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Errata

In the article on page 12 of the January and February 2020 issue of the Journal
of Swine Health and Production (Menegat et al), the citation was incorrectly
reported as “J Swine Health Prod. 2019;28(1);12-20.” The correct citation is

J Swine Health Prod. 2020;28(1):12-20.

In the article on page 21 of the January and February 2020 issue of the Journal
of Swine Health and Production (Free et al), the citation was incorrectly
reported as “J Swine Health Prod.2019;28(1);21-30.” The correct citation is

J Swine Health Prod. 2020;28(1):21-30.

Journal of Swine Health and Production — Volume 28, Number 2




uniferon‘2oo

Why A Higher Standard
's Worth Its Weight

Uniferon®is the only injectable iron supplement brand that meets both veterinary and

human drug standards.! With demonstrated efficacy in preventing anemia and improving baby pig
health, it ensures optimum average daily weight gain throughout the lactation period.? A second
dose has demonstrated an additional weight-gain advantage throughout the feed-to-finish

period.3* Results like that carry the most weight of all.

. unij r200
. feron’ 47

Visit Uniferon.com to learn more. Y Fem

A 134 g, et b 154
" Comtamin: 200 mt

Radke, SLL, Olsen, CW, Ei M, (2018) Elemental impu

Gaddy H et al. A review s, AASY. 2012: 16717

gegaard J et al. Effect of s

Olsen Cand Fredericks L. Impact of

I H A R M AC o s M o S Uniferon 200 is a trademark of Pharmacosmos A/S.| © 2019 Pharmacosmos A/S PM-048-00



PRESIDENT'S MESSAGE

Challenges and opportunities for the next decade

s we look forward to the next
decade in 2020, I would like to of-
fer some final thoughts regarding

challenges and opportunities for the AASV
in my final President’s Message. Any con-
fronting challenge is really an opportunity
waiting to happen. Here are 3 areas of op-
portunity for our members and leadership
going forward.

African swine fever

The swine industry’s primary accomplish-
ment over the last year was preventing Afri-
can swine fever (ASF), or any other foreign
animal disease, from entering the United
States. This will also be our number one
challenge in 2020 and beyond. The ground-
swell of activity and cooperation between
government, industry, swine producers,
and veterinarians over the last year has been
exemplary — this hyper-vigilant attitude
must continue. Even though ASF has now
infected over 50 countries worldwide and
has decimated approximately 25% of the
world’s pork supply, the risk of infecting
North American swine has likely already
peaked. While attending the Leman China

Swine Conference last September, there was
surprising optimism among China’s swine
industry that they have turned the corner

in their fight for ASF control, as many
farms were able to maintain ASF-negative
pigs after cleaning, disinfecting, and proper
down-time. A unique test-and-removal pro-
gram called z002h pull showed promise due
to quick clinical identification with pen-side
polymerase chain reaction testing to allow
for room or building elimination without
entire farm depopulation methods. Al-
though ASF vaccines were being used, they
were not considered completely safe or ef-
fective, potentially causing more harm than
good. Plum Island vaccinologists reported
on a safe, efficacious gene-deleted Georgia
2 strain in early trials.! It will still take many
years for China and Southeast Asian coun-
tries to rebuild their pork supply to previous
levels, which could and should be a tremen-
dous opportunity for the US pork export
market.

Expanding on our current ASF active sur-
veillance plan and determining better sur-
veillance to enable early ASF detection is a
paramount challenge. Identifying this lowly
contagious, yet highly infectious virus before
hundreds of farms are infected will enable a
more rapid response and eventual eradication,
if ASF were to occur. Our immediate oppor-
tunity is to enroll all our farms into the Secure
Pork Supply Plan so each site is prepared for
ASF and will allow for expeditious business
continuity in case of an outbreak.

Swine welfare and you

Attending the 21 biennial Pig Welfare Sym-
posium in Minneapolis last November left
me encouraged and optimistic for our swine
industry’s path forward with animal welfare.
The AASV has at least 5 board certified
members in the American College of Ani-
mal Welfare and a few more active residents.
These scientists will be the animal welfare
leaders for our industry and give us credibil-
ity and a voice regarding swine welfare with
the American Veterinary Medical Associa-
tion. The AASYV, in collaboration with the
US Food and Drug Administration, is also
actively engaged in a pain mitigation

research project to identify and validate
objective standards to measure pain in pigs,
and we look forward to the research results.

"Any confronting challenge is really an
opportunity waiting to happen.”

There are tremendous opportunities, and
challenges, that exist for swine veterinarians
at the grass-roots farm level regarding pig
welfare:

Timely euthanasia. When to euthanize
individual sick or lame pigs is very subjec-
tive and needs to be taught to our swine
caretakers. Too many of these pigs are found
during vet herd health checks that are cither
suffering, unresponsive to treatment and
thus spreading disease, or of no economic
value and should be humanely euthanized. It
could be a subject for a subsequent welfare
conference.

Disease elimination. Swine veterinarians in-
herently oversee swine welfare in our role of
disease prevention, control, and treatment.
W are experts at preventing and eliminating
a plethora of serious pathogens such as por-
cine reproductive and respiratory syndrome,
Mycoplasma hyopneumoniae, influenza A
virus-swine, and yes, even ileitis. Our success
is our client’s success and it is just plain fun
to witness the genetic potential of healthy,
disease-free pigs.

Mortality is a welfare issue. When we
examine industry benchmark records for
mortality, 9.8% are stillborns, 17.8% occur
preweaning, 4.8% occur in the nursery, and
5.2% occur in the finisher?. These are aver-
ages! There still can be 15% to 30% less mor-
tality on half of our farms when we identify
basic problems to save more pigs. What an
opportunity for swine veterinarians.

No Antibiotics Ever or Raised Without
Antibiotics systems. Our challenge with
these systems is to provide professional over-
sight so that mortality and morbidity rates
do not increase and that sick pigs are treated
with antibiotics appropriately and sent to

President’s message continned on page 63
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President’s message continued from page 61

another, often less economically lucrative,
market. Our Veterinary Oath? requires us to
“use our scientific knowledge and skills for
the benefit of society through the protection
of animal health and welfare, the prevention
and relief of animal suffering,...” and is a
powerful statement of our responsibility to-
ward swine welfare that we must not forget.

Food insecurity and climate

change

Food insecurity in developing countries and
climate change are interrelated in as much
as weather extremes, such as drought, effects
poor countries more severely. The challenges
of these issues are massive and on a global
and existential scale. Brett Stuart explained
at last year’s AASV Annual Meeting that
US pork is typically the most competitive
in the world and there will be more mouths
to feed. Global populations are rising by 78
million per year. Global incomes are rising
and will pull nearly 3 billion people into

the middle class from 2009 to 2030, creat-
ing rising demand for meat protein.4 With
increasing efficiencies and technology in
pork production, pigs need to be reared in
systems that promote animal welfare and
minimize greenhouse gas (GHG) emissions
and pollution. Ironically, although exten-
sive systems might appear to be less taxing
on the environment in relation to resource
use, waste treatment, and GHG emissions,
scientific analysis has shown that intensive
systems can actually reduce these outputs.’
Therefore, pork producers have the challenge

to produce more pork to continue to feed a
hungry world and the opportunity to do it
in an environmental and welfare sustainable
way. It is up to us to guide our clients in this
endeavor.

Climate change is the greatest challenge and
opportunity of our time. Let’s all individually
do something, take action, and do our part to
mitigate this problem upon us. My personal
example is that by investing in and utilizing
alternative energy sources, 90% of the electric
use for Swine Services Unlimited Inc’s office
and 122% of electric use for our research farm
will be from solar energy by the end of 2020.
This not only reduces my energy bill and
income tax, it is also good for the planet by
reducing GHG emissions and good for the
economy. Minnesota is home to 61,000 clean
energy jobs of which 3161 of these jobs are in
the St Cloud area where I live. This could be
another opportunity for today’s pig farmers
to continue reducing their carbon footprint
by switching to alternative and renewable
energy sources. Opportunities and challenges
abound for all of us.

Lastly, I consider myself blessed to be a veteri-
narian in this wonderful profession. Writing
these messages was at times a bit painful for
me because of my procrastiNATE nature, but
in the end was a very rewarding experience.
Thank you for the opportunity to serve the
AASV in this capacity. It is an honor and
privilege to be part of this great organization.

Nathan Winkelman, DVM
AASV President
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The adaptability strength

American Association of Swine Veteri-
narians (AASV) family at the Annual
Meeting in Atlanta. As we prepared for this

Iam looking forward to seeing all my

meeting it was mentioned several times that
if a foreign animal disease comes to this
continent, the Annual Meeting will need to
have a lot of last-minute changes. Changes
such as these require everyone involved to
adapt to a new set of circumstances. Some
people simply have more innate adaptability,
but hopefully understanding how to better
adapt to change will help us if the devasta-
tion of African swine fever (ASF) were to
arrive on our shores.

Adaptability is 1 of 34 strengths in the Gallup
StrengthsFinder personality survey.! Individ-
uals strong in this trait easily adapt to change.
They do this by being resourceful and having
a strong will to face uncertainty. Change is
stressful, adaptable people can use the pres-
sure from the stress of change to produce their
best work. Sometimes these individuals are
viewed as procrastinators, but by waiting until
the last minute the opportunity for further
change is limited. With the threat of ASF be-
ing very real as we move into the next decade,
excellent communication and planning will
help decrease the stress that such a dramatic

problem will present. Keeping an open mind

to new solutions and methods to handle this
new disease challenge will be important to the
entire industry.

'In the end, change is inevitable,
adaptable people and organizations
will be the most successful if

they readlily accept change.”

Successful businesses and organizations
must also adapt to change over time. Some-
times even though the change is positive,
there must be some adaptability to the new
conditions. Instead of an individual be-

ing adaptable, the leadership of the group
must think ahead and be willing to switch
quickly to plan B when plan A doesn’t work
out. Over my career I have seen the swine
industry adapt well to changes including
sow housing, antibiotic use, market weights,
technology, and new discases. The next chal-
lenges are unknown at this point, but I am
confident that our industry is well prepared
to adapt as necessary to stay strong and con-
tinue to feed the world high quality protein.

The AASV has also adapted well to change
in its 50-year existence. Most recently, the
adaptation of electronic balloting has shown
the willingness of our members and leader-
ship to adopt new ideas and technologies.
New technologies have allowed much more
rapid communication with its members,
embracing this change has helped AASV
be successful. I am proud of the past AASV
leadership for being forward thinkers and
helping this organization adapt to change.

In the end, change is inevitable, adaptable
people and organizations will be the most
successful if they readily accept change.
Quickly finding an effective new way to deal
with change will determine if our industry
and the AASV will continue to be successful
over the next 50 years.

Reference
*1. Rath T. StrengthsFinder 2.0. New York: Gallup
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“And that’s the way it is”

¢ always stress that it is important

that we in the swine industry tell

our own story or someone else
will tell it for us. A recent 60 Minutes episode
highlighted why that is not always as easy as it
sounds. The National Pork Producers Coun-
cil (NPPC) was contacted about an oppor-
tunity to sit down with CBS’s Leslie Stahl to
discuss issues associated with the Salmonella
outbreak that occurred a few years ago in the
Pacific Northwest. In an effort to be transpar-
ent and tell our own story to a broad audi-
ence, NPPC offered up Dr Liz Wagstrom as
the one most knowledgeable about the facts
of the case and the circumstances surrounding
the positions taken by the swine industry and
animal health officials. Dr Wagstrom gra-
ciously agreed to participate in the interview.

