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Introduction

What are the European PRRS Research Awards about?

The Boehringer Ingelheim European PRRS Research Awards are intended to help
develop projects aimed at improving our knowledge of PRRS and that may have a
practical application for controlling PRRS. Boehringer Ingelheim honors three research
proposals with a total funding of 75,000 € (25,000 eruos each).

The independent European PRRS Research Award review board is chaired by Enric
Mateu (Universidad Autonoma de Barcelona) with members from across swine practice
and academia: Julia Stadler (LMU Munich), Nicolai Rosager Weber (Danish Agriculture
& Food Council), Giovanbattista Danilo Guadagnini (PigVet), Michele Drigo (University
of Padova) and Torsten Pabst (Vetpraxis Dr. Pabst). Each year the 3 most promising
proposals, addressing burning PRRS related topics, get funded.

Why are they important?

In order to achieve better control of the disease, it is essential to improve our under-
standing of different aspects of the disease, from its epidemiology to its immunology,
through the management of infected herds or monitoring methods. This knowledge has
elements of basic science but, at the same time, it has to be very applied so that it can
help solve practical problems that farms face. The spirit of these awards is to promote
this combination of quality research with practical application, which results in relevant
projects and impact for the sector. It's a win-win for all.

How to apply?

It is very easy. Every year the call is open before the summer. People interested to
apply only need to download the format from www.prrs.com and follow the submission
instructions available at the website. The proposal must contain a project description, a
brief description of the originality and innovation and the practical value of the proposal.
A budget and a CV of the applicant are also requested.

@ Episode: 4

PRRS research:
Panel picks latest
PRRS award winners

—Prof. Enric Mateu

MEET THE EXPERT

26 min.

"We would like to have more proposals from the field"

Professor Enric Mateu (UAB/CRESA, Barcelona, Spain) chairs the
five-person independent expert panel that judges applications for
the annual European PRRS research awards sponsored by
Boehringer Ingelheim. Here he outlines the three winning propo-
sals in the latest round, each receiving a 25,000 € award — and
invites more veterinary practitioners to consider applying.

Listen now:
Listen on Listen on .
2lie Google Podcasts Apple Podcasts LISTEN ON @ Spotify

warch on (B YouTube
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Detailed information:

Provide the following information for each project

proposal (12 point type, double spaced, and a maximum

of eight pages).

Outline for Proposals:

1.

Complete and send the information to paulina.hoer-
stermann@boehringer-ingelheim.com. Please send

also a 1-page Curriculum Vitae.

. Project Description:

— Current status of problem. Describe the signifi-
cance of the problem, and summarize the current
knowledge and status of the problem.

— Related research or experience of the inves-
tigators. Describe contributions or experience
related to the proposal’s topic.

— Project objectives. List multiple objectives
separately. State the research question to be
answered in each objective.

— Procedures to achieve the objectives. Include
details of Experimental Design and Methods.
Describe how the assays, procedures, and
statistical tests will be done. For example, by
following published procedures that are cited,
or unpublished procedures that are detailed in
the proposal, or by submitting samples to an
established service laboratory. Briefly explain
key limitations or what might go wrong, and any
alternative plan to overcome the problem.

. Originality and innovation. Briefly explain what is

novel about the proposal.

. Schedule/timeline for proposed research.

. Value and practical benefits of the proposed

research to the swine industry.

. Budget for Project:

— Explain the budget for proposal in regards of:
Personnel, Expendables, Indirect costs,
Travel, Equipment and Other.

— If the proposal cost exceeds 25,000 €, describe
the funding available to support the total cost.

. Letter of recommendation (Optional). Up to two

letters of recommendation regarding the objective
and importance will be accepted.
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Further support needed?

To encourage Veterinarians in the field to preapare impactful proposals we
offer the expertise of former Review Board member and successful applicant
Prof. Tomasz Stadejek. Please contact him with your ideas and he can assist
you to prepare your submission to the European PRRS Research Award.

Tomasz Stadejek graduated from the Faculty of Veterinary Medicine at the University
of Life Sciences in Lublin, Poland in 1990. From 1991 to 2011 he worked at the Depart-
ment of Swine Diseases of the National Veterinary Research Institute in Pulawy, Poland.
He obtained PhD degree in 1996 and DSc in 2002. He worked as a guest researcher
at the National Animal Disease Centre and National Veterinary Services Laboratories

in Ames, lowa, USA, National Veterinary Institute in Uppsala, Sweden and the National
Veterinary Institute, Lindholm, Denmark.

In 2007 he was appointed by the World Organization for Animal Health (OIE) as an
expert for PRRS, and in 2007-2011 he was the head of the OIE Reference Laboratory
for PRRS. He is a member of Arterivirus Study Group of the International Committee on
Taxonomy of Viruses (ICTV).

In 2008 he obtained the diploma of the European College of Porcine Health Manage-
ment (ECPHM) and from 2011 to 2013 he was a board member and the secretary of
the college.

Since 2012 he is full professor at the Faculty of Veterinary Medicine at the Warsaw
University of Life Sciences. His current research is focused on diagnostic and epidemi-
ology of PRRSV, 1AV, PCV2, PCV3 and emerging porcine parvoviruses.

Contact information:

2 tomasz_stadejek@sggw.edu.pl

— Tomasz Stadejek
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Index of PRRS Award reci

© 2022

© 2021

pients

© 2020

Development of an ADKAR® change management model
to wean piglets free of PRRS wild type virus; understanding
the farmers objections towards a PRRS free future

Merel Postma. Ghent University, Belgium
Diedrich Hendrickx. Dierenartsencombinatie
ZuidOost Holding BV, the Netherlands

PRRSV detection by gqPCR in blood samples collected in
positive stable herds following mass vaccination of sows
with a MLV vaccine: A descriptive study

Arnaud Lebret. Porc.Spective, France

Gene expression profiling of peripheral blood mononuclear
cells and CD8+ T cells from gilts after PRRSV infection.

Emil Lagumdzic. University of Veterinary Medicine
Vienna, Austria

© 2019

Tongue fluids- an alternative, practical sample material
to monitor PRRSV-1?

Sophie Dirlinger. Vetmeduni Vienna, Austria

PRRSV-1 recombination in swine herds: an emerging
risk or a hype?

Erhard Van der Vries. GD Animal Health, the Netherlands

First field evaluation of an innovative tool for systematic
PRRSv control -including a modified Holtkamp system-
on farms under western European circumstances

Karien Koenders. Lintjeshof veterinary practice, the Netherlands
Eric van Esch. Merefelt Livestock Diagnostics the Netherlands

Managing the PRRS positive sow herd - breeding stock
introduction and biosecurity

Hanne Bak. SEGES, Denmark
Gitte Drejer. Danvet, Denmark

© 2018

Impact of weaning procedures on PRRSV in the
nursery section

Pia R. Heiselberg. HyoVet, Denmark

Biosecurity and management impact on PRRS Status
and economical profit: Statistical process control after
evaluation and improvement

Guillermo Ramis. Universidad de Murcia, Spain

© 2017

Role of cytotoxic T lymphocytes in gilts after ML vaccination
in protection against vertical transmission of PRRSV

Yanli Li. Universitat Autbnoma de Barcelona, Spain

Impact of repeated vaccinations with MLV PRRSV vaccines
on the adaptive immune response

Lars Erik Larsen. University of Copenhagen, Denmark

Molecular traceability of PRRSV: an epidemiological tool
for improving biosecurity

Gerard Eduard Martin Valls. Universitat Autonoma

de Barcelona, Spain

Active surveillance of porcine productive and respiratory
syndrome virus in breeding herds, nurseries and finishers
from carcasses

Jordi Baliellas. Grup de Sanejament Porci, Spain

OPTIVAC: Optimization of Porcine Reproductive and
Respiratory Syndrome Virus (PRRSV) vaccination
to enhance control of the virus in the field

Valérie Normand. Porc.Spective, France

Interference of swine influenza virus infection with PRRS
MLV vaccination in piglets

Olivier Bourry. Anses, France

Identification of epitopes responsible for the induction
of broadly neutralizing antibodies

Cinta Prieto. Universidad Complutense de Madrid, Spain

Is ORF5 nucleotide sequence analysis sufficient for tracing
PRRSV-1 strains?

Jos Dortmans. GD Animal Health, the Netherlands

Assessment of the vertical transmission of PRRSV1 in
unstable farm: effect of parity and neutralizing antibody titers

Jordi Soto Vigueras. Universitat Autonoma de Barcelona, Spain
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Index of PRRS Award recipients

© 2016 © 2015 © 2014

Field study to assess vertical transmission of type 1 strains Alternative Sampling Methods in newborn Piglets Investigation of the duration of viremia and protection

of PRRS virus using pre-weaning oral fluid samples for PRRS Diagnosis after simultaneously vaccination with PRRS MLV against
Arnaud Lebret. Porc.Spective, France Gerard Eduard Martin Valls. Universitat Autonoma both PRRSV type 1 and type 2

de Barcelona, Spain Charlotte Sonne Kristensen. The Royal Veterinary

Genetic programming of porcine memory B cells to enable and Agricultural University, Denmark

the isolation of PRRSV-neutralizing monoclonal antibodies PRRSsos Project
Simon Graham. The Pirbright Institute, UK Carlos Pineiro Noguera. PigCHAMP, Spain Interference of Maternally Derived Antibodies with PRRS

vaccine in piglets

Porcine Reproductive and Respiratory Syndrome virus Interference of Maternally Derived Antibodies with Nicolas Rose. Anses, France

(PRRSVv): A Cross-Sectional Study on ELISA Seronegative, PRRS vaccine in piglets: impact on viral parameters

Multivaccinated Sows and transmission Determination of the frequency of animals with broadly
Ann Brigitte Cay. Department of Infectious diseases Olivier Bourry. Anses, France cross-reactive neutralizing antibodies in the sow population
in animals, Belgium Cinta Prieto. Universidad Complutense de Madrid, Spain
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Award-winning
projects:

© Development of an ADKAR® change management model
to wean piglets free of PRRS wild type virus; understanding
the farmers objections towards a PRRS free future

Merel Postma. Ghent University, Belgium
Diedrich Hendrickx. Dierenartsencombinatie ZuidOost
Holding BV, the Netherlands

© PRRSV detection by qPCR in blood samples collected
in positive stable herds following mass vaccination
of sows with a MLV vaccine: A descriptive study

Arnaud Lebret. Porc.Spective, France

© Gene expression profiling of peripheral blood mononuclear
cells and CD8+ T cells from gilts after PRRSV infection.

