning 4

2 uger far faring (Antistoffer): 2 uger far faring (Antistoffer): 2 uger fgr faring (Antistoffer):
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Hvad nar der kommer et nyt virus ind?

Formal
. / %4-%
* Dynamik af swlAV e

« Effekt af masse vaccination

« Genetisk variation over tid

. . . e/ oy * g,
Desi gn Screening 15t sampling round 2nd sampling round Li%&%
Mo
< DEC 2016 FEB 2017 MAY 2017 =
_ | | | X
Enzootic Outbreak After sow vaccination
HlavN1 HlavN2sw HlavN2sw
4 batches of:

2 weeks before farrowing

L
1 week after farrowing

-

] | Week 3 and week 10-12
e [ ®
TR Week 1, 3, 5 and week 10-12

'(,3 Week 1, 3, 5 and week 10-12
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Serccning 12t sumpliog o 2 zampling round
. £ DEC 20146 TCE 2017 AY T =
1st sampling round — udbrud af HlavN2sw o
100
20
80 737
g [ ELISA antibodies
-;
3
—#-Influenza A virus
= (HIN2)
X
20
10
0 .
2 weeks before Week 1 Week 3: Week 5: Week 10-12:
l farr::wmg ik )| |
Sows Farrowing unit Nursery unit
HI-test:

. 100 % af sgerne havde antistoffer mod HlavN1l
e 40 % af sgerne havde antistoffer mod udbrudsstammen HlavN2sw

> Altsa nedsat krydsreaktion indenfor H type
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1%t sumpling round
FLL 2017

Rercening
< DEC 2016

Hvorfor beskyttede de maternelle ikke? =

4 gampling round
MAY 2017 =

[ Globular head: highly variable

" Stalk: conserved

15 O | 325 |
Stalk Globular head __ Stalk
Endemisk HlavNlav, L i) T 7
Ubdrud HlavN2sw d .
e 89 % 18"
60 AA forsk® '
= globular domain
| J

|
Receptor binding site and antigenic sites
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' Serccning 12t sumpling round 2 zampling round
E f t . t. & DB 2016 TCE 2017 MAY 217 2
er masse SO vaccination = - g
Total antal inficerede dyr: 100 5
90 f
80
EFTER VAC: 80 % g 70 g EmIELISA ANTIBODIES
S 60 - =
Antal “leengerevarende” udskillere: 8
9. 40 - -s—Influenza A virus
H1N2
X 30 ( )
EFTER VAC 23,3 % 20 15,3
10 _g 33
Virus load (Ct-veerdi): 0+ I
2 weeks before Week 1 Week 3: Week 5: Week 10-12:
farrowing
| Y ] | 'f ]\ Y J
EFTER VAC 31 Sows Farrowing unit Nursery unit
Antistoffer mod udbrudsstammen - sger
% : .\_\' L
a% : \ +:r\:|;uﬁ*n
EFTER VAC: 73 % l
. . I rr:::.t::;m o [T _ Wiagh 1: I sk, 5 ’“I- T\:-Hu-“’. I
Klinisk effekt: = :

EFTER VAC: Sammenhang mellem IAV og naeseflad og forhgjet hosteindex
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13t summpling round 202 gampling ronamy
TLE 2017 MAY 2017 =

Rorecning
< DEC 2016

Genetiske forskelle efter vaccination il

Outbreak HIN2
After VAC HIN2

HA1 = globular domain
| J

3 amino syre forskelle: |
«  S159R (Ca2) Receptor binding site and antigenic sites

I Globular head: highly variable

« T207A/S/N (Sb)
* QZ210H (Sb)

| Stalk: conserved
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Opsummering

e Akut udbrud af heterolog stamme i endemisk smittet besaetning
« Meget unge smagrise blev smittet
« SwlAV-undertyper kan ikke laengere betragtes som serotyper

« Efter massevaccination

« Effekt af homologe MDA'er - forsinket infektionstid N
* Reduceret virus udskillelse

* MEN __ Forgger risiko for spredning indenfor

- Forggelse af “langvarige udskillere” besaetningen
- Lavere grad af serokonversion
- Virus mutation — specielt i antigene sites
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Hvor hurtigt sendre svineinfluenza sig?

Dogme:

"Genetisk drift af svineinfluenza er meget lavere end for human influenza"

Human H3N2 saeson influenza:
Trappelignende evolution

4-5 x 10-3 nucleotide substitutions
per site per year.

1965 1970 1975 1980 1985 1990 1995 2000

02/11/2020

19
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Hvad med svineinf]

* Ingen molekylaere k

« Mange clusters og

subclusters

lokke

02/11/2020

uenza avH1Nx — nationalt/regionalt
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swlAV andringer indenfor EN besaetning

Besaetning 3
* 480 sows
+ Ugehold
« Ingen vaccination

» Viruscirkulation i farestald og klimastald

Prgveudtagning

7
., "

v1d

« Manedlige naesesvabere (cross-sectional) (!
« 20 grise fra fire kuld — alder: 1 uge '
« 20 grise fra fire kuld — alder: 3 uger
« 20 grise fra fire stier — alder 5 uger (efter fraveenning)
* 4 sger fra kuldende med 1 uge gamle grise
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swlAV aendringer i EN besaetning
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Figure 2. Bayesian strict molecular clock tree of the hemagglutinin (HA) sequences. The x-axis represents
time in months from 2017-2019. Branch labels represent posterior clade probabilities. Ancestral amino acid

changes are indicated below the branches on which they most probably occurred, with DTLC numbering,.
F0O_W1_01 sampled approx. four months before the actual study was used as an outgroup.
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swWIAV andringer - diskussion

* Influenza i svin eendre sig som i mennesker indenfor en epidemiologisk enhed
« Har dette konsekvens for krydsbeskyttelse? — kryds HI tests pending pga.