I am sure those of you who know her would
agree that Dr Wagstrom is rarely one to shy
away from an opportunity to try to educate
the public about what we do and why we

do it. But, more importantly, she is also
well-versed in the challenges our industry
faces and the efforts we have undertaken to
address those challenges. Working in Wash-
ington, DC, she is no stranger to interacting
with those that disagree with the livestock
industry or simply do not understand it. I
think all of us would agree, however, that
sitting one-on-one with a seasoned investiga-
tive reporter, who likely has an agenda, in an

unfamiliar room with bright lights and video
cameras would be a bit nerve-wracking. Now
imagine doing it for 80 minutes.

I knew that Liz had agreed to do the inter-
view. She was well prepared and understood
the challenges such an interview posed. Hav-
ing worked with Liz for more than 20 years
in a myriad of situations (we always debate
who is going to play nice vet or mean vet),

I have every confidence in her knowledge
and experience as a swine veterinarian and

a staunch supporter of the pork industry.
There is no one I would rely on more to
effectively tell our story than her. I am
entirely confident that Liz did a fantastic job
answering the questions posed to her during
the interview and was an effective advocate
for swine veterinary medicine and the pork
industry. It was potentially a good opportu-
nity to explain the industry’s position on the
challenges associated with on-farm sampling
following an outbreak of foodborne illness.
Unfortunately, 60 Minutes had other ideas.

In the days following the broadcast, I
received several calls from AASV members
who cither watched the program live or
viewed it on the CBS website. The callers
wanted to make sure that I was aware of

the program and to let me know that it did
not portray the swine industry in a fair or
favorable light. I am not sure this was really
a surprise to anyone who has tracked the
portrayal of the swine industry in local and
national media over the years. The level of
bias evident in the mainstream media outlets
these days is appalling and was on full dis-
play in the 60 Minutes broadcast. Of the 80
minutes Dr Wagstrom spent with Ms Stahl,
the show’s producers edited her interview to
less than 150 seconds.

The US Constitution affords the press the
freedom to distribute information and opin-
ions without restraint or censorship. This

is a unique and powerful attribute of a free
democratic society and should be protected.
The value of the information afforded the
public, however, is directly related to the
integrity of the journalist distributing the
information.

The 60 Minutes story is just an example of
the abysmal state of journalistic ethics in

society today. In a time when it has never
been easier to store and distribute massive
amounts of information via the internet,
why don’t media outlets make recordings,
videos, or transcripts of interviews available
to the public in their entirety and unedited?
Let the public determine what to believe
based on all the information that is available
without the biased influence of a profit-
driven media company.

“The US Constitution affords the press the
freedom to distribute information and
opinions without restraint or censorship.”

AsIseeit, the role of journalists in society
should be to provide the citizenry with the
information they need in order to form their
own opinions about an issue. To be effec-
tive, the journalist should ask questions that
enlighten all sides of an issue and then make
those responses available to the public in a
transparent and unbiased manner. Journal-
ists should not be the decider of an issue,
but rather the resource that provides the
information to educate the public.

As many of you of a certain generation will
recognize, the title of this article is Walter
Cronkite’s famous sign off. Cronkite also
famously said, “In secking truth, you have
to get both sides of a story” He was perhaps
the last of the true journalists. I think he
best summed up ethics in journalism by
noting that, “The ethic of the journalist is to
recognize one’s prejudices, biases, and avoid
getting them into print.” Until that vision
of journalistic utopia arrives, however, it
remains important that we continue to offer
our version of life one-on-one in an effort
to educate those who will listen in the hope
that each of those we reach will be better
informed and capable of sharing a more
informed version of the story. In the mean-
time, I would like to say thank you to Dr
Wagstrom for her willingness to put herself
on the front lines to tell our story.

Harry Snelson, DVM
Executive Director
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Recognition

recently read a blog published by a veter-

inarian where she praised her veterinary

technicians and how her technicians and
other support staff helped her to achieve ex-
cellence in her career. She went on in her sto-
ry to say how all the people in her support
group have helped her achieve her career
goals and her desire to feel fulfilled in her
daily contributions to veterinary medicine.
found myself thinking about all the veterinary
technicians, kennel staff, answering service
personnel, administrative staff, students, and
colleagues whom I have worked with over the
years. | have met many different people with
different perspectives, different backgrounds,
and different job descriptions, but all had a
desire to be involved in veterinary medicine
in some capacity. How have I managed to be
so lucky to have worked with so many great
people over my career?

It seems that today’s work force is expected
to do more with less and workload is in-
creasing with a seemingly unlimited ceiling.
Veterinary medicine, regardless of which
arca of the profession you are involved with,
is not immune to such workload pressures.
Personnel are the most valuable asset of any
organization regardless of job description, ie,

veterinary technician, administrative staff.
There have been review papers published in
the human nursing literature documenting
that staff workload has a direct relationship
with adverse patient outcomes, hospital
mortality, and medical mistakes.! Other job
satisfaction surveys have reported that em-
ployees would rather have more staff to al-
low for more time to be spent with patients
or customers and better communication
between staff and upper management.”?

Administrative Professionals Day (previ-
ously referred to as Secretary’s Day) is a day
that is observed in many countries. In the
United States and Canada, it is typically
celebrated on the Wednesday of Administra-
tive Professionals Week, the last full week of
April - not that far away! In a time of in-
creased workload and stressors in the work-
force, I present this reminder to encourage
you to recognize the work of your support
team and support professionals this April
22,2020.

Terri O’Sullivan, DVM, PhD
Executive Editor

"Personnel are the most valuable asset
of any organization regardless of
job description.”
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Summary

Objective: Determine the effects of nursery
pig weaning weight (WW) and first week
postweaning growth rate (ADG7) on aver-
age daily gain (ADG), final weight, remov-
als, and mortality under field conditions.

Materials and methods: In this 42-day
study, 1602 pigs (mean [SD] weight: 5.42
[0.9] kg) were weaned at 19 to 21 days of
age. Four successive batches of weaned pigs
were moved into the same nursery room.
Within each batch, pigs were allotted by
WW to have approximately one-third of
cach class (LightWW, MediumWW, and
HeavyWW) in all pens. On day 7, pigs

were individually weighed and designated
according to their ADG7 into four classes
within their batch: Negative ADG7, Low-
ADG7, MediumADG?7, and HighADG?7.
An equation was developed and validated to
quantify the association between WW and
ADG7 with ADG.

Results: Weaning weight had no effect on
ADGT7 (P = 42), but increasing WW and
ADG?7 increased (P < .001) ADG and final
weight at 42 days. Pig removal was reduced if
pigs had heavy WW or gained weight in the
first week after weaning (< 3.2%) compared
to pigs that lost weight during the first week
in the LightWW (20.9%) or MediumW W

(10.3%) categories. Overall mortality was
1.1% with no effects of WW, ADG?7, or its
interaction (P > .54). The equation generat-
ed indicated that WW and ADG7 together
had moderate accuracy (R* = 0.54; P < .001)
to predict ADG.

Implication: The WW and ADG7 are not
correlated, but they affect and partially pre-
dict the overall nursery performance.

Keywords: swine, nursery, growth rate,
weaning weighe, first week.
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Resumen - Evaluacion del impacto del
peso al destete y la tasa de crecimiento
durante la primera semana después del
destete en el rendimiento general del
destete

Objetivo: Determinar los efectos del peso
al destete (WW por sus siglas en inglés) y la
tasa de crecimiento post-destete de la prim-
era semana (ADG?7 por sus siglas en inglés)
sobre la ganancia diaria promedio (ADG
por sus siglas en inglés), el peso final, las
eliminaciones y la mortalidad en condicio-
nes de campo.

Materiales y métodos: En este estudio
de 42 dias, 1602 cerdos (peso medio
[DE]: 5.42 [0.9] kg) fueron destetados

entre los 19y 21 dias de edad. Cuatro lotes
consecutivos de cerdos destetados fueron
trasladados a la misma sala de crfa. Dentro
de cada lote, los cerdos fueron asignados por
peso al destete WW para tener aproxima-
damente un tercio de cada clase (WWBajo,
WWMedio y WWAlto) en todos los cor-
rales. El dia 7, los cerdos se pesaron individu-
almente y se designaron de acuerdo con su
ADG?7 en cuatro clases dentro de su lote:
ADG7Negativo, ADG7Bajo, ADG7Medio,
y ADG7Alto. Se desarroll6 y validé una
ecuacion para cuantificar la asociacién entre

WWy ADG7 con ADG.

Resultados: El peso al destete no tuvo efec-
to sobre ADG7 (P = .42), pero el aumento
de WW y ADG7 aumenté (P < .001) ADG

y el peso final a los 42 dias. La eliminacién
de los cerdos se redujo si los cerdos tuvieron
un WW pesado o aumentaron de peso en la
primera semana después del destete (< 3.2%)
en comparacion con los cerdos que perdi-
eron peso durante la primera semana en las
categorfas WWBajo (20.9%) o WWMedio
(10.3%). La mortalidad general fue del 1.1%
sin efectos de WW, ADG?7 o su interaccidén
(P > .54). La ecuacién generada indicé que
WW y ADG7 juntos tenian una precision
moderada (R* = 0.54; P < .001) para pre-
decir ADG.

Implicacién: El peso al destete y ADG7 no
estan correlacionados, pero afectan y predi-
cen parcialmente el rendimiento general del
destete.
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Résumé - Evaluation de Pimpact du poids
au sevrage et du taux de croissance durant
la premiére semaine post-sevrage sur les
performances globales en pouponniére

Objectif: Déterminer, chez des porcelets en
pouponnitre, les effets du poids au sevrage
(WW) et le taux de croissance durant la pre-
miére semaine post-sevrage (ADG7) sur le
gain quotidien moyen (ADG), le poids final,
les retraits, et la mortalité dans des condi-
tions de champ.

Matériels et méthodes: Dans cette étude
d'une durée de 42 jours, 1602 porcelets
(poids moyen [SD]: 5.42 [0.9] kg) furent
sevrés entre 19 et 21 jours d'age. Quatre lots
successifs de porcelets sevrés furent déplacés

dans la méme chambre de pouponniére.
Dans chacun des lots, les porces étaient répar-
tis par WW pour avoir approximativement
un tiers de chaque catégorie (LégerW\W,
MédiumWW, et LourdWW) dans tous

les enclos. Au jour 7, les porcs furent pesés
individuellement et désignés selon leur
ADG?T en quatre classes au sein de leur lot:
ADG7Négatif, ADG7Faible, ADG7Moyen,
et ADG7Elevé. Une équation fut dévelop-
pée et validée pour quantifier I'association

entre WW et ADG7 et ADG.

Résultats: Le poids au sevrage n'avait aucun
effet sur ADG7 (P = .42), mais en augmen-
tant WW et ADG7 il y avait augmentation
(P <.001) de !TADG et du poids final 3

42 jours. Le retrait de porcs était réduit si les
pores étaient de la classe Lourd WW ou avaient
pris du poids dans la premiére semaine apres le
sevrage (< 3.2%) comparativement aux porcs
qui perdirent du poids durant la premicére se-
maine dans les catégories LégerW W (20.9%)
ou MédiumWW (10.3%). La mortalité globale
aéeé de 1.1% sans effec du WW, ADG7, ou

ses interactions (P > .54). Léquation générée
indiquait que WW et ADG7 ensemble avaient
une précision modérée (R? = 0.54; P < .001)
pour prédire ADG.