Emil Lagumdzic. University of Veterinary Medicine Vienna, Austria

EuropeanPRRS
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Merel Postma.
Ghent University, Belgium

Diedrich Hendrickx.
Dierenartsencombinatie ZuidOost
Holding BV, the Netherlands

Development of an ADKAR® change management model to wean piglets
free of PRRS wild type virus; understanding the farmers objections towards

a PRRS free future

Current problem

PRRS control was proven to be highly relevant for sustainable
pig production. The success of any control program is highly
dependent on willingness of farm workers to implement the
program. Farm personal is not always motivated to follow a
control plan that might initially result in additional workload.

Study objective

To be able to use Hiatt's ADKAR®-model of change for farm
based consultancy on PRRS in a way that the veterinary practi-
tioner can use the model to objectively determine what are the
constraints in a farm to improve the PRRS-status.

Summary

The study is currently conducted. Results will be published in
scientific literature, on PRRS.com and upcoming events.

Practical benefit

The higher the number of farmers that implement a well
thought over and tailor made sustainable PRRS WTV control
plan in their farms, the sooner the Netherlands will be close to
PRRS wild type free husbandry.

Should we be able to facilitate this goal for individual farms by
means of a practical and motivating system the more suc-
cessful we will be. If the consulting veterinarian, who in the
Netherlands is the first contact for animal diseases and above
all is the veterinary responsible person in all certifying pro-
grams, is not capable of convincing the farmer and employees,
then who is?

Further reading

2 The ADKAR® change management model.

™~ Boehringer
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Arnaud Lebret.
Porc.Spective, France

PRRSV detection by qPCR in blood samples collected in positive stable herds
following mass vaccination of sows with a MLV vaccine: A descriptive study

Current problem

Detecting PRRSv in due to wean piglets after sow mass vacci-
nation raises questions whether the detected virus is a vaccine
or a wild type virus. Few reports are available in peer-reviewed
journals regarding the frequency of detection of vaccine virus
in vaccinated sow herds with a MLV even if, practically, it is a
recurrent concern for practitioner.

Study objective

The objective of this project is to evaluate the frequency of
detection of vaccine strains in due-to-wean piglets after sow
mass vaccination with two different vaccines. Porcilis® PRRS
and UNISTRAIN® PRRS have been chosen for this trial due to
the fact that the same trial design has previously been studied
with ReproCyc® PRRS EU (Lebret et al. 2022, publication in
progress). This study will help practitioners to precise their diag-
nostics strategy depending on the use of each vaccine and will
complete previous study published for ReproCyc® PRRS EU.

Summary

The study is currently conducted. Results will be published in
scientific literature, on PRRS.com and upcoming events.

Practical benefit

This study will help practitioners to precise their diagnostics
strategy depending on the use of each vaccine and will com-
plete previous study published for ReproCyc® PRRS EU.

Further reading

In a previous study Lebret et al., 2021 analyzed blood and
processing fluid samples from piglets in a PRRS sable 100

sow farm. Four consecutive batches were tested, born after a
booster sow mass MLV vaccination with ReproCyc®. No PRRSV
by gPCR could be detected in piglets from vaccinated sows.

2 PRRSV detection by gPCR in processing fluids and serum samples
collected in a positive stable breeding herd following mass vaccination
of sows with a modified live vaccine.

2 PRRSV Detection by gPCR on Serum Samples Collected in Due-to-
Wean Piglets in Five Positive Stable Breeding Herds Following a Sow
Mass Vaccination with a Modified Live Vaccine: A Descriptive Study.

™~ Boehringer
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Emil Lagumdzic.
University of Veterinary Medicine Vienna,
Austria

Gene expression profiling of peripheral blood mononuclear cells and CD8+

T cells from gilts after PRRSV infection.

Current problem

In the past, the focus of PRRSV research has relied on the
quantification of viral load using PCR and an immunological
assessment via ELISpot assay, flow cytometry, immunohis-
tochemistry and ELISA. Few researches have addressed the
question of transcriptional profiling following PRRSV infection.
The characteristics of gene expression changes in peripheral
blood mononuclear cells as well as CD8+ T cells upon PRRSV
infection over the course of time have not been investigated
in-depth, even though virus elimination is mainly facilitated
through cytotoxic T lymphocytes (CTLs). However, the role of
CTLs in PRRSYV infection is still poorly understood.

Study objective

Define differentially expressed genes in mononuclear cells of
healthy and PRRSV-infected gilts at different time points after
infection. Define differentially expressed genes in CD8+ T cells

of healthy and PRRSV-infected gilts at different time points after

infection and investigate time series clustering, GO Term and
Pathway analysis.

Summary

The study is currently conducted. Results will be published in
scientific literature, on PRRS.com and upcoming events.

Practical benefit

Several scientists have highlighted the necessity of new
approaches in experimental analysis of the cytotoxic T lympho-
cytes in PRRSV-infected swine. An innovative solution to this
problem is transcriptional profiling, which has the capacity to
describe the underlying mechanisms of the immune response
of cytotoxic T lymphocytes to PRRSV infection. Better under-
standing the role of immune responses can enable a targeted
development of new vaccines.

Further reading

2 Porcine reproductive and respiratory syndrome (PRRS):
an immune dysregulatory pandemic.
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Award-winning
projects:

© Tongue fluids- an alternative, practical sample material
to monitor PRRSV-1?

Sophie Diirlinger. Vetmeduni Vienna, Austria

© First field evaluation of an innovative tool for systematic
PRRSv control —including a modified Holtkamp system-
on farms under western European circumstances

Karien Koenders. Lintjeshof veterinary practice, the Netherlands
Eric van Esch. Merefelt Livestock Diagnostics the Netherlands

EuropeanPRRS

© Managing the PRRS positive sow herd - breeding stock RESEARCH

introduction and biosecurity

Hanne Bak. SEGES, Denmark
Gitte Drejer. Danvet, Denmark

™~ Boehringer
ll 10

Ingelheim



Global PRRS

Solutions \..y"'“

Sophie Durlinger.
Vetmeduni Vienna, Austria

Tongue fluids- an alternative, practical sample material to monitor PRRSV-1?

Current problem

Currently, processing fluids are often used for PRRSV mon-
itoring of a sow herd, since they are a practical, time- and
cost- efficient aggregated sample material. However, the
prohibition of routine tail docking in the European Union is one
reason why we are still looking for new, innovative but also
time- and cost-efficient PRRSV monitoring methods. Apart
from that, surgical castration without anaesthesia is already
banned in many European countries. Some countries are
mainly using alternatives such as boar fattening or immuno-
castration instead of the surgical castration of male piglets.

As a result, testicles of male piglets can no longer be used as
material for PRRSV monitoring in some European countries.
For this reason, the present study investigated whether tongue
fluids are a suitable sample material for detection of PRRSV-1
by means of RT-gPCR.

Study objective
Objectives of the present project were:

1. To evaluate under experimental conditions whether foetal
tongue fluids are a suitable sample material for detection of
PRRSV-1 by means of RT-gPCR.

2. To find out whether tongue fluids of stillborn piglets represent
a suitable sample material in the field to monitor PRRSV-1
positive breeding farms after an acute PRRSV-1 outbreak.

Study

1. Study under experimental conditions:

Experimentally infected (PRRSV-1 AUT15-33) pregnant gilts
(day 85 of gestation) were euthanized between gestation day
104 and 110 and a detailed necropsy and sampling of the gilts
and foetuses was performed. Foetal thymus and foetal serum
were examined for PRRSV-specific genome fragments using
RT-gPCR (Table 1). Furthermore, processing fluids pooled per
litter, fluids from individual tongues (n=88) of each foetus from
five infected gilts and fluids from tongue pieces pooled by litter
(n=26) were examined by RT-gPCR (Table 1).

2. Field study:

Two farms were monitored over several farrowing groups
following an acute PRRS outbreak. Litter-wise pooled tongue
tissue samples from stillborn piglets and piglets that died in the
first days of life were collected. Additionally, processing fluids
were gathered from all piglets and pooled per litter. Further-
more, serum samples from two piglets per litter at three weeks
of life were examined in pools of four to six piglets, and oral
fluid samples from piglets after weaning (5th week of life) were
examined for PRRSV using RT-gPCR.

™~ Boehringer
I"ll Ingelheim
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Sophie Dirlinger.
Vetmeduni Vienna, Austria

Tongue fluids- an alternative, practical sample material to monitor PRRSV-1?

Results
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Table 1. Foetal preservation status (VIA= viable; MEC= meconium stained; DEC= decomposed; AUT= autolysed) and viral load in serum, thymus and
tongue fluids of individual foetuses of five infected gilts (1-5) as well as viral load in litter-wise pooled tongue fluids and processing fluids of the same

litters. Viral load is displayed in genome equivalents per mL or g.

Conclusion
1. Under experimental conditions:
Positive correlation of viral loads in:

e Foetal serum and tongue fluids at the individual animal level.
e Foetal thymus and tongue fluids at the individual animal level.

2. Field study:

Tongue fluids pooled by litter which were examined by
RT-gPCR delivered positive results in the field study.

