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Field experience with NORVAX® Compact PD in
Norway

TriNation meeting, Edinburgh
September 18 -19, 2012
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» Overview of PD diagnoses/suspected cases of PD in
Norway 2011-2012

» How big are the losses?

» Assessment of factors that might influence on the result
of PD vaccination

» Conclusion
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Rogaland
Hordaland
Sogné&Fj.

Mgre&Romsd.

Sar Tr.Lag
Nord Tr. Lag
Sum:
Salmon:

Rainbow Trout:

Salmon /
RBTrout

8/0
19/3
9/0
2/1
0/0
1/0
43/4

79,8 %
20,2 %

lal PD diagnoses 2011

Salmon /
RBTrout

6/0
14/10
6/1
5/3
1/0
0/0
46/14

14
46
16
11

89

Salmon /
RBTrout

14/0
33/13
15/1
714
1/0
1/0
71/18
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iIcial PD diagnoses 2012
ary-August

Within the
zone/
Iglgl'ln']rg:/t Salmon/ Duisice the
Smev meTow 20
Rogaland 12/0 4/0 16/0 16/0
Hordaland 22/3 16/2 38/5 43/0
Sogn&Fj. 11/0 7/1 18/1 19/0
Mgre&Romsd. 11/1 0/0 11/1 5/7
Sgr Tr.Lag 4/0 1/0 5/0 0/5
Nord Tr. Lag - 1/0 1/0 0/1
Troms 1/0 0/0 1/0 0/1
Finnmark 0/0 1/0 1/0 0/1
Sum: 61/4 20/3 91/7 83/15
Salmon: 92,9 % Within the zone: 84,7% e MSD

Rainbow trout: 7,1% 4 Outside the zone: 15,3% Animal Health



liagnosis vs mortality

i

« General feedback is low mortality due to PD (e.qg.
biomass lost due to PD in August 2012 = 1 200 kg of
48 000 000 kg->0,0025%)

« Other diseases e.g. HSMI, IPN and gill problems
constitute larger proportion of the mortality observed




ctors that might influence the performance

NORVAX Compact PD

* Herd immunity/lack of herd immunity

* Presence of non vaccinated hosts within a site
« Case study | (S0-2010)

* Presence of non vaccinated hosts in neighbouring farms
« Case study Il (several generations)

« Management/environmental factors

* Multivalent vaccine
« Case study Il (S0-2010)
« Case study IV (S0-2011)

* Water temperatures, day degrees, fish densities
« Case study V (S1-2011)

e Other factors 9 MSD

6 Animal Health



impact of herd immunity on risk of outbreak of disease

vaccination in UK
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- Il Pre-MMR introduction

] 1 routine dose
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B 2 routine doses
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MMR and measles

. % 0"

MMR uptaks*

— Cases
of mazsles

1,500

1 1,200

1 9LV

1 6L0

1 3r0

C 0
Yearofbith 1956 97 98 99 2000 01 02 03 04 05 08 07 08 09

Nyures relale W Mnanciel yzers 1936/97, 1997/98 =L Source: HPA
Disease Route of transmission R, Level of vaccination needed to maintain protection
Diphtheria Saliva 6-7 85%
Measles Airborne 12-18 83 -94%
Mumps Airborne droplets 4-7 75 - 86%
Pertussis Airborne droplets 12-17 92 - 94%
Polio Faecal-oral route 5-7 80 - 86%
Rubella Airborne droplet 5-7 80 - 85%
Smallpox Social contact 5-7 83 - 85%
PD Water borne/Contact ?? ??
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ted hosts

Ina

the same site

1N

Case study |

Wi

Presence of non vacc
th



udy 1 (SO, 2010) — Impact of PD vaccination on survival following PD

ge (positive diagnosis in April 11)
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Accumulated mortality (%)
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ted mortality from PD diagnosis until week 34

Cage 3 - PD->multi X Cage 8 - PD->multi X Cage 5 - PD->multi Y Cage 11 - PD->multiY Cage 12 - multi X
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Cage 13 - multi X
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fferences between fish in the six
s two not being PD vaccinated?

No of fish CPD> Strain Sea CPD vacc date Water Multivalent vacc
Multivalent transfer temp at date
Date PD vacc

Cage 3 147 000 14,2 CPD->X AkvaGen 29.08.10 05.07.10 14,5°C 23.07.10
Cage 8 140 000 26,9 CPD->X AkvaGen 08.09.10 22.07.10 14,5°C 03.08.10
Cage 5 126 000 10,3 CPD->Y AkvaGen 24.08.10 13.07.10 11,5°C 04.08.10
Cage 11 148 000 11,5 CPD->Y MOWI 30.10.10 17.09.10 12,0°C 05.10.10

Cage 12 142 000 34,3 Vaccine X MOWI 25.10.10 Not vaccinated 22.09.10
Cage 14 148 000 40,0 Vaccine X MOWI 25.10.10 Not vaccinated 22.09.10

Water temp at Days between Degree days Degree days from PD Fresh water
Minova 6 vacc vacc bet pee vacc to sea transfer farm

Cage 3 14°C 261 783 A
Cage 8 14°C 12 160 667 A
Cage 5 11°C 21 284 529 B
Cage 11 12,6°C 209 430 B