Implication: Le WW et TADGY7 ne sont
pas corrélés, mais ils affectent et prédisent
partiellement la performance globale en
pouponniére.

eaning is one of the most stress-
ful moments of a pig’s life. At
this transition time, piglets

face changes in environmental conditions,
health, hierarchy, nutrition, and other chal-
lenges.! These factors contribute to a dra-
matic reduction in feed intake. Pigs usually
attain the metabolizable energy (ME) intake
equivalent to the preweaning level only by
the end of the second week post weaning. In
addition, the ME requirements for mainte-
nance are not fulfilled until the fifth day after
wc:aning.2 Stress factors may result in poor
growth performance during the overall nurs-
ery phase.® Even with the possibility of com-
pensatory gain after the adaptation period,
pigs that are more affected by nursery stress
factors can be negatively impacted for a
longer period and exhibit poor performance
during subsequent phases.*

In the past decades, numerous studies were
conducted aiming to show the importance
of performance immediately after weaning
caused by manipulating the first postwean-
ing diet.>”” Research has shown that pigs
supplemented with milk prf:weaningg'9

1011 can reach extremely

or post weaning
high growth rate in the nursery, sometimes
exceeding 500 g/d. However, commercial
conditions and challenges cause pigs to per-
form much more poorly immediately after
weaning when they no longer have access to
milk. In some studies, the effect of weaning
weight was investigated in association with
dietary treatments!? or feeding durations

of a starter diet,!? and time to reach market
weight was more affected by weaning weight
than by feeding strategies. Recently, Collins
et al' reinforced that the impact of weaning
weight on the performance of subsequent
phases was greater than diet effects.

The weight gain in the first 7 to 10 days
after weaning has been shown to increase
weight at 56 days for both light and heavy
weaned pigs.11 Although the growth perfor-
mance until the end of the nursery period
has been improved in pigs with higher early
growth rate, weight at the end of the finish-
ing phase or days to reach slaughter weight
were unaffected.!! The effect of growth rate
immediately after weaning on subsequent
pig growth performance has been scarcely
studied, warranting investigation, especially
under current pig production conditions. It
would also be important to know whether
growth rate immediately after weaning inter-
acts with weaning weight to affect nursery
growth performance.

The present study was performed using pigs
with a small range (3 days) in weaning age

to evaluate the effect of weaning weight and
average daily gain (ADG) in the first 7 days
post weaning on overall nursery performance
(ADG and weight) as well as on removals and
mortality during the 42 days post weaning. A
second objective was to determine how much
weaning weight and growth rate during the
first week post weaning can predict overall
ADG in the nursery phase in a commercial
production system.

Materials and methods

The Institutional Animal Care and Use
Committee of the Federal University of Rio
Grande do Sul approved the protocols used

in this experiment according to the process

PROPESQ-UFRGS 35420.

Animals, housing, diets, and
procedures

The study was conducted in a 5000-sow
farm in midwestern Santa Catarina, Brazil.

At weaning, 1602 barrows and gilts (PIC
337 x Camborough; Pig Improvement
Company), from sows of parities 2 to 7,
were identified with an ear tag and their
individual weight was recorded. They had no
access to creep feeding in the preweaning pe-
riod. Four consecutive batches of pigs were
weaned at 19 to 21 days of age and mean

(SD) body weight was 5.4 (0.9) kg.

Pigs were housed in a double curtain-sided
nursery room. Pens had solid concrete floor
along the entire length of the feeder, and
slatted plastic flooring in the remaining area.
The room temperature was maintained at
28° C to 30° C in the first and second weeks
after weaning, and 25° C to 26° C thereafter.
Each pen had two nipple drinkers. Weaning
batch 1 had 15 pigs/pen (20 pens), batch 2
had 22 (14 pens) or 23 pigs/pen (14 pens),
and batch 3 had 24 pigs/pen (28 pens). Pens
with 22 to 24 pigs had a feeder with four
16-cm wide feeder holes. In pens with 15 pigs,
the feeder was adjusted so that pigs had access
to three feeder holes. Adjustable pen gates
were used to maintain a floor space allowance

of 0.28 m*/pig in all pens.

Pigs were allowed ad libitum access to feed
and water. Diets were corn- and soybean-
meal-based and a three-phase feeding pro-
gram was formulated to meet the National
Research Council!® requirement estimates.
All diets were manufactured at the on-farm
feed mill and were fed in meal form. The
feed budget was 1 kg/pig of Phase 1 diet
(3.6 Mcal/kg of ME, 21.9% crude protein
[CP], 1.46% standardized ileal digestible
[SID] lysine, 18.0% lactose, and 180 ppm
of colistin), 4 kg/pig of Phase 2 diet (3.6
Mcal/kg of ME, 21.4% CP, and 1.42% SID
lysine, 12.0% lactose, 180 ppm of colistin,
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and 300 ppm of amoxicillin), followed by a
Phase 3 diet (3.5 Mcal/kg of ME, 20.1% CP,
and 1.30% SID lysine) with approximately 17
kg/pig fed until the end of the trial.

Three weaning batches allotted in the same
nursery room were used to evaluate the nurs-
ery performance and develop an equation
to predict overall ADG through the nursery
phase. The pigs were individually weighed
on days 0, 7, and 42 (end of the study). In
cach pen, pigs were allotted according to
weaning weight (WW) with approximately
one-third of each WW class (LightWW,
MediumWW, and HeavyW W) in all pens.
Based on the ADG during the first week

in the nursery (ADG?7), four classes were
created (NegativeADG7, LowADG7, Me-
diumADG?7, and HighADG?7) within each
batch. The Negative ADG7, LowADG7,
MediumADG?7, and HighADG? classes
had 22%, 26%, 26%, and 26% of the total
number of pigs, respectively.

Removal reasons were pigs that were non-
ambulatory, pigs not responding to antibi-
otic treatment, and pigs that lost weight for
2 consecutive weeks (without considering
the first week). Weekly, 1 veterinarian visited
the nursery room to evaluate the response of
the pigs to the antibiotic treatments. Also,
pigs visually classified with poor growth rate
were weighed for 2 consecutive weeks to
confirm they were not gaining weight. Us-
ing the continuous data of WW and ADG7
from the first three batches, an equation was
developed by testing the linear and quadratic
terms of WW and ADG? as predictors of
overall nursery ADG.

Statistical analysis

Data were analyzed using SAS software (ver-
sion 9.4; SAS Institute Inc). In all analyses,
means or percentages were considered sig-
nificantly different at P < .05. Pigs that died
or were removed during the first week after
weaning could not be classified according to
ADG?7, thereby 1588 of 1602 pigs were used
for the analyses.

The GLIMMIX procedure was used for

the analysis of weight and ADG at different
timepoints in the nursery phase. The models
of analysis included the fixed effects of WW
classes, ADG?7 classes, and their interaction.
Random effects included in the models
were weaning batch and pen within batch.
Batch was included as a random effect to
account for random error associated with
variation among batches. Pen within batch

was used to account for random error ob-
served between pens within the same batch.
Least squares means were compared using
the Tukey-Kramer procedure, which adjusts
tests on multiple comparison and unbal-
anced designs.16

According to Petrie and Watson,!” when

a categorical explanatory variable has zero
cell count in one or more of its categories,
the problem can be overcome by running
logistic regression models after combining
one or more categories of this variable. The
NegativeADG7 class was grouped with
LowADG?7 class because there were no dead
pigs in the NegativeADG7 class. The same
approach was used to group MediumADG7
and HighADGY classes within each WW
class because no HighADG?7 pigs belonging
to HeavyWW class were removed. These
groupings were performed only after using
the Fisher Exact test to confirm that they
were not different. Thereafter, removals and
mortality were analyzed as binary responses
using logistic regression models. The inde-
pendence assumption for logistic regression
models was checked by dividing the devi-
ance by the degrees of freedom to confirm it

was not substantially greater than one.!”

The CORR procedure was used to obtain
Pearson’s correlation coefficients rcgarding
the relationships of WW and ADG7 with
variables of growth performance. Partial cor-
relation coefficients, controlling for the ef-
fects of WW or ADG?7, were also obtained.
A partial correlation analysis allows examin-
ing the strength of a linear bivariate relation-
ship while holding constant another variable

in the model.18

The MIXED procedure of SAS was used

to develop a prediction equation for overall
nursery ADG using the dataset from the first
three batches. The variables tested as predic-
tor variables were the linear and quadratic
terms of WW and ADG7 and the interac-
tion between WW and ADG?7. The statisti-
cal significance for inclusion of terms in the
model was determined at P < .05. The single
variable model with the lowest Bayesian in-
formation criterion (BIC) was selected and
additional terms were added in a stepwise
manual forward selection. In order to be
included in the model, a reduction of at least
2 points in BIC was required.!? The model
with the lowest BIC was considered the op-
timal and the method of residual maximum
likelihood was used to obtain the parameter
estimates. Following the recommendations of

Petrie and Watson,!” the assumption of ho-
mogeneity of variance was confirmed by the
random scatter of residuals with no funnel
effect when the studentized residuals were
plotted against the fitted values of the de-
pendent variable. A histogram of the residu-
als was examined to confirm the normality
assumption. A fourth batch with 526 nurs-
ery pigs was used to evaluate the accuracy of
the prediction equation. The accuracy of this
model was examined using the coefficient of
determination (R?), in addition to the as-
sessment of the closeness of the points (plot
of actual vs predicted values) to the straight
line, ie, the line of perfect agreement.

Results

The ranges of weight and ADG for WW
and ADG7 classes of each weaning batch
are shown in Table 1. The different ADG7
classes started with similar (P = .74) wean-
ing weight (overall mean of 5.4 kg). The
Weight at 7 and 42 days after weaning were
affected by WW and ADG?7 but there was no
evidence (P = .84) for interaction effect
(Table 2). At weaning, HeavyWW pigs were
2.1 kg heavier than LightWW pigs, and the
difference between HeavyW W and Light-
WW pigs increased to 5 kg on day 42
(Table 2). Pigs of the HighADG7 class were
3.7 kg heavier on day 42 compared to pigs
who lost weight in the first week post wean-
ing, despite their similar weight at weaning.

The WW classes did not differ (P = .42)

in ADG7 (Table 3). The ADG between 8
and 42 days after weaning and overall ADG
were affected by WW and ADG?7 classes
(P < .001), but there was no evidence

(P =.75) for interaction (Table 3). Light-
WW pigs had the lowest ADG from day

8 to 42 and for the overall nursery period.
MediumWW pigs were intermediate and
HeavyW W pigs had the highest (P = .01)
growth rates at all timepoints (Table 3). For
each increase in ADG7 class, ADG from
day 8 to 42 increased by 19 to 25 g/d, and
overall ADG increased by 26 to 34 g/d.