Compared to other sample material, tongue fluids seem to be a
suitable sample material for PRRSV- monitoring in the field.

Positive correlation of viral loads in litter-pooled process-
ing fluids and likewise litter-pooled tongue fluids.

Further reading

2 Porcine Reproductive and Respiratory Syndrome Surveillance in
breeding Herds and Nurseries Using Tongue Tips from Dead Animals.

™~ Boehringer
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Karien Koenders.
Lintjeshof veterinary practice,
the Netherlands

Eric van Esch.
Merefelt Livestock Diagnostics
the Netherlands

First field evaluation of an innovative tool for systematic PRRSv control
—including a modified Holtkamp system- on farms under western

European circumstances

Current problem

PRRSv is endemic in the Netherlands. The Western European
swine industry has specific challenges for implementing a sys-
tematic approach, such as: the farm set-up, swine density and
farm ownership structure.

Study objective

The objective of this study is to determine by a field evaluation
if a proposed set of tools leads to a farm specific intervention
plan directed towards PRRS control. The tool set is a combina-
tion of the following elements:

1. Monitoring and classification by a modified Holtkamp system.
2. Biosecurity check.

3. Decision making tool.

Study design

10 farms in the Netherlands (in total 20.000 sows) participated
in the study. A combination of 3 tools was used: monitoring
and classification by a modification of the original and updated
Holtkamp system (1,2) to better fit the European circumstanc-
es, a biosecurity check (BioCheck UGent) and a decision
making tool. The monitoring system is a diagnostic screening
method to classify the farms’ PRRS status as either unstable
(red), stable with presence of PRRSYv field strain in nursery pigs
(orange) or stable without any PRRSv fieldstrain (green).

Results

The monitoring system showed that six out of ten farms clas-
sified as red at some point during the trial. None of the farms
showed a consistent green status. The biosecurity checks
showed that the weakest element of external biosecurity

was the location of the farms because 80 % of the farms are
located in swine dense areas. The weakest elements of in-
ternal biosecurity were: movement of piglets between litters,
hygiene in piglet handling procedures, sick piglet handling, use
of separate materials between age groups and cleaning and
desinfecting of materials and boots. The most advised farm
specific management interventions can be categorised as:
prevention of contact between age groups, hygiene and piglet
management in the farrowing unit and gilt introduction. Conclu-
sion: On all farms the combination of the 3 tools lead to a farm
specific plan. Subsequently a part of the advice in the plans
was actually implemented, in varying degrees between partic-
ipating farms. Restrictions for not implementing were mainly
due to: challenges with staff, time and internal farm design.

Practical benefit

The field evaluation of a novel PRRS control tool can highly benefit
the Western European swine industry, because this practical
instrument can be the driver to start PRRSV control on farms.

Further reading
e Koenders et al., ESPHM 2023

™~ Boehringer
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Managing the PRRS positive sow herd -

introduction and biosecurity

Study objective

The main objective with the present study is to establish
whether it is possible to maintain a stable condition in an
endemically infected sow herd with PRRS virus without mass
vaccination of the sows with PRRS MLV vaccine. A stable con-
dition is defined as a herd with no transmission of PRRS virus
in the farrowing unit (no PRRS virus positive newborn piglets).
The main hypothesis, H1, is that it is possible to maintain a
stable sow herd with an endemic infection with PRRS without
the use of any PRRS MLV vaccine in the sow herd. The sec-
ondary hypothesis, H2, is, based on experience from the field,
that a stable sow herd can only be maintained by using off-site
quarantine with 2 administrations of PRRS MLV vaccine for
introduction of breeding stock and sectionized farrowing units.

Summary

Longitudinal sampling of processing fluid (PF) and oral fluid (OF)
for PRRS PCR analysis was performed in herds that did or did
not follow the general Danvet recommendations for an off-site
quarantine and PRRS vaccination of new breeding stock. In

the study, we used longitudinal monitoring with PCR analysis

of Processing fluids (PF) from litters born from 1st litter sows or
older sows (> 6th litter), because those were most likely to have
reduced antibody levels, get infected with PRRS virus and trans-
mit the virus to their offspring. Monitoring was done during 13
weeks in the winter season in herds not using mass vaccination

with PRRS MLV vaccine. When the sampled batches of pigs were

weaned, OF was collected in the nursery 1-3 days after weaning,
with piglets from different parities mixed in the same pens.

breeding stock

Information about biosecurity measures was collected with a
questionnaire (22 questions).

All samples were analysed on the herd level for PRRS viral
genome by PCR analysis, with pooling of PF from not more
than 20 litters per analysis. OF was analyzed separately

for each weekly batch. The samples were analyzed with a
commercially available PCR test from an accredited, Danish
laboratory in cooperation with Professor Lars E. Larsen, Danish
Technical University, Copenhagen, DK.

Results

Four herds were included in the study, 2 herds using an off-site
quarantine (group 1) and 2 herds without a regular quarantine
facilities (group 2) (table 1).

PRRS virus was not detected in any of the samples collected
for 13 weeks in the study herds, neither the herds with an off-
site quarantine with PRRS-vaccination of new breeding stock
or herds not using a regular quarantine. With the intensive
sampling protocol used, we think that we beyond reasonable
doubt showed that there was no circulation of PRRS virus in
the farrowing units in these 4 herds.
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Danvet, Denmark

Managing the PRRS positive sow herd - breeding stock

introduction and biosecurity

Table 1. Production in 4 PRRS type 1 positive herds

Herd No. 1 2 3 4
Study group 1 1 2 2
# sows 2860 1400 975 970
Avg. # liveborns/litter 19,5 18,1 17,2 18,5
Avg. # dead borns /litter 1,7 21 1,7 1,7
Avg. # weaned pigs /litter 16,5 15,9 14,6 16,4
% dead before weaning 14,5 13 14,2 8
Time since PRRS MLV

Mass vaccination 2 years 5 years 3years 8 months

Studu group 1:
Gilt introduction off-site quarantine with 2 x PRRS MLV vacc.
Study group 2:
Gilt introduction not separated from sow unit, no PRRS vacc.

Number of herds per category

O N & X L E® L PN NN e
S F & & & & &8 o\(\b&@&(@ L O e@ ¢

Figure 1. Adherence to biosecurity recommendations.
Green: Complete adherence; Yellow: Partly adherence;
Red: Procedures not according to vet. biosecurity advice

Discussion and Conclusion

This study shows that it is possible to maintain a stable PRRS
type 1 positive sow herd that weans virus negative pigs without
the use of mass vaccination in the sow herd. Also, introduction
of breeding stock via a quarantine facility with vaccination with
PRRS MLV vaccine was not necessary to maintain a stable
sow herd, because 2 of the 4 herds did not have a quaran-
tine facility. Among the recorded management procedures,
the following were applied in all 4 stable sow herds and can
be recommended for maintenance of a stable sow herd: No
contact between age groups, no weaned pigs in the farrowing
unit, using a recommended strategy for nursing sows (2-step
strategy) and daily cleaning behind the sow. The results ob-
tained in this study might be biased by the fact that all study
herds had been endemically infected with PRRS type 1 for
several years. Therefore, herds infected more recently might
still have to adhere to the Danvet protocol and possibly use a
vaccination protocol to control the infection.

Practical benefit

The use of mass vaccination as a strategy to control PRRS in
endemically infected sow herds has been studied repeatedly,
but to our knowledge, no studies included a control group to
test whether a non-vaccination strategy might be just as ben-
eficial. In Denmark, most of the mass vaccinations with PRRS
MLV vaccines in Denmark are done off-label due to the coun-
try-specific vaccine registrations, which entails problems with
authorities and insurance companies. These would be avoided
with an alternative protocol for herd stability.
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2020 European PRRS
Research Awards:

Project leaders present
their winning proposals

"It is feasible to do it in a year, but we are going to be busy!"

In 2020, Boehringer Ingelheim has sponsored its latest annual European
PRRS Research Awards which offer 25,000 Euros towards the funding of
each of three research projects that are potentially of practical benefit in
controlling PRRS. Hear the winners of the 2020 Awards describe the
research they propose, given the time limit of completing the work in one
year. A practitioner-led project in Denmark is to examine the impact of
piglet weaning strategies on PRRSv in the nursery. An international team
led from The Netherlands will use whole-genome sequencing to investiga-
te genetic recombination in type-1 PRRS viruses. And, a study in Spain
aims to measure how biosecurity measures against PRRS relate to the
physical performance and profitability of commercial swine farms.
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Erhard Van der Vries.
GD Animal Health, the Netherlands

PRRSV-1 recombination in swine herds: an emerging risk or a hype?

Background

Porcine reproductive and respiratory syndrome (PRRS) causes
a significant economic burden to the swine industry. Recent
evidence indicates that recombination events between different
strains of PRRS virus type 1 (PRRSV-1) may play a role in Euro-
pean PRRSV-1 epidemiology, but existing genotyping methods
fall short to study the incidence, spread and impact of these
chimeric strains in the pig populations.

Aim
To develop a PRRS whole genome sequencing method using

Oxford Nanopore Technology (ONT) and study PRRSV-1 re-
combination and epidemiology in the field.

Materials and methods

Complete PRRSV-1 ONT sequencing

A targeted PRRSV whole genome ONT sequencing methodol-
ogy was developed. This was done in three successive steps.
First, an existing open reading frame (ORF) 5 Sanger sequenc-
ing assay was transferred to the ONT-platform. Second, an
ONT ORF 2-7 assay was developed by designing 3 sets of
primer-pairs (n=31) to amplify the ORF 2-7 genome regions of
all available PRRSV-1 EU sequences covered by tiled ~1,500
base pair fragments. (Figure 1). Third, additional primer-pairs
were added to the ORF2-7 assay for amplification of 9 addition-
al overlapping ~ 1,500 bp fragments covering the ORF 1 region
and to allow complete PRRSV-1 genome sequencing (Figure 2).