« Vi skal derfor have lov til at opdatere vaccinerne!!
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Diskussion

Dogmer om vaccination?

Vaccination som forsikring mod smitte med ny subtype

Polte strategi — varighed af immunitet — Henriette og Simon!

Vaccination under udbrud =+

Fokus pa neaeste hold sger

Vaccination til beskyttelse af sger

Vaccination af "nyfgdte” pattegrise mod smitte i farestald +?

BLITZ
Polte strategi

Vaccination af pattegrise til beskyttelse af smagrise

Pattegrise fgr fravaenning
. Maternelle antistoffer ?

Ved/efter fraveenning ?

Vaccination af smagrise til beskyttelse af slagtesvin

Vaccination ved dag 56

4.2  Terapeutiske indikationer med angivelse af dyvrearter, som leegemidlet er beregnet til

Akt mmmumisering al svin ra de er 36 dage sumle saml dreghge soer mod svinemnfTuensa lorirsagel
af subtvperne HIN1 H3N2 og HINZ for at reducere kliniske svmptomer og spredoing af virus £l
lungeme efter mlekiion,

Indtreeden af immunitet:
WVartghed al mumunitet;

7 dage efter basisvaccination.

4 mineder hos @rise, der blev vacemeret 1 alderen mellem 36 og 946
dige.

& maneder hos grise, der blev vaccineret forste gang fra Yo-dages
alderen og wldre.

Akriv inwmnisering af basisvaceinerede, draegtige seet ved administration af en enlelr dosis 14 dage
far faring tor at opua et hojt muumindhold 1 kolosinum, der giver pattegrisene klinisk beskyttelse 1
mindst 33 dage efter fodsel.
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Gilts

Goal: immunization

!orior to . | Goal: Immunization
introduction Quarantine against swIAV in the
finisher unit

"

Goal: maximize
uptake of MDAs in
piglets in the Pre-farrow:
farrowing unit +
protection of sows

Ciminla
1

Mating +

Gestation

Farrowing unit

Goal:
Immunization
against swlAV in
the nursery?
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Diskussion

Management:

*  McRebel
« Sektionering
« Alt ind/alt ud
* Ingen blanding af aldersgrupper
« Handtering af aldersgrupper
 Ingen fraveennede grise i farestalden
* Sygesti
* Hygiejne
« Ventilation
* Grise-flow

« Karantaene til polte
* Tjek influenza status

* Opbrud mellem ugehold hvis udbrud

« Influenza fri besaetninger?

3.3.7. Combination strategy (Experiment #15)

The combination strategy ($15) included homologous mass
vaccination every two months, early weaning of piglets (removal
0-7 days after birch), gilt separation, homologous gilt vaccination,
and a longer period between introductions of giles (6 months). Rel-
ative to the null, this combination of interventions was the most
effective at reducing prevalence (Table 4, Fig. 5 and 6). This strategy
reduced the maximum prevalence by 65.4%, the endemic preva-
lence by 51.1%, and the endemic prevalence in piglets by 74.0%,
Additionally, in 23% of simulated cases, [AV was eliminated from
the breeding herd, but as with homologous mass vaccination (#10
& 11) this extincrion occurred within the first few days atter [AV
introduction.
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Vaccination personale mfl.

Influenza
kontrol

Man,? e»merjti_ Viral drift
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Influenza i svin — en tikkende bombe? Vi,

Forskere frygter, at influenzavirus i svin
kan udlese ny pandemi hos mennesker

yuke forskero har fundeor inNuenzastimmer t den eurepeniaha SVinepin ser, or Kan
fore Ul pandemi hos menneskes, Flere afvirusstammerns er fundet | d: 2vin,
Lsperter botegner rsikeen for en ny seincinfluenzapandomi som alvorlig

Indland 16. ekitobier 2020 Kammeutarer {7}



"Den Tndende platform”

Storrelsen pa svinebﬁetl’ﬁnger er steget drastisk de seneste 10-20 ar

$

Influenzgy-irus cirkulerefnu kronisk i langt deé fleste beszetninger

Za virvrianter er pavist i svin
$ i

ed zaonotisk potentiale
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Pandemien i 2009 — hvor kom virus fra?