The percentages of removals were similar

(P =.75) between MediumADG?7 and
HighADGY for LightWW (3.57% versus
2.78%), MediumWW (2.22% versus 1.48%),
and HeavyW'W (0.74% versus 0.0%) classes.
When MediumADG?7 and HighADG7
classes were grouped, a higher odds ratio
(OR) for removal (P = .05) was observed in
LightWW (OR = 11.2) and MediumWW
(OR = 4.8) than in HeavyWW pigs for the
NegativeADG? class (Table 4). Pigs that lost
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Table 1: Ranges of weaning weight and average daily gain in the first week post weaning for each weaning batch by class*

WW, kg ADG7,g
Batch | LightWW | MediumWW | HeavyWW | NegativeADG7 | LowADG7 | MediumADG7 | HighADG7
n=526 n=530 n=>532 n =357 n=412 n=410 n =409
3.28t04.77 4.79 t0 5.79 5.80t0 6.90 -138t0 0 110 60 61to 116 117 to 287
2 3.65t04.95 | 4.96t0587 | 5.881t08.00 -228t0 0 1to 47 49 to 91 93 to 300
3 4.09 to 5.09 5.10t0 5.85 5.86 t0 8.60 -177t0 0 1to 106 107 to 168 170 to 367

* Within weaning batch, pigs were allotted into 3 classes according to W'W. Subsequently within weaning batch, pigs were allotted into

4 classes according to their ADG7.

WW = weaning weight; ADG7 = average daily gain in the first week post weaning.

Table 2: Body weight of pigs at 7 and 42 days post weaning according to weaning weight and average daily gain in the first

week post weaning*

WW classes
Item ADG7 Classes LightWw MediumWWwW HeavyWwW LS Means (SEM)
NegativeADG7 4.1 5.1 6.2 5.1(0.19)4
LowADG7 4.6 5.6 6.8 5.7 (0.19)¢
BW at 7 d, kg MediumADG7 5.1 6.0 7.2 6.1(0.19)P
HighADG7 56 6.6 7.7 6.6 (0.19)
LS Means (SEM) 4.8(0.19)¢ 5.8(0.19)° 7.0 (0.19)
NegativeADG7 15.1 17.1 203 17.5(0.7)
LowADG7 16.5 18.7 214 18.9(0.7)8
BW at 42 d, kg MediumADG7 17.5 19.6 227 19.9 (0.7)f
HighADG7 19.1 208 237 21.2(0.7)°
LS Means (SEM) 17.0 (0.7)8 19.1(0.7)f 22.0(0.7)°

* Within weaning batch, pigs were allotted into 3 classes according to W'W. Subsequently within weaning batch, pigs were allotted into

4 classes according to their ADG7.

ah Different superscripts within the column or the row indicate statistical difference in LS Means at 7 d () and 42 d (¢™"), respectively
(P < .05). Comparisons were performed using the Tukey-Kramer test.
WW = weaning weight; ADG7 = average daily gain in the first week post weaning; SEM = standard error of the mean; BW = body weight.

weight had greater odds (P =.02) of being
removed than those that gained weight in
the first week after weaning, for LightW W
(OR =8.5and 8.1) and MediumWW classes
(OR =8.1and 6.1). On the other hand,

for HeavyWW pigs, the ADG?7 classes did
not differ (P = .43). Within the classes with
weight gain, removals were not affected

(P =.10) by WW classes. The percentages
of dead pigs are shown in Table 5. Mortality
was not affected by WW, ADG7 or by their
interaction (P = .54).

The correlation coefficients of WW and
ADG?7 with variables regarding nursery
growth performance are shown in Table 6.
The ADG?7 was not correlated with WW.
The weight at 42 days was strongly correlated

with weaning weight and moderately cor-
related with ADG7. The ADG from 8 to
42 days and overall ADG were weakly or
moderately correlated with both WW and
ADG?7. All partial correlation coefficients
were higher than those observed without

keeping WW or ADG?7 constant.

For the overall nursery ADG prediction
equation, only the linear terms for WW and

ADG? were significant predictors (P < .001).

Quadratic terms and interaction between
WW and ADG7 were not significant

(P =.10) and were removed from the model.
The final prediction equation (adjusted R*=
0.44) was: overall nursery ADG = (.03161

x WW) + (4387 x ADG7) +.1308. It is

important to note that the input variables
must consist of values within the ranges used
to generate the prediction equation. The
prediction equation generated from the first
three batches was used to predict the ADG
of the fourth batch. Using R? as a measure of
goodness of fit, the ADG prediction value
had a moderate accuracy (R*= 0.54, P = .01)
caused by a relative dispersion of the dots over
the line (Figure 1).

Discussion

This study investigated the impact of weaning
weight and ADG?7 on the overall nursery
performance. Weaning weight was not
correlated with ADG7, but heavier pigs at
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Table 3: Average daily gain in the nursery phase according to weaning weight and average daily gain in the first week post
weaning®

WW classes
Item ADG7 classes LightWw MediumWW HeavyWwW LS Means (SEM)
NegativeADG7 -34.8 -46.0 -49.5 -43.4 (15.4)4
LowADG7 36.6 39.4 38.9 38.3 (15.4)¢
Oto7d,g MediumADG7 99.1 97.4 100.2 98.9 (15.4)
HighADG7 174.1 1733 177.4 174.9 (15.4)
LS Means (SEM) 68.7 (15.4) 66.0(15.4) 66.7 (15.4)
NegativeADG7 3124 342.1 400.2 351.6 (14.3)"
LowADG7 337.9 3733 419.0 376.7 (14.2)8
8to42d, g MediumADG7 3535 390.2 4435 395.7 (14.2)f
HighADG7 384.2 406.9 456.6 415.9 (14.2)°
LS Means (SEM) 347.0 (14.1)8 378.1 (14.1)f 429.8 (14.1)
NegativeADG7 254.4 279.1 3234 286.7 (14.3)!
LowADG7 287.1 316.0 354.4 320.4 (14.2)k
Oto42d,g MediumADG7 310.5 341.2 385.7 346.2(14.2)
HighADG7 350.3 370.0 409.7 375.6 (14.2)!
LS Means (SEM) 301.1 (14.2) 326.3(14.2) 369.3 (14.2)!

* Within weaning batch, pigs were allotted into 3 classes according to W'W. Subsequently within weaning batch, pigs were allotted into
4 classes according to their ADG7.

| Different suPerscripts within the column or the row indicate statistical difference in LS Means within 8 to 7 d (*9), 8 to 42 d (¢"), and
0 to 42 d (), respectively (P < .05). Comparisons were performed using the Tukey-Kramer test.

WW = weaning weight; ADG7 = average daily gain in the first week post weaning; SEM = standard error of the mean.

Table 4: Number and percentage of pigs removed between 7 and 42 days of the nursery period according to weaning weight
and average daily gain in the first week post-weaning*

WW classes, No. of pigs (%)

ADGT7 classes LightwW'Ww MediumWW HeavyWwW
NegativeADG7 23 (20.91)3* 12 (10.26)2* 3(2.31)
LowADG7 4(3.03)P 2 (1.40)° 2(1.46)
MediumADG?7 + HighADG7* 9(3.17)P 5(1.85)P 1(0.38)

* Within weaning batch, pigs were allotted into 3 classes according to W'W. Subsequently within weaning batch, pigs were allotted into

4 classes according to their ADG7.

T MediumADG?7 and HighADG?7 classes were grouped to run the logistic regression analysis because no pigs were removed in
HighADG7 class within HeavyW W class. Grouping was performed only after confirmation, using the Fisher Exact test, that these two
ADGY classes were not different.

abandxy Syperscripts a and b within a column and x and y within a row indicate statistical difference (P < .05). Groups were compared using a
logistic regression analysis.

WW = weaning weight; ADG7 = average daily gain in the first week post weaning.
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weaning had higher ADG from 8 to 42 days

post weaning. Collins et al'4

also reported
the influence of weaning weight on ADG
only after day 7 post weaning. These results
demonstrate the unsuccessful adaptation of
piglets to challenges of the critical period
of weaning, which imposes simultaneous
stressors, including change in nutrition,
separation from mother and littermates, new
environment, and mixing. These stressors
lead to low and variable feed intake, hence
reducing the weight gain,?® regardless of the
weight at weaning.

Increasing the weaning weight may have

a greater impact on nursery performance
than feeding and management strategies
that aim to accelerate growth rate immedi-
ately after weaning.>11"13 The difference in
initial weight (2.1 kg) between LightWW
and HeavyWW pigs more than doubled on

day 42 (5.0 kg), showing the importance of
WW on subsequent performance. Wolter
and Ellis'! observed that heavy-weight

pigs at weaning have higher ADG in the
nursery phase, are heavier at 56 days of age,
and take less time to reach market weight
than light-weight pigs. Similarly, other stud-
ies show that fewer days are required for
heavier-weight pigs at weaning to reach a
final weight of 105 kg than for light-weight
pigs at weaning, irrespective of postweaning
diets or feeding programs.!?13 Recently, Col-
1" confirmed the remarkable impact
of weaning weight on lifetime growth perfor-

linseta

mance, with a difference of 4.1 kg at weaning
between light and heavy pigs increasing to
7.3 and 11.7 kg at 39 and 123 days after
weaning, respectively. Nevertheless, the same
study showed that more complex diets can
be used for lighter pigs at weaning to maxi-

mize their lifetime growth performancc.14

Overcoming stressors associated with wean-
ing is a challenge to the pigs during the first
week in the nursery. If stress is surpassed and
the weight is at least maintained during the
first week, then pigs can reach market weight
15 days before pigs that lose WCight.ZI In the
present study, pigs that gained more weight
during the first week were 3.8 kg heavier

on day 42 than those that lost weight in

the first week. Kats et al?? also observed a
weight difference of 2.9 kg at 56 days post
weaning in favor of pigs that gained weight
during the first week. Wolter and Ellis!!
used improved environmental conditions
and provided liquid milk replacer during
two weeks after weaning to accelerate the
growth in nursery phase. Although pigs
with accelerated growth were 1.3 kg heavier
at 56 days of age, the early growth rate had
no effect on growth from day 35 onwards

Table 5: Number and percentage of pigs that died between 7 and 42 days of the nursery period according to weaning weight
and average daily gain in the first week post weaning*

WW classes, No. of pigs (%)

ADGT classes LightwW'W MediumW'W HeavyWW Total
NegativeADG7 + LowADG7* 3(1.24) 3(1.15) 2(0.75) 8 (1.04)
MediumADG7 2(1.43) 1(0.74) 2(1.48) 5(1.22)
HighADG7 3(2.08) 1(0.74) 1(0.77) 5(1.22)
Total 8(1.52) 5(0.94) 5(0.94)

4 classes according to their ADG7.

Within weaning batch, pigs were allotted into 3 classes according to WW. Subsequently within weaning batch, pigs were allotted into

T NegativeADG7 and LowADG?7 classes were grouped to run the logistic regression analysis because no pigs died in NegativeADG7 class.
Grouping was performed only after confirmation, using the Fisher Exact test, that these two ADG7 classes were not different.
WW = weaning weight; ADG7 = average daily gain in the first week post weaning.

Table 6: Pearson correlation coefficients of weaning weight and average daily gain in the first week post weaning with the
growth performance of nursery pigs

ADG7 ADG 8-42d ADG 0-42d Weightat42 d
WW -0.005 0.432 0.389 0.598
P .86 <.001 <.001 <.001
WW* - 0.475 0.475 0.684
2 <.001 <.001 <.001
ADG7 - 0.357 0.521 0.445
P <.001 <.001 <.001
ADG7? - 0411 0.579 0.580
p <.001 <.001 <.001

*  Partial correlation coefficient while controlling for the effect of ADG7.