Figure 1. Scheme of PRRSV-1 ORF2-7 primer sets
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Sample collection

PRRSV-1 PCR-positive respiratory, serum and lung tissue
samples (n=78) were collected from the GD repository. These
were collected in the Netherlands and Eastern Europe between
2014 and 2016, some (n=12) of which contained a suspect-

ed recombinant PRRSV-1 virus strain. Between 2020-2021,
additional oral fluid samples (n=88) were collected from pigs
housed on farms (n=24) in the Netherlands. On some of these
farms (n=12) a suspected recombinant strain was detected
previously. PRRSV infection status and epidemiology data were
recorded, including farm type, size, vaccination status and pig
movements (data not shown here).

A
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PRRSV-1 recombination in swine herds: an emerging risk or a hype?

Data analyses

A bioinformatics pipeline was built for automated 1) quality
control of the reads, 2) generating a sequence consensus.
Additionally, a customer report was generated, showing
%-identity scores to existing vaccine strains for each ORF.
Phylogenetic and recombination analyses was done using
MrBayes and Dualbrothers recombination detection software
available within the Geneious Prime software package (version
11.0.15). Practical benefit

Results

1. Both ORF-5 and ORF2-7 ONT sequencing methods were
established successfully with a high success rate of achiev-
ing complete consensus sequences from clinical samples
(n=79; median Ct=29) as compared to the traditional Sanger
sequencing method. ORF 5 (ONT 90% versus Sanger 84%).

Figure 2. The PRRSV genome. PRRS virus genome consists of at least 7
open-reading frames encoding for several structural and non-structural
virus proteins.

ORF1A ORF2| |ORF4 ORF5A| | ORF6 |
® AAAA

: ORF1B |ﬂ |ORF3| ORF5 | IORF7|

2. The development of the complete WGS method resulted in
a much lower hit rate and average sequence coverage. This
approach needs further optimization (Figure 3).

3. Unfortunately, no ORF2-7 or complete PRRSV-1 consensus se-
quences could be obtained from virus-positive animals on the
farms with a suspected PRRSV-1 recombinant virus between
2014-2016. Several obstacles were: privacy-regulations to
contact the farms (NL), outbreaks of African Swine Fever (POL)
and SARS-COV-19, low virus loads (Ct values >30).

4. No signs of recombination could be found in the ORF 2-7 con-
sensus sequences obtained from viruses in respiratory samples
(77/88; 85%) collected within the 2020-2021 sampling period.

Figure 3. Coverage plots for ORF2-7 (A) and (B) WGS PRRSV-1 sequencing
methods
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Discussion and conclusion

e ORF-5 and ORF2-7 ONT sequencing was successfully imple-
mented. Additional work needs to be done to reliably obtain
WGS consensus sequences from PRRS-1 positive samples.

¢ No evidence was found for any PRRSV-1 recombination
events within the 2020-2021 period.

* |n depth analyses of recombination events require better anal-
yses tools and more available complete PRRSV-1 sequences.
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HyoVet, Denmark

Impact of weaning procedures on PRRSV in the nursery section

Current problem

During recent years there has been an increasing public
pressure for reducing the use of antibiotic in Danish pig herds,
and many producers therefore thrive to increase the health of
pigs also in the nursery period. A vast number of publications
describes protocols for obtaining stability in the sow herd,
however, there is a lack of data that describe the variations
between different weaning strategies on the downstream circu-
lation of PRRSV in the period from weaning until 30 kg.

Study objective

The overall aim of the project was to compare the circulation
and impact of PRRSV in piglets from weaning to 30 kg in
Danish herds practicing two different weaning strategies.

Summary

The impact of different weaning strategies on the downstream
circulation of PRRSV has not been widely described. In this
study, piglets were sampled in three herds that performed
“mixed at weaning (MIX)” and three herds that performed “all
in/all out at weaning (AIAO)”. Oral fluid samples were collected
from four batches in each herd three times from weaning until
30kg and tested for PRRS virus and antibodies. Herds that
used MIX at weaning had an eightfold increase in risk of de-
tecting PRRSV in oral fluids. The level of PRRSV antibodies in
oral fluid samples decreased in most of the batches that used
AIAO whereas the opposite was the case for the MIX herds. In
addition to oral fluid, tongue samples were collected from dead
pigs and tested for PRRSV.

In 17 of the 23 batches the results of the tongue sample tests
correlated with the results of the oral fluid sample tests.

Production data was also collected but could not clearly be
related to the PRRSV status of the nursery sections albeit there
was a tendency towards a lower mortality in the AIAO herds.

Overall, the results of the study confirmed that the weaning
strategy has an impact on the circulation of PRRSV post
weaning.

Practical benefit

Overall, the results of the study confirmed that the weaning
strategy had a clear impact on the circulation of PRRSV post
weaning. Based on the findings of this project AIAO strategies
should be emphasized when weaning pigs in order to reduce
the amount of virus circulating in the nursery.

Further reading

2 Effect of reducing crossfostering at birth on piglet mortality and
performance during an acute outbreak of porcine reproductive
and respiratory syndrome.

™~ Boehringer
I"ll Ingelheim

20


https://www.prrs.com/effect-reducing-crossfostering-birth-piglet-mortality-and-performance-during-acute-outbreak-porcine
https://www.prrs.com/effect-reducing-crossfostering-birth-piglet-mortality-and-performance-during-acute-outbreak-porcine
https://www.prrs.com/effect-reducing-crossfostering-birth-piglet-mortality-and-performance-during-acute-outbreak-porcine

Global PRRS

Solutions L.y""‘

Guillermo Ramis.
Universidad de Murcia, Spain

Biosecurity and management impact on PRRS Status and economical profit:
Statistical process control after evaluation and improvement

Current problem

Porcine Reproductive and Respiratory Syndrome (PRRS)
remains one of the major health and economic problems of

the pig industry. With ever larger farms and densely populated
areas, biosecurity is a key issue in the prevention and control of
the disease. This becomes especially important when dealing
with a virus with a very high mutation rate, subject to the emer-
gence of highly virulent strains at any time. And vaccination
alone is not enough to prevent the effects of the disease.

Project objectives and practical benefits

The objectives of the project were to evaluate by statistical
methods the evolution of 12 farms in SE Spain after implement-
ing changes in biosecurity (facilities and management) and to
validate their effectiveness in order to be implemented in the
whole company (more than 90,000 sows) and to publish them
for the benefit of the whole scientific community. To this end,
the level of biosecurity and its evolution, the improvement of
the main production parameters and the economic return on
investment were studied.

Study Setup

Biosecurity was assessed using COMBAT (BI, Germany) and
points for improvement were studied. Changes were made
to the facilities, mainly focused on limiting human and vehicle
traffic, carcass and slurry handling, cleaning and disinfection,
Al/AQ, litter management (bagged boxes, fang filing, hygiene
between litters), animal flows, staff training, etc. The invest-
ment and consequent return on investment derived from the
number of animals brought to slaughter after improvements
was calculated using the BECAL software (Bl, Germany). For
the data analysis, statistical process analysis and discriminant
function analysis were used in order to combine all analysed
parameters.

Results

Differences were found in piglets born alive per farrowing (LBW)
on all farms comparing all 3 years, while in piglets weaned per
sow per year there were differences on all farms comparing
2019 and 2020. There was a worsening of parameters such as
weaning weight or pre-weaning mortality, but which are signif-
icantly related to the increase in piglets born. In 2020, 37,816
piglets were produced more than in 2019, which means that
sent to slaughter, there was a return of 10.10:1. After doing the
FDA, on most farms there was a clear difference between 2019
with 2020 and 2021, but not so pronounced when comparing
2020 with 2021. This suggests that the effect of biosecurity
improvements is sustained over time.
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Biosecurity and management impact on PRRS Status and economical profit:
Statistical process control after evaluation and improvement

Discussion and Conclusion

Improvements in biosecurity are one of
the pillars of disease control and preven-
tion, which has an impact on production
data (Dee et al., 2004; Postma et al.,
2015). Recent studies stipulate an average
loss attributable to PRRS of € 255/

sow (Renken et al., 2021), so losses in a
structure such as the one analysed would
be of € 4,033,080 in 2020. However, the
excess pigs sent for slaughter in 2020
compared to 2019 from the farms involved
produced a profit of € 6,072,691, 384 per
sow; much higher than described above.

In conclusion, the biosecurity improve-
ments implemented on the farms studied
have improved most of the production pa-
rameters and consequently the economic
performance. Some parameters worsen
as they are negatively correlated with the
most economically important ones, so
they cannot be analysed in isolation.

Figure 1. Variations in internal, external, manage-
ment location and global risks, taking data from all
farms and comparing before and after the interven-
tion. These were calculated using COMBAT (BI).
Significance is shown in red for independent sample
comparisons and in blue for paired samples.
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Figure 2. Example of SPC approach for farm D

for the parameters piglets born alive per farrowing
(ABP) and piglets weaned per sow per year (PWSY).
Below the dot plot obtained in the calculation of
discriminant functions comparing all the parameters
analysed in the study period.
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Yanli Li.
Universitat Autonoma de Barcelona,
Spain

Role of cytotoxic T lymphocytes in gilts after ML vaccination
in protection against vertical transmission of PRRSV

Current problem

Given the diversity of PRRSV strains, vaccination is considered
to produce only partial protection. The protection is thought
to be mediated in part by neutralizing antibodies (NA), gener-
ally with low titers and only specific for the strain that induces
them. Cell-mediated immunity (CMI) is considered as the
second factor since high frequency of PRRSV-specific IFN-y
secreting cells (IFN-y-SC) has been proved to be related with
protection in piglets. The development of cytotoxic T lym-
phocytes (CTL) is thought to play a crucial role in eliminating
infected cells in most of viral infections. However, up to now,
data about the role of CTL during PRRSV infection and the
induction as a result of vaccination are very limited.