Gene Segments, Hosts,
and Years of Introduction

~1998 ’ PB2, PA

PB2, PA

Triple
Reassortant

1979  NAM Eurasian 2009 A(
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Influenza A virus varianter i svini DK

Human saeson influenza: N2hu95, H3huO05,

3

1981-2002 2003 2010 —

HiavN1lav HiavN2sw HiavN2sw N2sw

H3N2sw » H1avN1av» HiavNi1liav H3huO5N2sw
Sl H1N1pdm09 H1avN2hu95

HipdmO9N2sw H1lpdmO9N2hu95
HiavN1ipdm09 (H3hu20N2hu20

HlpdmN1lav

I Danmark 22 forskellige varianter
I Tyskland 35 forskellige varianter
I Kina > 120 forskellige varianter

Flere rapporter om smitte til mennesker globalt

H3hu20N2hu20
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Svineinfluenza overvagningen: 2 kvartal 2020

https://www.vetssi.dk/-/media/arkiv/projekt-sites/vetdiagnostik/overvaagning/afrapportering-siv-

overvgning-2-kvartal-2020.pdf?la=da

Der blev pavist influenza A virus i 110 indsendelser, svarende til
at 62 % af indsendelserne havde mindst en positiv praove.
Andelen af positive indsendelser var den hgjeste i 2. kvartal
siden overvagningen startede i 2011. De tidligere ar har
andelen af positive indsendelser i 2. kvartal udgjort mellem 35-
58 % af indsendelserne.


https://www.vetssi.dk/-/media/arkiv/projekt-sites/vetdiagnostik/overvaagning/afrapportering-siv-overvgning-2-kvartal-2020.pdf?la=da
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Et af de danske virus vi er bekymret for!

DOf: 10.1111/irv. 12451

SHORT ARTICLE

WILEY

Triple-reassortant influenza A virus with H3 of human seasonal
origin, NA of swine origin, and internal A(H1N1) pandemic
2009 genes is established in Danish pigs

JESDEI‘SCthKI‘DgI P |

Lars Erik Larsen?

‘National Veterinary Institute, Technical
University of Denmark, Frederiksberg C,
Denmark

*Merial Morden A/S, Harsholm, Denmark

Correspondence
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Frederikzberg C, Denmark.
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Charlotte Kristiane Hj=.1|5.‘=1gnear1 | Michael Albin Larsen? |

This report describes a triple-reassortant influenza A virus with a HA that resembles
H3 of human seasonal influenza from 2004 to 2005, N2 from influenza A virus already
established in swine, and the internal gene cassette from A(HIN1)pdm09 has spread
im Danish pig herds. The virus has been detected in several Danish pig herds during the
last 2-3 years and may possess a challenge for human as well as animal health.

KEYWORDS

case report, HiN1pdm0%, H3NZ, influenza A virus, 7oonosis
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Aviger HIN1 som zoonose? |, iume

Prevalent Eurasian avian-like H1IN1 swine influenza
virus with 2009 pandemic viral genes facilitating
human infection
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Pigs are intermediate hosts for the generation of pandemic
influenza virus. Thus, systematic surveillance of influenza
viruses in pigs is a key measure for prewarning the emergence
of the next pandemic influenza. Here, we identified a reas-
sortant EA H1N1 virus possessing pdm/09 and TR-derived in-
ternal genes, termed as G4 genotype, which has become
predominant in swine populations since 2016. Similar to pdm/
09 virus, G4 viruses have all the essential hallmarks of a can-
didate pandemic virus. Of concern is that swine workers show
elevated seroprevalence for G4 virus. Controlling the prevailing
G4 EA H1N1 viruses in pigs and close monitoring in human
populations, especdally the workers in swine industry, should
be urgently implemented.




02/11/2020 ] ]
oy Avizer-lignende H1IN1 som zoonose?

Cell Host & Microbe

Surveillance of European Domestic Pig Populations
Identifies an Emerging Reservoir of Potentially
Zoonotic Swine Influenza A Viruses
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ol with extended variability and
circulate in domestic
swine populations antigenically distinct from human vaccine
strains. Several isolates are resistant to
i e Fat human MxA and transmit by aerosol in
bt P p— T -
Aerosol MA Escape from ferrets. Building blocks of pre-pandemic
transmizsion resistance neutralization influenza A viruses may be circulating in
' : : European swine populations.
Highlights
» We observe a high incidence of influenza A virus in European
swine populations lteayy g

e Lineages antigenically distinct from human vaccine strains
were identified

* Some isolates transmitted by aerosol in ferret models
showed resistance to human MxA

» European swine populations host building blocks of pre-
pandemic influenza viruses



FluZooMark — a One Health Center

Viral and host factors of zoonotic and pandemic
influenza A viruses
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Stadier i en zoonotisk pandemi

FluZooMark - formal

Trin 1 Virus forekommer i dyr
Trin 2 Eksponering af mennesker
Trin 3 Infektion i mennesker

Smitte mellem mennesker lokalt 2 —_— ﬂ
Global spredning

Trin 4
Trin 5

Formal med FluZooMark

At identificere markgrer, der kan forudsige det zoonotiske
potentiale af en given influenza virus variant — altsa
forudsige om et virus kan ga fra trin 2 til 3/4/5
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FluZooMark projektgruppen
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Ekspert human immunologi
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Ekspert human influenza - | og dyremodeller
0g vacciner |
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