T Partial correlation coefficient while controlling for the effect of WW.
ADG?7 = average daily gain in the first week post weaning; ADG = average daily gain; WW = weaning weight.
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Figure 1: A) Studentized residual plots when modeling the effect of weaning weight (W'W) and average daily gain at day 7
(ADG7) values on overall nursery average daily gain (ADG) and B) plots of actual values vs predicted values relative to the line of
equality. The plots for ADG are based on 526 pigs from the fourth batch. Data from the first three batches were used to develop
the equation. The following equation was used for the prediction of overall ADG:
Overall nursery ADG = (0.03161 x W'W) + (0.4387 x ADG7) + 0.1308.
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or days to reach slaughter weight. The dif-
ference in ADG between the accelerated
and conventional group was 86 g/d at the
end of 14 days of treatment, which could
explain why advantages in growth were

not sustained to slaughter Wrsight.11 In the
present study, despite the narrow amplitude
in weaning age, the difference in ADG7
between the two extreme ADG7 classes
was 218 g/d, suggesting that the advantages
in growth rate would more likely be main-
tained until the end of the finishing phase.

Mortality was not affected by WW and
ADG?7. However, the combined effect of
WW and ADG7 was evidenced by a drastic
reduction in removals if pigs were heavier at
weaning or gained weight in the first week
after weaning. The lower percentage of re-
movals observed in pigs that gained weight
in the first week, regardless of their wean-
ing weight, is probably related to enhanced
postweaning feed intake preventing villous
atrophy and stimulating growth.! Indeed,
detrimental changes in gut structure and
function of weaned pigs are mainly driven
by inadequate feed intake.?’ Higher losses
(mortality and removal) have been reported
for pigs with lower weight (< 4.1 kg) on day
7 after weaning compared with those with

higher weight.?? Higher removal rates of
light-weight pigs are probably also associated
with the possibility of harboring more infec-

tious pathogens.?4

The variation in weaning age is difficult to
control in nursery studies performed under
field conditions. Pigs in a batch often origi-
nate from sows with a range in farrowing
dates, and individual weaning age is usually
unknown when they enter nursery facilities.
In some studies in which the effects of WW
and weight gain on nursery performance
were investigated, the weaning age differ-
ences ranged from 5 to 8 days,”! 11422 being
a potential confounding variable for out-
comes if its effect is not taken into account.
The performance in the nursery is affected

by the weaning age,>>%

and for each day of
increase in weaning age, overall ADG is in-
creased by 22 g in the nursery phase.?> Thus,
individual pig age should be considered as an
important variable to be recorded in nursery
studies, otherwise a great variation in weaning
age can be a confounding factor for growth
performance evaluation. In the study by

Kats et al,*? a range of 8 days in weaning
age (17 to 25 days) was used. In the current
study, we tried to minimize the possible

confounding effect of different weaning ages
by evaluating pigs within a range as narrow
as possible, ie, 3 days (19 to 21 days).

Other factors not investigated herein could
also affect nursery performance. Variables
such as dam parity and litter of origin can be
confounding factors, but they are difficult

to control in studies performed under field
conditions. Sow-to-sow differences explain
more of the variation in weight at 7 weeks of
age than farm-to-farm differences.?? Piglets
reared by parity 1 females have increased
odds of being lighter at the end of the nurs-
ery phase,2® and those reared by mid-parity
sows (parity 3 to 5) are heavier at 10 weeks
of age than those reared by primiparous
sows.?” Although the individual parity num-
ber of dams was not available for analysis, we
consider that the influence of dam parity was
minimized because pigs reared by primipa-
rous sows were not included in the present
study. To minimize the confounding effect
of litter, Wolter et al® equally distributed
littermates to different treatments. Larriestra

etal?®

confirmed the importance of includ-
ing litter, which can be a source of variation
related to size, weight variation, and other

dam attributes, as a random effect in logistic
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models for the analysis of mortality and like-
lihood of being light at nursery exit, but this
strategy was not considered in the present

study. Nursery growth performance can also

23 or the use of

be influenced by health status
antibiotics in the diet. Growth performance
during the nursery period has been im-
proved by antibiotic use.” The fact that diets
used in the present study contained antibiot-
ics may limit extrapolation of the findings to
commercial units where antibiotic-free diets

are used.

The conduction of on-farm research in com-
mercial units is justified by de Grau et al?3
due to the wide variation observed in the
within-farm coefficient of variation (CV)

of weaning weight in 8 commercial farms
(from 17.4% to 40.7%). In the present study,
the within-batch CV of weaning weight
varied from 16.7% to 19.1%. Large varia-
tion in within-farm (8 herds) growth rate at
all stages of growth has also been reported
by Magowan et al,?® even though the same
diets were offered from birth to slaughter.
This denotes that several factors affect the
expression of genetic potential in pigs raised
under commercial conditions. Magowan et
al?8 postulated that differences in pig geno-
type may be a significant contributor to the
variable growth rate observed between pigs
from different herds, even when managed in
a common environment. Variation in growth
rate could not be attributed to differences

in genotype since a single commercial unit,
with the same genotype, was evaluated in the
present study.

Prediction equations have been used previ-
ously in the swine industry, especially for the
estimation of farrowing Weight29 and growth
performance rates.3? Also, the precision of

a predictor variable on a given outcome can
be obtained through the equations. How-
ever, the use of equations requires caution
to avoid generating incorrect conclusions.
The WW was previously considered a pre-
cise predictor of weight at 42 days, demon-
strating that it was highly correlated with
postweaning performance? and a major de-
terminant of lifetime growth performance.??
The fact that partial correlation coeflicients
did not change markedly and were not
weaker than bivariate coefficients, shows
that there is a direct relationship between
WW or ADG7 with growth performance
variables.!8 Although WW and ADG7 are
important variables that positively influence
nursery performance, using solely them to
predict the overall nursery ADG does not
explain all the variation in this variable. In

31

a comprehensive study where a large num-
ber of factors were included in a risk factor
analysis, approximately 70% of the variation
in weight at the end of the nursery period

(10 weeks of age) was explained by season

of birth, weight at birth, weight at weaning,
and weight at 6 weeks of age.>* In the pres-
ent study, 44% of the variation of nursery
ADG was explained by the WW and ADG7.
When the equation was validated with the
dataset of the fourth batch, the coefficient

of determination (R? = 0.54) suggested that
54% of the variation observed in the actual
values were explained by the model-predicted
values. The equation seems to underestimate
the performance of the fastest growing pigs
and overestimate the performance of some
of the slowest growing pigs. The advantage

in weight at the end of the nursery period is
usually maintained until the end of growing-
finishing.?> Therefore, predicting growth rate
in the nursery phase based on weaning weight
and performance in the first week could help
to estimate the number of days needed for
pigs to reach market weight.

Increasing the weaning weight and perfor-
mance during the first week post weaning
may be considered a goal to improve growth
performance in the nursery phase. Strategies
for increasing feed intake or preventing the
low feed intake problems immediately after
weaning should be considered. Increasing
water intake,3 providing an ideal propor-
tion of pigs per feeder hole,?” improving
diet digestibility,! and providing adequate
health conditions to weaned pigs*? may be
useful strategies to support wcight gain im-
mediately after weaning as would focusing
on light pigs in the earlier stages to identify
those that do not exhibit feed intake or ap-
pear to lose weight.

Implications
Under the conditions of the present study:

o The ADG7 and WW were not associ-
ated.

e The overall ADG in the nursery phase
was moderately predicted by WW and
ADG?7.

e Removals were reduced by increasing

ADGY in LightWW and MediumW W
pigs.
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ORIGINAL RESEARCH

Nutrient supplementation effects on pig
performance and sickness behavior during a porcine
reproductive and respiratory syndrome virus

infection

Jessica D. Colpoys, PhD; Shelby M. Curry, PhD; Wesley P. Schweer, PhD; Nicholas K. Gabler, PhD

Summary

Objective: Investigate how nutrient additive
inclusion impacts performance and sick-
ness behavior in pigs infected with porcine
reproductive and respiratory syndrome virus

(PRRSV).

Materials and methods: At 10 weeks of age,
108 PRRSV naive barrows (mean [SD] body
weight: 31 [1.4] kg) were allotted into 18
pens in a commercial barn and enrolled in a
35-day PRRSV challenge study. After a 5-day
acclimation period, all pigs were inoculated
intranasally and intramuscularly with a field
strain of PRRSV and began nutrient supple-
ment treatments. Treatments included no nu-
trient supplement (control; n = 6 pens), water
nutrient supplement (water; n = 6 pens),

and water and feed nutrient supplement
(water+feed; n = 6 pens). Pen performance
was recorded weekly at 0, 7, 14, 21, 28, and
35 days post inoculation (dpi). Pig home-
pen behavior was recorded on -1, 3, 6,9, 12,

15, and 18 dpi.

Results: Over the 35-day challenge, no
significant differences in pig viremia or per-
formance were reported due to treatment.
Compared to control, water+feed additive
increased sitting in pigs; however, no other
sickness behavior treatment differences were
observed. Decreased activity was observed 6
and 9 dpi. Eating was decreased 6 dpi whereas
drinking was decreased from 6 dpi through-
out the rest of the behavioral observation

period at 18 dpi.

Implications: The addition of a nutrient ad-
ditive in water and water+feed had minimal
effect on sickness behavior and no observed

effect on viremia or performance of PRRSV-
infected pigs. Decreased activity, eating, and
drinking may help caretakers identify health-
challenged pigs.

Keywords: swine, porcine reproductive and
respiratory syndrome virus, sickness behav-
ior, welfare, growth
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Resumen - Efectos de la suplementacion
de nutrientes en el rendimiento del cerdo
y el comportamiento de la enfermedad
durante una infeccién por el virus del sin-
drome reproductivo y respiratorio

Objetivo: Investigar como la inclusién de
aditivos nutritivos impacta el rendimiento y
el comportamiento de enfermedad en cerdos
infectados con el virus del sindrome repro-
ductivo y respiratorio porcino (PRRSV).

Materiales y métodos: A las 10 semanas

de edad, 108 corrales de machos libres del
PRRSV (peso corporal medio [DE]: 31

[1.4] kg) se asignaron a 18 corrales en un
edificio comercial y se asignaron a un estudio
de desafio del PRRSV con duracién de 35
dias. Después de un periodo de aclimatacién
de 5 dias, todos los cerdos se inocularon por

via intranasal e intramuscular con una cepa
de campo del PRRSV ¢ iniciaron los trata-
mientos con suplementos nutricionales. Los
tratamientos incluyeron: ningtin suplemento
de nutrientes (control; n = 6 corrales), suple-
mento de nutrientes en agua (agua; n = 6
corrales) y suplemento de nutrientes en agua
y alimento (agua-+alimento; n = 6 corrales).
El rendimiento en los corrales se registré
semanalmente alos 0,7, 14, 21, 28 y 35 dias
post-inoculacién (dpi). El comportamiento
de los cerdos por corral se registré los dias -1,

3,6,9,12,15y 18 dpi.