Study objective

To determine the development of cytotoxic T lymphocytes
(CTL) in gilts after MLV vaccination and the relationship of CTL
and neutralizing antibodies levels with the probability of vertical
transmission of PRRSV.

Summary

Porcine reproductive and respiratory syndrome virus (PRRSV)
is one of the major swine pathogens causing reproductive
failure in sows. Although modified-live virus (MLV) vaccines are
available, only partial protection against heterologous strains
is produced, thus vaccinated sows can be infected and cause
transplacental infection. The immune effector mechanisms
involved are largely unknown.

The present study investigated the role of cytotoxic lympho-
cytes, including cytotoxic T cells (CTL), NKT, and NK cells, in
preventing PRRSV1 transplacental infection in vaccinated prim-
iparous sows (two doses vaccinated). Sows from a PRRSVA
unstable farm were bled just before the last month of gestation
(critical period for transplacental infection), then followed to
determine whether sows delivered PRRSV1-infected (n=8) or
healthy (n=10) piglets. After that, we compared functions of
CTL, NKT, and NK cells in two groups of sows. No difference
was found through cell surface staining. But upon in vitro
re-stimulation with the field circulating virus, sows that delivered
PRRSV1-free piglets displayed a higher frequency of virus-spe-
cific CD107a+ IFN-y-producing T cells, which accumulated in
the CD4+ compartment including CD4 single-positive (CD4
SP) and CD4/CD8a double-positive (CD4/CD8a DP) subsets.
The same group of sows also harbored a higher proportion

of CD107a+ TNF-a-producing T cells that predominantly
accumulated in CD4/CD8a double-negative (CD4/CD8a DN)
subset. Consistently, CD4 SP and CD4/CD8a DN T cells from
sows delivering PRRSV1-free piglets had higher virus-specific
proliferative responses. These data strongly suggest that CTL
responses correlate with protection against PRRSV1 transpla-
cental infection, being executed by CD4 T cells or CD4/CD8a
DN T cells.
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Role of cytotoxic T lymphocytes in gilts after ML vaccination
in protection against vertical transmission of PRRSV

Practical benefit

The present research correlates the CTL and NA in gilts with
vertical transmission, which is more related to the field swine
industry, especially when a widely used MLV is combined.
Besides vertical transmission, the present proposal will also
examine the development of CTL among newly introduced
gilts. This can provide a guidance for the future vaccination
protocols and vaccines, for instance, investigation of adjuvants
to promote higher CTL responses, or modification of vacci-
nation schedules to increase levels of CTL in the susceptible
period of vertical transmission, etc.

Further reading

Yanli Li.
Universitat Autbonoma de Barcelona, 7 Cytotoxic T cells Correlate with Protection Against PRRSV1
Spain Transplacental Infection. Frontiers in Immunology.

™~ Boehringer
I" IV Ingelheim


https://www.prrs.com/systemic-cd4-cytotoxic-t-cells-improve-protection-against-prrsv-1-transplacental-infection
https://www.prrs.com/systemic-cd4-cytotoxic-t-cells-improve-protection-against-prrsv-1-transplacental-infection

Global PRRS

Solutions &..‘w

Lars Erik Larsen.
University of Copenhagen, Denmark

Impact of repeated vaccinations with MLV PRRSV vaccines

on the adaptive immune response

Study objective

To investigate the impact of repeated vaccinations on the
adaptive immune responses to homologous and heterologous
strains of PRRSV.

Summary

The results of this study revealed that to achieve the full ad-
vantage of PRRSV sow mass vaccination, i.e., to obtain PRRS
virus-free nursery units, compliance towards the basic rules for
effective PRRSV control is required. No negative side effects of
the MLV PRRS vaccination were seen, probably because the
most vulnerable age groups were exempted from vaccination.
The results provided valuable information to herd veterinarian
and producers on the benefit and limitation on mass-vaccina-
tion against PRRSV.

Practical benefit

Mass vaccination against PRRSV are widely used in pig herds
also in Europe as a central part of the PRRSV control. The study
will contribute to our understanding on the value of this strategy
and provide information on the beneficial and potential detrimen-
tal impact of the procedure and by that support future adjustment
of the vaccination strategies to the benefit of the producers.

Further reading

2 Impacts of Quarterly Sow Mass Vaccination with a Porcine

Reproductive and Respiratory Syndrome Virus Type 1
(PRRSV-1) Modified Live Vaccine in Two Herds.

™~ Boehringer
I"ll Ingelheim

26


https://www.prrs.com/impacts-quarterly-sow-mass-vaccination-porcine-reproductive-and-respiratory-syndrome-virus-type-1
https://www.prrs.com/impacts-quarterly-sow-mass-vaccination-porcine-reproductive-and-respiratory-syndrome-virus-type-1
https://www.prrs.com/impacts-quarterly-sow-mass-vaccination-porcine-reproductive-and-respiratory-syndrome-virus-type-1

Global PRRS

Solutions L.""“

Gerard Eduard Martin Valls.
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Spain

Molecular traceability of PRRSV: an epidemiological tool

for improving biosecurity

Current problem

PRRSV is considered one of the costliest diseases for the pig
industry. A successful control of PRRS requires a multiple
approach including at least a biosecurity plan, a diagnostic and
monitoring scheme, an immunisation protocol and the man-
agement of the pig flow. Biosecurity is key to reduce the risk
of virus introduction in the farm. Usually, the prioritisation of bi-
osecurity measures is mostly based on the general knowledge
about how the disease is transmitted, on common sense and
on the previous experiences of the veterinarian and the farmer.
A precise evaluation of the potential effectiveness of different
biosecurity measures would be an important help to decide
what to do.

Study objective

The aim of the present project is to characterize the flow of
PRRSV in a pyramidal system, using whole genome sequenc-
es obtained by NGS, as a tool to determine the transmission
routes among farms. This data may contribute to assess the
importance of the different routes and, consequently to estab-
lish a scientific method to prioritize biosecurity measures.

Summary

As far as recombination may occur, ORF5 sequencing may
have a limited use for assessment of lateral introductions and
genetic evolution of PRRSV. The objective of this study was to
use whole genome sequencing for assessing PRRSV transmis-
sion between farms from a same company.

The results demonstrated that apparently similar strains may be
recombinant. Also, in the evaluated farms a highly pathogenic
PRRSV1 strain was detected. Whole genome characterization
helped to evaluate differences with other wild type PRRSV1
strains circulating in the same company.

Practical benefit

This study demonstrates that whole genome sequencing is

a powerful tool for evaluating PRRSV1 epidemiology. Also
shows that ORF5 sequencing, although it is useful, has some
limitations that can be overcome by whole genome sequenc-
ing. Finally, the present work helped to evaluate the efforts on
biosecurity of the company that participated in the study, and
to compare the impact of genetically different PRRSV1 strains
during long periods of time.

Further reading

2 Introduction of a PRRSV-1 strain of increased virulence in a pig
production structure in Spain: virus evolution and impact on production.
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Jordi Baliellas.
Grup de Sanejament Porci, Spain

Active surveillance of porcine productive and respiratory syndrome virus
in breeding herds, nurseries and finishers from carcasses

Current problem

One of the main issues regarding surveillance and monitoring
of large pig populations is a) how to detect PRRS in low prev-
alence scenarios and b) how to diagnose and monitor it in a
cost effective and convenient way. New sampling protocols and
specimens are needed, that address these two topics.

Study objective

As castration is no longer allowed in Europe for animal welfare
reasons can a risk based sample such as tongue tip samples
from dead animals replace currently used specimen and detect
PRRS in low prevalence scenarios?

Summary

Over the last years, new techniques based on the aggregated
sampling concept have emerged as an alternative to the use

of serum to monitor PRRSv. For example with the use of oral
fluids and processing fluids we monitor: in a cost-effective way,
more animals more frequently and it is usually non-invasive
and convenient. The use of the fluids from tongue tips of dead
animals in a farm (TTF) is a new possibility to monitor PRRSv at
birth (tongue tips of stillborn piglets), during the suckling phase,
nursery or finishing period (tongue tips of dead animals in each
stage). We collect these tongue tips in aggregated bags, we
store them in frozen conditions and during the thawing process
we obtain a liquid used to carry out a PCR or to sequence the
positive PCR samples. After the first studies we conclude that
TTF has a good PRRSV detection capacity and it is a feasible
technique to put into practice for continuous monitoring.

Study results

* The agreement between tongue exudate and serum was
good. The main discrepancy came from positive samples
in tongue exudate and not in serum (carriers and low
prevalence scenarios).

e | ow cT values of PCR positives samples facilitates
sequencing.

¢ ORF5 sequences obtained from TTF were genetically similar
to sequences obtained from serum.

Practical benefit

e TTF is an easy, cheap and welfare friendly PRRSV monitoring
technique.

e TTF is an alternative to processing fluid in farms where
castration is applied.

e Low cT values in TTF allows to obtain the PRRSv sequence
and to predict if the farm is close to the stability with
continuous monitoring.

Further reading

2 Porcine Reproductive and Respiratory Syndrome Surveillance in
breeding Herds and Nurseries Using Tongue Tips from Dead Animals.
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Olivier Bourry.
Anses, France

Interference of swine influenza virus infection with PRRS MLV

vaccination in piglets

Current problem

Modified-live vaccines (MLVs) against PRRSVs are usually ad-
ministrated to piglets at weaning when swine influenza A virus
(swlAV) infections frequently occur. SwlIAV infection induces a
strong interferon alpha (IFNa) response and IFNa was shown
to abrogate PRRSV2 MLV replication and an inherent immune
response. To the authors knowledge, no information is availa-
ble on potential negative effects of an ongoing swlAV infection
on PRRS MLV vaccine efficacy.