Cage 12 14°C
Cage 14 14°C

> >
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Case study I

Presence of non vaccinated hosts In
e neighbouring farms




positive sites Langenuen area, 2010-2012

S1-April-May 2010: Ufgro (A)
AS-PD-pos. 07.06.11

S1-April-May 2010: Skar (B)
AS-PD pos. 18.08.11

S0-Aug-Oct. 2010: Hestabyneset (A)
RBT: 900’ Not PD vaccinated
PD-pos. 11.03.11

SO- Sept-Oct 2010: Hageberg (A)
AS-PD-pos. 07.06.11

S1- April-May 2011: Landrgypynten (A)
AS-PD-pos. 22.07.11

S0-Aug. 2011: Tobbeholmane (B)
RBT: 800’ Not PD vaccinated
PD-pos. 09.07.12

S0.Aug.-2011: Matlgysa (B)
PD-pos. 15.03.12

S0- Sept.-Oct. 2011: Djupevika (C)
AS-PD-pos. 18.01.12

S0-Aug-Dec. 2011: Engevik (B)
AS-PD-pos. 15.02.12

S0-Sept.-Oct. 2011: Brattavika (A)
RBT 600’ (not PD vaccinated)
+ AS 310’ PD pos. 29.03.12

SO0-Sept.-Oct 2011: Kvernavika (C)
AS-PD-pos. 25.01.12
S0-Sept.-Oct. 2011: Gjengane (C)
AS-PD-p0s.14.06.12

S1-April 2012: Gulholmen (C)
AS-PD-pos. 26.06.12
S1-April-May 2012: Midtflua (C)
AS-PD-pos. 09.07.12
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AS= Atlantic Salmon
( RBT= Rainbow Trout



_‘_tors In the region of Langenuen

Three different companies operates in the region

Unvaccinated Rainbow trout have regularly been introduced to the
region:

* August-October 2010: 900 000

« August 2011; 800 000

» September-October 2011: 600 000

One of the sites contains unvaccinated Rainbow trout and PD
vaccinated Atlantic salmon

Bath treatments against sea lice using tarpaulins and well boat has
been conducted for several of the sites one or two times (stress)

Sharing de-lousing egipment between sites
Transport of people and equipment between sites

Other disease problems - IPN, HSMI, and gill problems makes it 9 MSD
difficult to determine exact mortalities: due to PD Animal Health



Transmission of SPDV through water

S

? ' j Litle Hestey

Vaulen
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Case study lll and IV

Possible impact of type of multivalent vaccine used In
combination with NORVAX Compact PD on the result
of PD vaccination




Accumulated mortality (%)

idy il - S1, 2011 — Impact of multivalent vaccine
ted mortality from PD diagnosis (April, 2012)
34

CPD->X CPD->X CPD->X CPD->X CPD->X
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elopment of mortality since PD diagnosis (April, 2012
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Number of dead fish

study IV - S0, 2011 — Impact of multivalent vaccine
d)pment of mortality since diagnosis of PD in week 02, 2012
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e=CPD->M6(1)
e=nCPD->M6(2)
e=nCPD->M6(3)
e=nCPD->M6(4)
e=nCPD->M6(5)
e=n(CPD->X(1)
e==CPD->Y(1)
e==CPD->X(2)
e==CPD->Y(2)
e=mCPD->X(3)
e==CPD->Y(3)
e==CPD->X(4)
e==CPD->Y(4)
e=mCPD->X(5)
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ulated mortality from PD diagnosis (week 2)
eek 34, 2012
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No of fish Acc CPD> Strain Sea
mort Multivalent transfer
date

Cage
1,2,3,4,5
Cage
6,8,10,12,14

Cage
7,9,11,13

differences between fish in the cages,
multivalent vaccines?

Water temp
at PD vacc

CPD vacc date Multivalent
vacc date

Cage
1,2,3,4,5

Cage
6,8,10,12,14

Cage
7,9,11,13

7,6- CPD~> AkvaGen 19.9.11 08-25/7/11 19°C 11-12/8/11
66 000 9,6 Minova 6
64 000- 11,8- CPD~> AkvaGen 14.10.11 21-26/7/11 15,5-18.4°C  16/8-2/9/11
66 000 20,0 Vaccine X
62 000- 16,5- CPD~> AkvaGen 31.10.12 23/7-27/8/11 15,5-17,5°C  14-15/9/11
64000 21,1 Vaccine Y
Water temp at | Days between Degree days Degree days from Fresh water farm
Minova 6 vacc vacc between vacc PD vacc to sea
transfer

17°C 17-35 540 1125 A
14,3-15,6°C 21-43 307 1125 A

17°C 18-54 217 760 A

MSD
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Accumulated mortality (%)
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y V (S1-2011) - Accumulated mortality from PD

(week 45, 2011) until week 34, 2012
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lative mortality from PD diagnosis until week 34

No of dead fish
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any differences between fish in the two cages?

Acc mort Strain Sea CPD vacc Water Minova 6
transfer date temp at PD vacc date
date vacc
Cage 3 21611 Salmobreed 23.05 11.01.11 16.03.11
Cage 2 7321 Salmobreed 14.04 26.11.10 26.11.10

Water temp Days Degree days Degree days from PD Fresh water farm
at Minova 6 between hetween vacc vacc to sea transfer
vacc vacc

MSD
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pact of stress on the risk of having PD

Requirement to initiate sea
louse treatment at low
numbers of sea lice/fish

Sea lice treatment in periods
with high risk for PD
outbreaks?

25
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» 98 positive PD diagnoses by the end of August 2012

Increase in number compared to last year
15 diagnoses outside the former PD zone (north of Hustadvika)
7 diagnoses among unvaccinated Rainbow trout

» Generally low mortality observed among vaccinated fish

» Several factors influences the performance of PD
vaccinated fish

Presence of non vaccinated fish within the same farm and in
neighbouring farms

Multivalent vaccine used

Fish density, temperature at vaccination, day degrees and stress (e.g.
de-lousing)

MSD
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