Resultados: Durante ¢l periodo de desafio
de 35 dias, no se detectaron diferencias sig-
nificativas en la viremia o en el rendimiento
de los cerdos debido al tratamiento. En
comparacion con el control, el aditivo de

agua+alimento aument el sentado en los
cerdos; sin embargo, no se observaron otras
diferencias de tratamiento en el comporta-
miento debido a la enfermedad. Se observé
disminucién en la actividad los dias 6 y 9 pi.
El consumo de alimento disminuyd el dia 6 pi
mientras que el consumo de agua disminuyé a
partir del dfa 6 piy durante el resto del perio-
do de observacién conductual a 18 dpi.

Implicaciones: Agregar un aditivo de nu-
trientes en aguay agua+a[imento tuvo un
efecto minimo sobre el comportamiento de
la enfermedad y no se observé ningtin efecto
sobre la viremia o el rendimiento de los cerdos
infectados con el PRRSV. La disminucién de
la actividad, consumo de alimento y agua de
bebida puede ayudar a los trabajadores a iden-
tificar cerdos con problemas de salud.
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Résumé - Effets de suppléments nutritifs
sur les performances de porcs et leur com-
portement maladif durant une infection
par le virus du syndrome reproducteur et
respiratoire porcin

Objectif: Erudier comment l'inclusion de
suppléments nutritifs affecte les performanc-
es et le comportement maladif de pores in-
fectés par le virus du syndrome reproducteur
et respiratoire porcin (PRRSV).

Matériels et méthodes: A 10 semaines dage,
108 castrats naifs pour le PRRSV (moyenne
de poids corporel [SD]: 31 [1.4] kg) furent
répartis dans 18 enclos dans une porcherie
commerciale et recrutés pour une étude sur
une infection défi avec le PRRSV. A la suite
d'une période d’acclimatation de 5 jours, tous

les pores furent inoculés par voies intranasale
et intramusculaire avec une souche sauvage
de PRRSV et ont débuté les traitements avec
les suppléments nutritifs. Les traitements in-
cluaient aucun supplément nutritif (témoin;
n = 6 enclos), supplément nutritif dans l'eau
(eau; n = 6 enclos), et supplément nutritif
dans l'eau et les aliments (eau+aliments; n =
6 enclos). Les performances par enclos furent
notées de manic¢re hebdomadaire 2 0, 7, 14,
21,28, et 35 jours post-inoculation (dpi).

Le comportement des porcs dans lenclos fut
noté aux jours -1, 3, 6,9, 12, 15, et 18 dpi.

Résultats: Durant les 35 jours de lessai, au-
cune différence significative dans la virémie
ou les performances des porcs ne fut rap-
portée due au traitement. Comparativement
aux témoins, le supplément cau+aliment

augmenta la position assise chez les porcs;
toutefois, aucune autre différence dans le
comportement maladif ne fut notée. Une
diminution de ['activité fut observée aux
jours 6 et 9 dpi. Laprise d’aliment était
diminuée au jour 6 dpi alors que la prise
d’eau était diminuée & compter du jour 6 dpi
jusqu’a la fin de la période dobservation du
comportement au jour 18 dpi.

Implications: L'ajout de suppléments nutri-
tifs dans I'eau et dans 'eau+aliment avait un
effet minimal sur le comportement maladif
et aucun effet observable sur la virémie ou
les performances des porcs infectés avec le
PRRSV. Une diminution de I'activité, de

la prise d’aliment et d'eau pourrait aider les
personnes soignant les animaux a identifier
les pores dont la santé est affectée.

mproving swine health is essential for

increasing swine welfare and sustainable

pork production. Swine health can be
challenged by common pathogens such as
porcine reproductive and respiratory syn-
drome virus (PRRSV), costing the US swine
industry approximately $664 million per
year.! These losses are partially explained by
reduced growth performance, feed intake,
and feed cf‘ﬁciency,z'4 and the increased oc-
currence of secondary viral and bacterial in-
fections.>® Little is known about how swine
health impacts nutrient utilization; thus,
sick pigs may have altered nutrient require-
ments.” An improved understanding of the
nutrient requirements of health-challenged
pigs can aid in developing solutions for im-
proving swine health and productivity.

Production losses in health-challenged pigs
can be partially explained by changes in
swine behavior.8 Sickness behavior is linked
to secretion of cytokines which motivate

a sick animal to rest and recover.? Swine
sickness behaviors often include decreased
activity and exploratory behaviors, decreased
maintenance behaviors such as eating,
drinking, and grooming, and increased ther-
moregulatory behaviors such as huddling
and shivering.lo These behaviors can be im-
portant for recovering from immune system
challcnges.8 While general swine sickness
behavior is well described, little is known
about how PRRSV specifically impacts pig
behavior. Since reduced eating and drinking
behaviors are common in sick pigs, these
behavioral differences could alter the efficacy
of delivering nutrient additives through feed
and water. Further, an improved understand-
ing of the progression of PRRSV sickness
behavior could be a valuable tool for early
identification of sick pigs.

The objectives of this study were to 1) investi-
gate how nutrient additive inclusion impacts
viremia, growth performance, and sickness
behavior of pigs infected with PRRSV and 2)
evaluate the progression of pig sickness behav-
ior over time duringa PRRSV infection.

Materials and methods
Experimental procedures were approved by
the Iowa State University Animal Care and
Use Committee (IACUC No. 4-15-7993-S).
Pigs were housed in a conventional confine-
ment unit with curtain sides and slatted con-
crete flooring. One hundred eight barrows
(PIC Cambro x Landrace and Landrace x
PIC Cambro, 31 [1.4] kg mean [SD] body
weight [BW], 10-week old, and negative for
PRRSV) were evenly blocked by BW and
genetics (2 genetic lines were used in this
study) into 18 pens (6 pigs/pen). Each pen
measured 1.8 x 2.4 m and contained one
0.3 m wide feeder and 1 cup system waterer.
Pigs were maintained at thermal neutral
temperatures and had ad libitum access to
feed and water. The diet was formulated to
meet or exceed the NRC nutrient and en-
ergy requirements for this size pig.”

All pigs were PRRSV negative (virus and
antibodies) before the start of the study.
After a 5-day acclimation to treatment pens,
all pigs were inoculated intranasally and
intramuscularly with 775 million genomic
units of a live field strain of PRRSV (open
reading frame 5 sequence 1-18-4) on 0

day post inoculation (dpi). Three nutrient
supplement treatments were evaluated: 1)
no nutrient supplement (control; n = 6
pens), 2) water nutrient supplement (water;
n = 6 pens), and 3) water and feed nutrient

supplement (water+feed; n = 6 pens). The
water and feed supplements consisted of a
liquid nutrient and electrolyte suspension
or a dry supplement powder, respectively.
Both supplements on a dry matter basis con-
sisted of a proprietary blend of sugar foods
by-products, betaine, soy protein isolates,
monosodium glutamate, sodium saccharin,
L-lysine, DL-methionine, L-threonine,
isoleucine, phenylalanine, aspartic acid, va-
line, ascorbic acid, zinc oxide, and artificial
flavors (Techmix LLC). The proprietary
liquid suspension stock was suitable for
delivery through a 1:128 water medicator
and the dry supplement was used per the
manufacturer’s instructions. The liquid stock
was 8.53% crude protein and the powder
32.25% crude protein.

Figure 1 outlines the timeline of PRRSV in-
oculation and administration of treatments.
The control treatment received no added
supplement throughout the study. Water ad-
ditive was provided from 1 to 4 dpi at 1:128
inclusion (1 ounce stock liquid per gallon

of water) and increased to 3% inclusion (3.8
ounces stock liquid per gallon of water) from
5 dpi to 8 dpi to account for expected changes
in water intake. Water treatment received

no supplement from 9 to 13 dpi. A liquid
supplement (55% stock plus 45% water) was
included at 3% of water intake from 14 to

18 dpi. Water treatment received no nutrient
supplementation thereafter. The water+feed
treatment received the same 1:128 inclusion
of the liquid stock in the water from 1 to 4
dpi and the 3% inclusion rate of liquid stock
from 5 to 8 dpi. From 9 to 35 dpi, water+feed
treatment was top-dressed with the dry pow-
der at 1.25% of diet or 25 Ibs/ton per manu-
facturer’s instructions by hand mixing it into
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Figure 1: Water and water+feed treatment nutrient additive schedule. The gray shaded numbers indicate the dpi where
sickness behavior was analyzed. The black shaded numbers indicate the dpi where pen feed disappearance, pig BW, and blood
samples were collected. Dpi = days post inoculation; BW = body weight.

Treatment Additive inclusion
Water 1:128 Water 3% Water None 3% of a 55% Diluted water None
E -1 0 1 2 3 4 5 6 8 9 10 1" 1172 13 15, 16 17 18 19 20 24 28 35
Water+ 1:128 Water 3% Water 1.25% Feed
Feed

the mash feed. The top-dress began later
(9 dpi) to test if extra nutrients in the diet
would enhance pig performance post peak
viremia and into recovery as average daily

feed intake (ADFI) would increase.

Pigs were snared weekly and blood samples
were collected (10 mL) via jugular venipunc-
ture for analysis on 7, 14, 21, 28, and 35 dpi.
Blood was allowed to clot and then centri-
fuged at 2000g for 10 minutes at 4° C.
Serum was stored at -80° C until analysis

at the Iowa State University Veterinary Di-
agnostic Laboratory for PRRSV serology.
Briefly, reverse transcription-polymerase
chain reaction (RT-PCR) and serum anti-
body testing for PRRSV was performed us-
ing commercial reagents (VetMAX NA and
EU PRRSV RT-PCR, Thermo Fisher Sci-
entific) and a commercial ELISA kit (Herd-
Check PRRS X3, IDEXX Laboratories,
Inc), respectively. A negative serum viremia
cycle threshold (Ct) was > 37 and serology
antibody was considered negative with a
sample to positive ratio (S:P) < 0.40.

Pig BW and pen feed disappearance was re-
corded at 7, 14, 21, 28, and 35 dpi. Pig BW
was averaged by pen and pen feed efficiency
(G:F) was calculated. No pig mortalities oc-
curred over the performance period studied

and during the PRRSV challenge.

Home-pen behavior of 10 pens of pigs (con-
trol n = 3 pens; water n = 3 pens; water+feed
n =4 pens) was recorded with color cameras
(Panasonic, Model WV-CP-484, Matsushita
Co LTD) that were positioned above the
pens. The cameras fed into a multiplexer using
Noldus Portable Lab (Noldus Information
Technology, Wageningen, The Netherlands)
and time-lapse video was collected onto a
computer using HandyAVT (version 4.3, An-
derson’s AZcendant Software) at 10 frames/s.
Video was collected on -1, 3, 6,9, 12, 15, and
18 dpi (Figure 1). Video observations were
recorded using a 10-minute scan sampling

interval from 7:00 AM to 7:00 pM daily by
one trained observer who was blind to treat-
ments. Percent of pigs standing, lying, sitting,
cating, and drinking within each pen was col-

lected (Table 1).
Shapiro-Wilk test and Q-Q plots were used

to evaluate the data for normality in SAS
(SAS version 9.4, SAS Institute Inc). Perfor-
mance and serology data were analyzed using
the Mixed procedure with treatment, dpi, and
the interaction of treatment and dpi used as
fixed effects, and pen was the experimental
unit. Behavior data were analyzed using the
Glimmix procedure of SAS with a beta distri-
bution. Treatment, dpi, and their interaction
were included as fixed effects and the number
of pigs visible per pen on camera was used as a
covariate. Pen was used as a random effect and
was considered the experimental unit. Data
are reported as treatment least squares means
and the significance level was fixed at P < .05.