Study objective

Evaluate the impacts of swlAV infection on the replication of a
PRRSV MLV, post-vaccine immune responses and post-chal-
lenge vaccine efficacy at both the systemic and pulmonary levels.

Summary

Piglets were either swlAV inoculated and MLV1 vaccinated 6 h
apart or singly vaccinated or mock inoculated and mock vacci-
nated. Four weeks after vaccination, the piglets were challenged
with a PRRSV1 field strain. The results showed that swlAV
infection delayed MLV1 viremia by six days and post-vaccine
seroconversion by four days. After the PRRSV1 challenge, the
swlAV enhanced the PRRSV1-specific cell-mediated immunity
(CMI) but the PRRSV1 field strain viremia was not better con-
trolled. High IFNa levels that were detected early after swilAV
infection could have been responsible for both the inhibition

of MLV1 replication and CMI enhancement. Thus, whereas
swlAV infection had a negative impact on humoral responses

post-vaccination, it did not interfere with the protective effective-
ness of the PRRSV MLV1 in our experimental conditions.

Practical benefit

Understanding a potential impact of Swine Influenza infections
on PRRS MLV vaccination, will help to maximize the benefit of
vaccination and avoid potential interferences.

Further reading

2 Concomitant Swine Influenza A Virus Infection Alters PRRSV1 MLV
Viremia in Piglets but Does Not Interfere with Vaccine Protection
in Experimental Conditions.
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Jos Dortmans.
GD Animal Health, the Netherlands

Is ORF5 nucleotide sequence analysis sufficient for tracing PRRSV-1 strains?

Current problem

In regional elimination and national eradication efforts PRRSV
genotyping is one of the key tools to assess the performance
of the action and to help improving internal and external bios-
ecurity measures, and to better understand the virus ecology.
PRRSV genotyping is being performed mostly based on ORF5
and/or ORF7 sequence analysis. Based on the sequence of
ORF5 alone the identity of the strain of interest would be misin-
terpreted and wrong conclusions may be drawn in a diagnostic
and epidemiological perspective. When the source of a particu-
lar strain is incorrectly determined as either a new introduction
or recurring internal circulation, this may result in an incorrect
advice regarding biosecurity measures.

PRRSv

~15.500 nucleotiden

~3.200 nt

} ORF 1a | - ORF2-ORF7 —|

S’ﬁms’
|— ORF1b —| PR

606 nt

ORF5=~4% ORF7=~26% ORF2-ORF7=~21%

Picture PRRS genome: ORF 5 only reflects a minor part of the entire PRRS
genome (~4%)

Study objective

Unfortunately, unlike in PRRSV-2, the knowledge about
PRRSV-1 recombination frequency and recombination hot
spots is largely missing. The objective of this study is to investi-
gate PRRSV-1 recombinations based on ORF2-7 sequences.

Summary

Thirty-eight PRRSV-1 sequences of ORF2-ORF7 from the
Netherlands, as well as 84 PRRSV-1 sequences from Europe,
Asia and America, available in GenBank were aligned and ana-
lyzed using the RDP4 program to detect potential recombinant
viruses in the dataset.

Analysis showed 57 sequences with some recombination evi-
dence. Recombination in 30 sequences was detected by most
algorithms incorporated in RDP4 programs. The majority of the
detected recombination events were unique and at random
positions. In some cases the analysis showed that the position
in the phylogenetic tree topologies was OF dependent, sup-
porting genetic recombination in their emergence. Interestingly,
Dutch sequence NL/GD-5-18/2015 clustered with the highly
virulent Austrian strain AUT/15-33/2015 in phylogenetic trees
constructed from complete ORF2, ORF3, ORF4 and ORF5
nucleotide sequences, whereas in the ORF6 and ORF7 trees it
clustered with Lelystad virus.

Our results provide new insights into the role of genetic re-
combination in PRRSV-1 evolution. Furthermore, it will allow
to better assess the value and limitations of ORF5 sequence
analysis in epidemiological investigations.

Further reading
e Dortmans, ESPHM 2019, oral presentation
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Valérie Normand.
Porc.Spective, France

OPTIVAC: Optimization of Porcine Reproductive and Respiratory Syndrome
Virus (PRRSV) vaccination to enhance control of the virus in the field

Current problem

As one of the most costly swine disease PRRS control is
equally as important and challenging. One key aspect of PRRS
control is vaccination. Optimizing these vaccination protocols
can help to control PRRS.

Study objective

The protection elicited at the end of the post-weaning period
may be the key to stop PRRSV circulation and therefore to
achieve an inactive status of the fattening unit. In the field,
vaccination protocol should be scheduled in order to take

into account maternal derived immunity (MDA) impact and to
enable piglet’s protection with low or high level of MDAs at the
time of vaccination. Thus, the aim of the current field study is to
investigate the influence of different piglets PRRS MLV vaccina-
tion protocols on the development of post-vaccination humoral
and cellular immune responses, and then on the vaccine effica-
cy regarding viral circulation and clinical improvement.

Summary

This longitudinal study was the first evaluation, under field
conditions, designed to assess different PRRSV MLV vaccina-
tion protocols on (PRRSV-NAs) interference: Group A (Control),
Group B (Vaccinated at 7 weeks of age), Group C (Vaccinated
at 3 weeks of age), Group D (Vaccinated at 3 and 7 weeks of
age). The aim was to confirm kinetics of PRRSV-NAs decay,
and the vaccine efficacy regarding immune response, viral
circulation and clinical improvement.

Post-vaccination virological & immune responses:

¢ \We observed a higher heterogeneity of the immune response
at 11 weeks in piglets vaccinated at 3 weeks old.

¢ We defined a cluster of pigs with the highest level of immune
parameters on the vaccinated batch at 3 & 7 weeks old.

PRRSYV field strain infection:

¢ \We showed that the infection was earlier and more drastic
in unvaccinated pigs vs. vaccinated pigs.

¢ There was no difference among vaccination program/PRRSV
infection dynamics in vaccinated pigs.
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Cinta Prieto.
Universidad Complutense de Madrid,
Spain

Identification of epitopes responsible for the induction

of broadly neutralizing antibodies

Current problem

To control PRRS, one of the most costly diseases in swine
production, vaccines are commonly used. However, protection
achieved by vaccination, and even by previous exposure to the
virus, is often partial. Although other factors might be involved,
the remarkable PRRSV variability, which leads to a high anti-
genic diversity and limited cross-reactivity between strains, is
very likely responsible for the partial protection against second-
ary infections provided by primary infections and vaccination.
Although the components of the immune response responsible
for protection have not been definitively identified, it has been
demonstrated that neutralizing antibodies (NA) might play a role
in protection, at least against reinfections. Broadly reactive NAs
have been described after infection by other viruses as influen-
za or human immunodeficiency virus (HIV), against which elite
neutralizers develop broadly neutralizing antibodies and are
protected against disease. This observation has allowed devel-
oping the theory that the response against those theoretically
poorly immunogenic epitopes might be the key factors

for protection.

For PRRSV, it is plausible that conserved neutralization
epitopes may exist. However, no attempts have been made to
identify conserved epitopes responsible for cross-neutraliza-
tion, which would be the candidate antigens for the induction
of broadly NA in vaccinated pigs.

Study objective

Identify and characterize conserved linear neutralizing epitopes
in the PRRSV which are involved in development of broadly
reactive NA by means of Pepscan analysis using sera of known
reactivity and viruses which have been previously confronted
to those sera.

To achieve the study objective, a total of 28 sera selected

on the basis of their cross-reactivity and their origin and four
viruses, selected on the basis of their reactivity with the select-
ed sera will be used. Genes coding for GP2, GP3, GP4, GP5
and M of each of the selected viruses will be sequenced and
the sequences used to design peptides which will be used in
a Pepscan assay. The identification of conserved neutralizing
epitopes is very relevant for the development of new vaccine
products that potentiate the response against those particular
epitopes. Besides, the identification of conserved neutralizing
epitopes could allow developing new diagnostic assays, par-
ticularly ELISA assays which might be useful to predict the level
of protection on the pig population or individual pigs.

2 The Ability of Porcine Reproductive and Respiratory Syndrome Virus
Isolates to Induce Broadly Reactive Neutralizing Antibodies Correlates
With In Vivo Protection.
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Jordi Soto Vigueras.
Universitat Autonoma de Barcelona,
Spain

Assessment of the vertical transmission of PRRSV1 in unstable farm:
effect of parity and neutralizing antibody titers

Current problem

PRRS was first described in the United States in 1987
and since then has become the most costly among the
common diseases of pig.

After the introduction of PRRSV1 in a farm the infection
spreads in sows that give birth to viremic piglets. These, will
bring the infection downstream to the nurseries and growing
units. Most farms will become endemic as far as the virus
continues circulating in the breeding herd they will remain
so. During this endemic state vertical transmission occurs
causing the perpetuation of the infection in nurseries. These
farms where the virus circulates in breeders and produce
viremic piglets at weaning are designated as unstable.

It is unclear if circulation of the virus within the sows’ stock
is more frequent in younger or older sows or if the risk of
circulation can be predicted based on the levels of anti-
bodies. This is particularly important in vaccinated farms
where, in principle, vaccination protocols are designed

to provide efficient protection to gilts and to maintain
immunity in sows.

Study objective

Determine if the age of the sow (young sows vs. old sows)
and the level of neutralizing antibodies may be correlated
with the occurrence of vertical transmission of PRRSV1 in
vaccinated farms.
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Arnaud Lebret.
Porc.Spective, France

Field study to assess vertical transmission of type 1 strains of PRRS virus

using pre-weaning oral fluid samples

Current problem

Defining shedding and exposure status for PRRSV is essential
in herd stabilisation protocols and weaning-age pigs is a key
subpopulation. Oral fluid (OF) sampling is a welfare-friendly and
cost saving promising alternative but data comparing against
serum samples are lacking.