Results

Pig viremia and serology

Pig viremia and antibody titer data are pre-
sented in Table 2. All animals were naive for
PRRSYV prior to starting the trial. At 7 dpi,
all pigs were positive for PRRSV as deter-
mined by RT-PCR Ct values on serum sam-
ples. There was an effect of dpi on PRRSV
titers (P < .001), where Ct was the lowest

at 7 dpi. The S:P ratio was used to assess
PRRSV antibody in the serum. There was

an effect of dpi (P < .001) on antibody levels
where there was no circulating antibody at

7 dpi, but antibody was present from 14 dpi
and weekly thereafter. There was no effect of
treatment or an interaction on PRRSV titers
(P = .12) or serology (P > .24, Table 2).

Pig performance and behavior

There was no difference in BW, average daily
gain (ADG), ADF], or G:F during weekly
or overall performance among treatments

(P > .07; Table 3). Water+feed treatment

pens were observed sitting more than
control pens (P =.008); however, water
treatment did not differ from control or
water+feed treatments (P 2 .13; Figure 2).
No other postures or activities differed by
treatment (P > . 51). A dpi by treatment
interaction was observed for lying (P = .01),
but no other dpi by treatment interactions
were observed (P >.08).

Lying, sitting, and standing postures dif-
fered across dpi (P < .001). On -1 dpi, 75.5%
of pigs per pen were observed lying, 0.8%
of pigs per pen were observed sitting, and
22.7% of pigs per pen were observed stand-
ing. No posture differences were observed
from -1 to 3 dpi (P > .19). Compared to -1
dpi, lying increased and standing decreased
6and 9 dpi (P < .001), and both returned
to pre-inoculation rates by 12 dpi (P > .38;
Figure 3A and B). Sitting 3 to 12 dpi was
similar to pre-inoculation rates (P 2 .19) and
increased on 15 and 18 dpi compared to -1
dpi (P < .02; Figure 3C). Eating and drink-
ing behaviors differed across dpi (P < .001).
On -1 dpi, 11.5% of pigs per pen were ob-
served eating and 4.1% of pigs per pen were
observed drinking. No differences in eating
behavior were observed from -1 to 3, 9, 12,
or 15 dpi (P = .08). Compared to -1 dpi,
cating decreased at 6 dpi and increased at 18
dpi (P < .02; Figure 4A). Drinking behavior
was similar to pre-inoculation rates on 3 dpi
(P =.67) but was decreased 6 through 18
dpi compared to -1 dpi (P < .02; Fig. 4B).

Discussion

It was hypothesized that the addition of a
nutrient and electrolyte additive through the
water or top-dressed in the feed would reduce
the negative impact of PRRSV. However,

the nutrient additive had minimal effects on
sickness behavior and no observed effects

on viremia or performance of pigs infected

with PRRSV. The ability of diets and feed
additives to modulate PRRSV-challenged
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Table 1: Ethogram of behaviors recorded via 10-minute scan sampling

Behavior Definition

Standing | All four hooves were on the pen floor with limbs extended or the pig was walking with limbs in both extension and
flexion.

Lying The pig's body and limbs were in contact with the pen floor.

Sitting The front limbs were extended and bearing weight and the rear limbs and body were in contact with the pen floor.

Eating The pig's mouth and nose were inside the feeder.

Drinking | The pig's mouth and nose were inside the waterer.

Table 2: Viremia and antibody titers of barrows inoculated with PRRSV and supplemented with a water only or water and feed

additive
Additive p*
Parameter  Control Water! Water+Feed'* SEM TRT DPI TRT x DPI

PRRSV titer (RT-PCR Ct5)
7 dpi 20.47¢ 20.78¢ 20.92¢ 0.53 12 <.001 99
14 dpi 29.08P 31.22P 30.90P
21 dpi 29.58P 30.88° 30.98P
28 dpi 35.922 36.022 36.622
35 dpi 35.652 36.852 36.632

PRRSV antibody (S:P ratio¥)
7 dpi 0.38P 0.52b 0.36P 0.10 24 <.001 69
14 dpi 1912 1.772 1912
21 dpi 1912 1.752 1.982
28 dpi 2.00° 1.822 1.942
35 dpi 1.902 1.792 1.902

and pen was the experimental unit.

Data were analyzed using the Mixed procedure of SAS with treatment, dpi, and the interaction of treatment and dpi used as fixed effects,

T Water additive provided from 1 to 4 dpi at 1:128 inclusion, increased to 3% inclusion from 5 to 8 dpi. A 55% additive (45% water) was
included at 3% from 14 to 18 dpi. Water+feed treatment did not receive water additive after 8 dpi.
* Feed additive was included at 1.25% of diet. It was hand mixed into diet from 9 to 35 dpi.

8 ACt>37is considered negative.

Y An S:Pratio < 0.40 is considered negative.

abic Values followed by different superscripts differ statistically (P < .05).
PRRSV = porcine reproductive and respiratory syndrome virus; SEM = standard error of the mean; TRT = treatment; dpi = days post
inoculation; RT-PCR = reverse transcription-polymerase chain reaction; Ct = cycle threshold; S:P = sample to positive ratio.

pig growth performance,! 113 yiremia, and

seroconversion have had mixed results.
Studies evaluating the impact of dietary
modifications on PRRSV observed im-
proved immune response of pigs receiving
high soybean meal diets'! and soy-derived
isoflavones.121415 In the current study,
however, there was no effect of treatment or
an interaction on PRRSV titers or serology,
which is consistent with other work from
our group.!? The results of the current study
could be due to inadequate additive dosage,
timing, or nutrient blend.

All animals were naive for PRRSV prior
to starting the trial. At 7 dpi, all pigs were
positive for PRRSV as determined by RT-
PCR Ct values on serum samples. Cycle
threshold was the lowest at 7 dpi, indicat-
ing greater virus present in serum at 7 dpi
compared with all other time points. Peak
PRRSV viremia is typically within the
first 7 dpi,16 but can persist up to 15 dpi.17
There was no circulating antibody at 7 dpi,
but antibody was present from 14 dpi and
weekly thereafter. This is consistent with
other studies evaluating PRRSV antibody

production.!®1? Circulating antibodies have
been detected for PRRSV as early as 9 dpi
and have persisted through 105 dpi.!”

From 0 to 7 dpi, all treatments were on aver-
age gaining 46% less and consuming 32%
less than the predicted ADG and ADFI,
respectively for 25 to 50 kg pigs.” This agrees
with data where 0 to 14 dpi ADG and ADFI
was reduced by 43% and 30%, respectively in
pigs challenged with PRRSV compared with
naive pigs.18 From 7 to 14 dpi, all treatments
were improving performance, but were still
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Table 3: Growth performance of barrows inoculated with PRRSV and supplemented with a water only or water and feed
additive

Additive
Parameter Control Water* Water+Feed*' SEM Pi
Start BW, kg 31.67 31.55 30.92 0.73 J7
0-7dpi
End BW, kg 34.84 34.59 34.50 0.90 .96
ADG, kg/d 0.45 0.44 0.51 0.06 .63
ADFI, kg/d 1.07 1.08 1.07 0.03 .93
G:F 0.43 0.39 0.48 0.05 .52
7 - 14 dpi
End BW, kg 38.57 38.70 37.90 0.79 .75
ADG, kg/d 0.54 0.59 0.49 0.05 .34
ADFI, kg/d 1.12 1.17 1.13 0.03 43
G:F 0.48 0.50 0.43 0.04 46
14 - 21 dpi
End BW, kg 43.20 4418 43.41 0.69 .59
ADG, kg/d 0.66 0.78 0.72 0.05 .30
ADFI, kg/d 1.61 1.63 1.48 0.05 .07
G:F 0.41 0.48 0.48 0.03 19
21-28 dpi
End BW, kg 52.24 52.87 52.15 0.86 .82
ADG, kg/d 1.29 1.15 1.25 0.06 .27
ADFI, kg/d 2.23 2.05 2.09 0.05 .08
G:F 0.58 0.56 0.60 0.03 74
28 - 35 dpi
End BW, kg 58.35 59.80 58.28 0.82 36
ADG, kg/d 0.88 0.99 0.88 0.05 14
ADFI, kg/d 2.20 2.28 2.30 0.08 .66
G:F 0.40 0.44 0.38 0.02 32
Overall (0-35)
ADG, kg/d 0.76 0.81 0.78 0.02 .25
ADFI, kg/d 1.65 1.65 1.61 0.03 .69
G:F 0.46 0.49 0.49 0.01 .29

Water additive provided from 1 to 4 dpi at 1:128 inclusion, increased to 3% inclusion from 5 to 8 dpi. A 55% additive (45% water) was

included at 3% from 14 to 18 dpi. Water+feed treatment did not receive water additive after 8 dpi.

T Feed additive was included at 1.25% of diet. It was hand mixed into diet from 9 to 35 dpi.

*  Data were analyzed using the Mixed procedure of SAS with treatment, dpi, and the interaction of treatment and dpi used as fixed effects,
and pen was the experimental unit.

PRRSV = porcine reproductive and respiratory syndrome virus; SEM = standard error or the mean; BW = body weight; dpi = days post

inoculation; ADG = average daily gain; ADFI = average daily feed intake; G:F = pen feed efficiency.
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gaining 29% less and consuming 28% less
than predicted performance for 25 to 50 kg
pigs.7 This is similar to previous research that
has shown PRRSV-infected pigs had de-
creased ADFI within the first 14 dpi.!! From
28 to 35 dpi, pigs were on average performing
similar to predicted performance for 25 to 50
kg pigs.”

Activity differed across dpi, as pigs were ob-
served lying more and standing less on 6 and
9 dpi compared to pre-inoculation rates. De-
creased activity is a classic sickness response
that is important for facilitating recovery.® In
the current study, no posture differences were
identified until 6 dpi. This is in contrast to a
PRRSYV infection in 6-week old pigs, where
activity differences were observed starting at
2 dpi.2% As peak viremia occurred 7 dpi in
the current study and typically occurs within
the first 7 dpi,16 these postures did not give
an early indication of PRRS infection. Sitting
was increased on 15 and 18 dpi compared to
-1 dpi, which may be related to seroconver-
sion and viral clearance or recovery.

Eating and drinking behaviors differed across
dpi. Compared to -1 dpi, eating decreased at 6
dpiand increased at 18 dpi. This is in contrast
to 6-week old pigs infected with PRRSV,
which exhibited decreased time spent eating
and average daily feed intake 1 to 13 dpi.?’
Increased eating behavior at 18 dpi may be
related to seroconversion commonly seen by

21 dpi in PRRSV-infected pigs,4 or a natural

change in eating behavior as pigs grc:w.21

Drinking behavior was decreased 6 through
18 dpi compared to -1 dpi. Since pigs re-
gained normal eating behavior quicker than
drinking behavior, it could suggest that feed
delivery of supplements would increase
consumption compared to water delivery.
However, it is possible that drinking patterns
changed as the pigs grew;21 thus, inclusion
of an uninfected, negative control group

and water meters affixed to individual pens
would have been beneficial. Nevertheless, as
water delivery of supplements and medica-
tions are common within the swine industry,
further investigation of PRRSV impacts on
drinking behavior and nutrient delivery are
warranted.