Study objective

The first objective of our study was to compare the rate of
detection of PRRSV-1 in individual serum sample, individual
OF sample, litter-based OF sample, collected the day before
weaning. The second objective was to evaluate the interest of
pooling samples.

Summary

The study was performed on a 210-sows, PRRSV-1 exposed,
with confirmed shedding, non-vaccinated against PRRSV, herd.
80 litters were sampled and 26 were viropositive and therefore
included. The rate of detection of PRRSV-1 with RT-grtPCR in
blood samples, iOF and cOF was 67, 23 and 77%, respectively.
The Ct values from RT-grtPCR on collective OF were statistical-
ly lower if the serum of the piglet of the litter was positive. The
lower the Cycle threshold (Ct) value of RT-qrtPCR on collective
OF, the higher the probability that the serum sampled in the
same litter was positive. Ability to detect PRRSV RNA after
pooling was 67% for sera and 58% for cOF.

Conclusions

The rate of detection of PRRSV-1 was about the same in cOF
and blood samples. Virus sequencing, if required, should be
performed on individual serum samples. The smaller the Ct of
a cOF sample from a litter, the greater the likelihood that the
serum sample from a piglet of that litter is positive. A cost-ef-
fective and representative sampling protocol to monitor sow
herds stabilisation of a sow batch could be: to collect both cOF
and one serum sample per litter; to perform firstly RT-qrtPCR
on pooled cOF; in case of negative results to consider the
batch negative; in case of positive results in a unvaccinated
herd or a killed vaccine vaccinated one to consider the batch
positive; in case of positive result in a herd vaccinated with a
modified live vaccine serum samples of litters with positive cOF
should be tested for sequencing (selecting the litters with the
lowest Ct for cOF).

Practical benefit

Current monitoring of herd status using exclusively serum
sampling, takes time, can be stressful for both animals and
personnel and painful for animals (especially young piglets). This
study aims to help practitioners to optimize their sample collec-
tion (number/type/pooling) to investigate breeding herd status.

Further reading

2 Monitoring PRRSV-1 in suckling piglets in an endemic herd using
reverse transcriptase quantitative real time polymerase chain reaction.
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Simon Graham.
The Pirbright Institute, UK

Genetic programming of porcine memory B cells to enable the isolation
of PRRSV-neutralizing monoclonal antibodies

Current problem

Current PRRSV vaccines provide limited protection; only pro-
viding complete protection against closely related strains. The
development of improved PRRSV vaccines would benefit from
an increased understanding of epitopes relevant to protection,
including those recognized by antibodies which possess the
ability to neutralize distantly related strains.

Study objective

In this work, a reverse vaccinology approach was taken; starting
first with pigs known to have a broadly neutralizing antibody re-
sponse and then investigating the responsible B cells/antibodies
through the isolation of PRRSV neutralizing monoclonal anti-
bodies (mAbs). PBMCs were harvested from pigs sequentially
exposed to a modified-live PRRSV-2 vaccine as well as divergent
PRRSV-2 field isolates. Memory B cells were immortalized and a
total of 5 PRRSV-specific B-cell populations were isolated.

Conclusions

All identified PRRSV-specific antibodies were found to be
broadly binding to all PRRSV-2 isolates tested, but not
PRRSV-1 isolates. Antibodies against GP5 protein, commonly
thought to possess a dominant PRRSV neutralizing epitope,
were found to be highly abundant, as four out of five B cells
populations were GP5 specific. One of the GP5-specific mAbs
was shown to be neutralizing but this was only observed
against homologous and not heterologous PRRSV strains.
Further investigation of these antibodies, and others, may lead

to the elucidation of conserved neutralizing epitopes that can
be exploited for improved vaccine design and lays the ground-
work for the study of broadly neutralizing antibodies against
other porcine pathogens.

Practical benefit

This PRRS Award enabled the establishment of a system that
can be used to isolate PRRSV-specific monoclonal antibodies
from immune pigs. In addition to improving our understanding
of the antibody response to PRRSV, these monoclonal anti-
bodies will allow epitopes to be resolved that may ultimately
guide the design of PRRS vaccines to induce cross-protective
immunity.

Further reading
2 [solation of Porcine Reproductive and Respiratory Syndrome

Virus GP5-Specific, Neutralizing Monoclonal Antibodies From
Hyperimmune Sows.
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Porcine Reproductive and Respiratory Syndrome virus (PRRSv):
A Cross-Sectional Study on ELISA Seronegative, Multivaccinated Sows

Current problem

Vaccination against Porcine Reproductive and Respirato-

ry Syndrome virus (PRRSv) is widely used to control clinical
disease, but the effectiveness appears in some cases to be
suboptimal. Field reports have stated the presence of routinely
PRRSv-vaccinated but ELISA seronegative sows: the ELISA
non-responders. The real extent of this phenomenon (preva-
lence—origin—consequences) was not yet investigated.

Study objective

In this study, the prevalence of ELISA non-responders was as-

sessed by measuring PRRSv-specific antibodies in 1400 sows,
originating from 70 PRRSv-vaccinating sow herds, using IDEXX
ELISA (ELISA 1) and CIVTEST E/S ELISA (ELISA 2). Neutralizing

antibodies (NAbs) were quantified in a virus neutralization assay.

Conclusions

Univariable logistic regression was used to identify herd risk
factors for the presence of ELISA non-responders. The global
prevalence of non-responders varied from 3.5% (ELISA 1) to
4.1% (ELISA 2), the herd-level prevalence was 40% and the
within-herd prevalence ranged from 5% to 20% (ELISA 1) and
from 5% to 30% (ELISA 2). The ELISA non-responders had
significantly lower NAbs than the ELISA responders. Herds
using the combination of one modified live vaccine and one
killed vaccine had a significantly reduced risk of having ELISA
non-responders. A first assessment of the prevalence and
possible consequences of ELISA non-responders has been

provided by this study. The clinical importance, origin and un-
derlying immunological mechanisms warrant further research.
Further reading

2 Porcine Reproductive and Respiratory Syndrome virus (PRRSv):
A Cross-Sectional Study on ELISA Seronegative, Multivaccinated Sows.
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Gerard Eduard Martin Valls.
Universitat Autonoma de Barcelona,
Spain

Alternative Sampling Methods in newborn Piglets for PRRS Diagnosis

Study objective

The objective of this study was to test the suitability of umbilical
cord (UC) sampling and ear vein swabbing (EVS) as alternatives
to jugular vein bleeding (JVB) for the assessment of vertical
transmission of porcine reproductive and respiratory syndrome
virus (PRRSV). The conclusions were that UC testing was a
faster and more sensitive alternative to JVB or EV for the detec-
tion of PRRSV in newborn piglets.

Summary

e There was a high detection rate for PRRS virus in newborn
piglets.

e Obtaining umbilical cord specimens was faster than bleeding
newborn piglets.

e Umbilical cords were useful for determining vertical transmis-
sion of PRRS.

e Umbilical cord sampling upholds pig welfare and is a suitable
method for sampling.

Practical benefit

This study demonstrates that collecting UC is a fast and sensi-
tive method for sampling newborns. It can be done by farmers
with short training and could be very useful for monitoring
vertical transmission.

Further reading

2 Testing of umbilical cords by real time PCR is suitable for assessing
vertical transmission of porcine reproductive and respiratory syndrome
virus under field conditions.
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Carlos Pineiro Noguera.
PigCHAMP, Spain

PRRSsos Project

Study objective

The project has three main objectives; all of them are focused
on the understanding of the effect on PRRS control by means
of proper farm staff education and training, measuring at the
same time the impact of the implemented measures.

1. To assess the impact in main key performance indicators of
an adequate farm staff education and training program on
PRRSv control in commercial farms.

2. To monitor PRRS evolution and its relationship with the
implementation of measures control in particular with farm
staff movements to evaluate the level of control of PRRS
which could be reached using awareness and training as
principal tool.

3. To promote and reinforce the role and engagement of farm
staff in biosecurity plans related to PRRS control the re-
search and the application methods based on the potential
repercussions of PRRS control by the farm staff.

Conclusions

® The project proposed and later defined a new way of working
in biosecurity control and farm operations generating data
about farm staff, visitors and vehicles movements, within and
among farms, allowing generating alerts when biosecurity
and operations rules are not respected, real-time monitor-
ing of people and vehicles and deeper analytics including
machine learning algorithms to prevent problems. The system
allows an evolution to data driven culture of working and cus-
tomized training based on errors and risks detected. Also, the
system demonstrated a better production when biosecurity
and operations rules are respected (Black et al, 2020).

¢ The system, named Biorisk, allows moving from guessing to
knowing and monitoring biosecurity and monitoring real time,
with prompt interactions and customized education and training.

Practical benefit

This project is proposing a new approach to PRRS control
complimentary to those already existing in the sector (vaccina-
tion and management practices mainly) since it is focusing on
the role of farm staff and its proper training, as a critical factor
in PRRS control. Another added novelty is the smooth integra-
tion of the Information and Communication Technologies (part
of peoples’ lives in other aspects) as a simple and cheap tool
for PRRS control.

Therefore, it is expected a better understanding of this im-
portant factor as well as a higher engagement of workers in
the control of a disease that in many occasions is out of their
understanding delivering undesired risks and gaps many
times undetected.

This approach, being always important, can be even more in
familiar or farrow to finish farms that don’t have continuous or
good access to structured education and training programs as
is more common in large producers.

Further reading

2 Association between different types of within-farm worker movements
and number of pigs weaned per sow in U.S. Swine farms.
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Interference of Maternally Derived Antibodies with PRRS vaccine in piglets:
impact on viral parameters and transmission

Current problem

Modified live virus (MLV) vaccines are commonly used to
reduce the impact of porcine reproductive and respiratory
syndrome (PRRS) but limited information on potential maternal
interference is available.

Study objective

The first objective of the present project is to investigate the
interference of maternally derived antibodies (MDA) with a
PRRS MLV vaccine in piglets in terms of virological parameters
and viral transmission. The secondary objective is to assess
the effect of MDA on vaccine efficacy in terms of clinical and
growth parameters.

Summary

Here, we evaluated the impact of maternally-derived neutral-
izing antibodies (MDNAS) on vaccine efficacy after PRRS virus
(PRRSV) challenge. Piglets with low (A-) or high (A+) MDNA levels
derived from a commercial pig herd were moved to experimental
facilities to be vaccinated (V+) or not (V-) with a PRRSV-1 MLV
vaccine at 3 weeks of age (woa). Because of unexpectedly low
vaccine detection in A-V+ piglets post-vaccination (pv), all V+
piglets received a second vaccination at 4 woa. Five weeks (W5)
pv, piglets were inoculated with a PRRSV-1 field strain to evaluate
vaccine protection, and were mingled 24 h later with noninoculat-
ed piglets of similar immune status to assess viral transmission.
Vaccine strain was detected at W2 pv in 69% and 6% of A-V+
and A+V+ piglets, and at W5 pv in 50% and 25% of A-V+ and
A+V+ piglets, respectively. At W5 pv, 94% of A-V+ and 44% of

A+V+ piglets seroconverted, with a significant IFNg response
induction in the A-V+ group only. After challenge, compared to
the V- inoculated group, viremia was 100-fold lower at 10 days
post-infection in A-V+ whereas viremia was not significantly
reduced in A+V+ piglets. A lower transmission rate was estimated
for the A-V+ group: 0.15 [0.07-0.29] versus 0.44 [0.18-1.76] and
0.32 [0.14-0.68] for the A+V+ and V- groups, respectively.

Investigations about the low vaccine strain detection after the
first vaccination suggested a relationship between IFNa levels
and vaccine strain detection in A-V+ piglets. We showed that
MDNAs impair vaccine efficacy against PRRSV both in inoculated
and contact piglets, probably by reducing vaccine replication.
IFNa may also interfere with PRRSV vaccination. These new data
could help improving vaccination protocols.

Practical benefit

As previously shown, investigating interference between MDA
and vaccine is not a new question for animal pathogens. But, to
date no investigations have been conducted to explore this po-
tential interference for PRRS MLV and the consequences in terms
of efficacy reduction. Consider MDA interference with PRRS MLV
will allow vaccine producers and swine practitioners to define
updated vaccine protocols able to circumvent MDA interference.

Further reading

2 Maternally-derived neutralizing antibodies reduce vaccine efficacy
against porcine reproductive and respiratory syndrome virus infection.
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Investigation of the duration of viremia and protection after simultaneously
vaccination with PRRS MLV against both PRRSV type 1 and type 2

Study objective

The objective of this study is to clarify a) if simultaneously

vaccinated with PRRS MLV vaccines against type 1 and type
2 results in prolonged duration of PRRSV viremia b) the effect
of protection against both PRRSV types after simultaneously

vaccinated with PRRS MLV vaccines against type 1 and type 2.

Study design

In a laboratory challenge study, in total 66 four-weeks old
PRRS naive pigs were vaccinated with either type 1 (VAC-TT,
Porcilis PRRS), type 2 (VAC-T2, Ingelvac PRRS MLV), simulta-
neously with both vaccines (VAC-T1/T2)or left unvaccinated as
controls. Sixty-two days later the pigs were challenged with

either PRRS 1 subtype 1, PRRS 1 subtype 2 and PRRS type 2.

Pigs were euthanized 2 weeks later.

Results
Results on virologic parameter following vaccination:

* PRRSV MLV vaccine was detected in serum following vacci-

nation for 42 (VAC-T1/T2) and 62 days (VAC-T1 and VAC-T2).

e Overall, the level of virus RNA in serum of VACT1T2 pigs was
not different from the VAC-T2 pigs.

Results on clinical parameter after challenge:

None of the challenges resulted in significant clinical or gross
pathological lesions.

Results on serology following challenge:

After challenge with PRRSV-1, the level of virus in the NON-VAC
group was in general higher than in the vaccinated groups.
Overall, development of viremia was delayed and of shorter
duration in the vaccinated pigs.

PRRSV-1, subtype 1 challenge PCR — serum:

Dage efter challenge
-1 1 3 4 5 9 13/14
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PRRSV-1, subtype 2 challenge PCR - serum:

Dage efter challenge
-1 1 3 4 5 9 13/14
15
20
25

B 40 — _——\.
i35
5 y N
" 7 N
Z 7 AN
50
—— VAC-T2 = VAC-T1 VAC-TIT2 ~ —— KON = Taorskelzaerdi

™~ Boehringer
I"ll Ingelheim

45



Global PRRS

Solutions &.""

Investigation of the duration of viremia and protection after simultaneously
vaccination with PRRS MLV against both PRRSV type 1 and type 2

PRRSV-2, challenge PCR — serum:

Dage efter challenge
-1 1 3 4 5 9 13/14

—— VAC-T2 —— VAC-T1 ~— VAC-T1T2 —— KON —— Teerskelzeerdi

PRRSV-2 vaccinated pigs were almost completely protected from
viremia following challenge with the homologous PRRSV-2 strain.

Charlotte Sonne Kristensen. Conclusion
The Royal Veterinary and Agricultural

University, Denmark None of the animals experienced any adverse effect follow-

ing single or simultaneous vaccination with two PRRSV MLV
vaccines and the viral load and duration of viremia were com-
parable between the two groups. Furthermore, no differences
in responses of single and dual vaccinated animals were seen
after homologous and heterologous challenge.
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Nicolas Rose.

Anses, France

Interference of Maternally Derived Antibodies with PRRS vaccine in piglets

Current problem

Regarding PRRS vaccines, previous studies had shown that
modified live vaccine (MLV) can induce neutralizing antibodies
(NA) in gilts . It was also demonstrated, that these NA can be
transferred to piglets by the colostrum and can delay PRRS
infection in these piglets. Even if there is no data to date for
PRRS infection, we cannot exclude that immune cells trans-
ferred through the colostrum could also interfere with PRRS
infection in the piglets.

Study objective

To investigate the potential interference of Maternally Derived
Antibodies (MDA) with a PRRS modified live vaccination in
piglets, in terms of humoral and cellular immune response.

Study design

The piglets came from a vaccinated breeding herd. Thirty piglets
with a low (A) or high level (A+) of PRRSVneutralizing MDAs were
vaccinated (V4) with a modified live vaccine at 3 weeks of age.
Blood samples were collected before vaccination and then at 2,
4, 8 and 14 weeks post-vaccination (WPV). The samples were
analysed to detect the vaccine viraemia (RT-PCR) and quantify
the post-vaccination humoral (ELISA and virus neutralisation test)
and cellular (ELISPOT IFNg) immune responses.

Results

PRRSV vaccine strain was detected in 60%, 64%, 36% and
0% of A V+ piglets 2, 4, 8 and 14 WPV respectively. No virus
was detected in A+V+ piglets during the first four WPV but 32%
and 6% of A+V+ piglets were PCR-positive at 8 and 14 WPV.
Eighty-five percent of A-V+ piglets and 0% of A+V+ piglets
seroconverted (ELISA) between 2 and 4 WPV. Neutralising
antibodies appeared 4 WPV in the A-V+ piglets and 14 WPV in
the A+V+ piglets. The number of PRRSV-specific IFNgsecreting
cells was significantly higher in A V+ piglets at 2 and 4 WPV
than in A+V+ piglets.

Conclusion

These results show that MDAs can affect both post-vaccina-
tion humoral and cellular immune responses in piglets. Further
studies are required to assess the impact of MDAs on vaccine
efficacy following a PRRSV challenge and its ability to reduce
viral transmission.

Practical benefit
This study will help to answer questions around timing
of vaccination in piglets.

Further reading

2 Maternally-derived antibodies (MDAS) impair piglets' humoral and
cellular immune responses to vaccination against porcine reproductive
and respiratory syndrome (PRRS).
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Spain

Determination of the frequency of animals with broadly cross-reactive
neutralizing antibodies in the sow population

Current problem

Although the components of the immune response responsible
for protection have not been definitively identified, it has been
demonstrated that neutralizing antibodies might play a role in
protection, at least against reinfections. Gaining better knowl-
edge on these cross reactive neutralizing Antibodies will help
to modify PRRS control approaches.

Study objective

1. To determine the frequency of elite neutralizers among
the sow population and the existence of differences
between farms.

2. To determine whether the acclimatization system followed in
different farms might have an influence in the proportion the
breeding population developing crossly reactive NA.

3. To determine whether the age of the sows has any influence
in the frequency of elite neutralizers and vaccinated and
unvaccinated farms.

4. To determine whether genetic has any influence in the
frequency of elite responders.

Practical benefit

The results of this study will allow knowing the frequency of
elite responders and, more importantly, the factors that can
influence their proportion. If management or genetic factors
that influence the ability of sows to develop broadly NAs are
identified, new management procedures or genetic programs
might be developed in the future to improve the level of protec-
tion of the herd population. Besides, if the value of NAs against
reinfections can be definitively proven, relatively simple assays
could be developed to determine the level of protection that
can be expected in a population, using a selected panel of
viruses in SN assays. In addition, this project could contribute
to a bigger research project in which the location of neutral-
izing epitopes responsible for cross-neutralization is the main
aim. If this objective is achieved, new and more easily applied
diagnostic techniques could be applied to predict protection.
Finally, if the haplotype of good responders can be defined,
this information will be useful for future selection programs

in breeding companies.

Further reading

2 The Ability of Porcine Reproductive and Respiratory Syndrome Virus
Isolates to Induce Broadly Reactive Neutralizing Antibodies Correlates
With In Vivo Protection.
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