In conclusion, the addition of a nutrient and
electrolyte additive through the water or top-
dressed in the feed had minimal effects on
sickness behavior and no observed effects on
viremia or performance of pigs infected with
PRRSV. However, this study helped improve
our understanding of behavioral changes dur-
inga PRRSV infection in 10-week old pigs.
When behavior was evaluated every 3 days,
decreased activity was observed 6 and 9 dpi.
While these behaviors did not serve as an ear-
ly indication of PRRSV infection (ie, before
the approximate time of peak viremia), they
may help caretakers identify pigs currently un-
dergoing a PRRSV infection. Eating behavior
was decreased 6 dpi whereas drinking behav-

ior was decreased from 6 dpi throughout the

Figure 2. Percent of pigs observed sitting per pen (least squares means and SE)
across all observation days when given no nutrient supplement (control; n = 3
pens), water nutrient supplement (water; n = 3 pens), and water and feed nutrient
supplement (water+feed; n = 4 pens). Different superscripts indicate significance

at P <.05.
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rest of the behavioral observation period at 18
dpi. Thus, reduced drinking behavior in pigs
undergoing a PRRSV infection could impact
the efficacy of nutrient supplement delivery.

Implications
Under the conditions of this study:

¢ Nutrient additives minimally impacted
PRRSV-infected pig performance.

o Nutrient additives minimally impacted
PRRSV-infected pig behavior.

e Decreased activity and ingestive behav-
iors can be indicative of sick pigs.
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(dpi) with porcine reproductive and respiratory syndrome virus. Different superscripts indicate significance at P < .05.
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Summary

This study describes a spatio-temporal
cluster of Senecavirus A (SVA) outbreaks
reported in a midwestern US slaughter plant
during the summer of 2017. Data was col-
lected on multiple site characteristics to con-
duct risk factor analysis. On June 8, 2017,

6 of 10 finishing pig lots delivered to the
plant tested positive by reverse transcription-
polymerase chain reaction for SVA RNA.
Subsequently, 88 lots presented vesicular le-
sions at the plant, and 74 lots tested positive
between June 8 and July 10, 2017, which

was a significant temporal cluster.
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Resumen - Una investigacion retrospec-
tiva de los factores de riesgo asociados
con embarques de cerdos positivos para el
Senecavirus A en una planta empacadora
del medio oeste de los EE UU durante el
verano de 2017

Este estudio describe un grupo espacio-
temporal de brotes del Senecavirus A (SVA)
notificados en una planta de sacrificio del
medio oeste de los EE UU durante el verano
de 2017. Se recopilaron datos sobre las carac-
teristicas de multiples sitios para realizar un
andlisis de factores de riesgo. El 8 de junio de
2017, 6 de cada 10 lotes de cerdos de engorda
entregados a la planta dieron positivo por
reaccion en cadena de transcripcion reversa de
la polimerasa para el ARN del SVA. Posteri-
ormente, 88 lotes presentaron lesiones vesicu-
lares en la planta, y 74 lotes dieron positivo
entre el 8 de junio y el 10 de julio de 2017,
siendo un grupo temporal significativo.

Résumé - Enquéte rétrospective sur les
facteurs de risque associés avec des charge-
ments de porcs positifs pour le Senecavi-
rus A dans un abattoir du midwest Améri-
cain durant Iété 2017

La présente étude décrit un regroupement
spatio-temporel de poussées de cas de
Senecavirus A (SVA) rapportées dans un
abattoir du midwest Américain durant I'été
2017. Les données furent amassées sur les
caractéristiques de sites multiples afin de
mener une analyse des facteurs de risque. Le
8 juin 2017, 6 des 10 lots de porcs amenés
a l'abattoir testerent positifs par réaction
d’amplification en chaine par la polymérase
avec la transcriptase réverse pour TARN de
SVA. Subséquemment, 88 lots amenés a
Pabattoir ont présenté des lésions vésiculai-
res, et 74 lots ont testé positif entre le 8 juin
etle 10 juillet 2017, ce qui représente un
regroupement temporel significatif.

enecavirus A (SVA) is a virus of
S the genus Senecavirus of the family

Picornaviridae. The virus causes
vesicular lesions around the snout, mouth,
and hooves of pigs,! and was first identified
in North America in 2002 as a cell culture
contaminant.>? In 2014 and 2015, SVA
infection was also associated with outbreaks
of neonatal pig mortality in Brazil and in the
United States.*”7

Clinical signs associated with SVA include
erosions, ulcerations, and vesicular lesions
of the snout, oral mucosa, and coronary
band of distal limbs. Clinically, SVA may
be indistinguishable from foot-and-mouth
disease (FMD) and other swine vesicular
diseases. Since FMD is designated as a
foreign animal disease (FAD) by the US
Department of Agriculture (USDA), every
clinical case with lesions characteristic of
SVA or FMD, including cases recognized at

packing plants, must be investigated to rule
out the occurrence of an FAD. According to
the USDA’s Veterinary Services Guidance
Document 7406.3, an FAD investigation
must be conducted by state or federal animal
health officials.? These investigations take
time and resources from state and federal
animal health officials and market personnel
because pigs and products cannot move until
tests confirm the absence of an FAD.
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Currently, there is limited data on the
transmission and spread of SVA in the swine
industry. This report describes an assessment
of spatio-temporal dynamics, as well as an
investigation of risk factors associated with
a spike in the number of lots of pigs testing
positive for Senecavirus A at a midwestern
US packing plant during the summer of
2017. The retrospective analysis conducted
of all farms that provided animals to the
packing plant during the investigation
period (April 24, 2017 to August 8,2017).
The investigation, which was completed after
the USDA ruled out FMD and confirmed
SVA, aimed to describe epidemiological
factors associated with the spike in the
number of lots of pigs testing positive for
Senecavirus A at a packing plant.

Case description

SVA investigation background

On June 8, 2017, 10 lots of finishing pigs
were detected with vesicular lesions at a
midwestern US packing plant. After the
FAD Diagnostic Laboratory (FADDL)
ruled out FMD, the lots were tested by
reverse transcription-polymerase chain
reaction (RT-PCR) for SVA RNA and 6 of
the 10 lots were confirmed SVA positive.
Between June 9, 2017 and July 10,2017,
74 lots presenting vesicular lesions at the
same plant were confirmed SVA positive by
RT-PCR. All cases were negative for FMD
based on diagnostic testing at an FADDL.
Following the confirmation of SVA-positive
cases, an investigation was conducted to
describe the cluster of cases and to identify
factors that may have contributed to the
spread of the virus. The investigation was
conducted using data provided by the
packing plant. The suppliers of pigs to the
plant were not contacted nor were any of the
sites from which pigs originated visited.

Case definition

A lot of pigs was defined as all pigs from a
single supplier in a truck load, consisting

of up to approximately 170 market weight
pigs. For the purpose of this study, the SVA
status of each lot was used to classify the
pig supplier (farm of origin). A case was
defined as a pig supplier, which had a lot of
pigs test positive for SVA RNA by RT-PCR
after arriving at the packing plant. A single
truck load with pigs from multiple suppliers
would have multiple lots. During the
investigation period, all lots that had clinical

signs suggestive of vesicular disease were
tested for SVA RNA by RT-PCR unless a
previous test on pigs from the same supplier
had already tested positive.

Data

During the investigation period (April 24 to
August 8, 2017) retrospective information
on all suppliers that delivered pigs to the
study packing plant were obtained from

the plant records. The investigation period
was broken into 3 periods based on the

data obtained by the packing plant, the
pre-outbreak period from April 24 to June

7 (45 days), the outbreak period when SVA-
positive cases were reported from June 8

to July 10 (32 days), and the post-outbreak
period after the last positive case was reported
from July 11 to August 8 (35 days). The
supplier code, supplier address, and harvest
date were provided for 237 suppliers that
delivered lots of pigs to the packing plant
during the investigation period. For each

lot, the packing plant identified if the pigs
were delivered to the packing plant through

a buying station and whether the pigs for

a single supplier originated from multiple
sites. For suppliers with multiple sites, the
exact number and address of all the sites

was unknown. Therefore, the single address
provided for the supplier by the packing plant
was used to represent the multiple sites within
the same geographic area. The harvest dates
of the lots were collected to evaluate spatial-
temporal clusters of SVA-associated swine
vesicular disease cases during the outbreak.
The address of each pig supplier was provided
by the packing plant and subjectively assessed
using Google Earth maps to verify that it was
a swine site and to assess if pigs were raised
outdoors (absence of confinement buildings,
presence of fences and walls forming outdoor
pens, or presence of hoop structures) or
indoors (presence of a confinement barn).
This assessment was subjectively based on the
type of animal housing facilities present in the
satellite image.

To describe weather conditions during

the investigation period, mean daily
measurements were compared against the
mean from 30-year historical data on a
weekly basis and described as a percentage
of the mean historical value. The data for
temperature, relative humidity, and rainfall
precipitation were collected from a single
weather station 25 kilometers north of the
packing plant using Iowa Environmental
Mesonet.? The mean historical data for

temperature and rainfall at the same
weather station was extracted from Weather
Underground!? and for humidity from
Current Results.!!

Data analysis

Descriptive analysis was performed on

all data collected and odds ratios from
univariate logistic regressions were
computed to assess risk factors (P < .05).
The univariate analyses were done using the
R software (version 3.3.3; R Core Team)
and the R Stats Package. The risk factors
were: if the supplier raised pigs outdoors
(Yes or No), if the pigs from the supplier
were delivered to the packing plant through
a buying station (Yes or No), and the
supplier location type (multiple or single).
Pigs from suppliers with a single location
type all originated from a single site. Pigs
from suppliers with a multiple location type
originated from multiple sites within the
same 1-mile geographic area.

Retrospective local space-time clustering
was evaluated using the Bernoulli model

of the space-time scan statistic, which
compares the number of observed cases
occurring within all possible cylindrical
windows with the expected number of

cases falling in that window under the

null hypothesis of random distribution of
cases. The scan analysis was run assuming

a maximum window size set for up to

50% of the population at risk and with

a temporal window of 1 day because the
outbreak investigation period was short. The
spatial-temporal analyses were performed
using SaT Scan software (Kulldorfand
Information Management Services) and the
spatialization of the sites were performed in
QGIS software (QGIS Development Team).
Eligibility criteria to include suppliers in

the analyses were: 1) the address listed for
the supplier could be located in Google
Earth, 2) swine facilities were present at the
location, and 3) the supplier had delivered
one or more lots of pigs to the study packing
plant during the investigation period.

Results and Discussion

Data was obtained from the packing plant
for 237 suppliers who sent pigs to the plant
during the investigation period (Figure 1).
Data on lots of pigs from 44 of the suppliers
were excluded from the analysis because

the address listed for the supplier could not
be located using Google Earth or because
the location at the address appeared to lack
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Figure 1: Lots of finishing pigs monitored for SVA at a midwestern US packing plant from April 24 to August 8, 2017. Lots
tested positive for SVA by RT-PCR (n = 74; red bars), tested negative for SVA by RT-PCR (n = 14; green bars), or not tested
(n = 2290; yellow bars) throughout the investigation period. SVA = Senecavirus A; RT-PCR = reverse transcription-polymerase

chain reaction.
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swine facilities. The remaining 193 suppliers
sent 2378 lots of pigs to the packing

plant during the investigation period. Of
the 193 suppliers, 66 had at least 1 lot of
pigs that was tested for SVA by RT-PCR
because vesicular lesions were observed

at the packing plant, and 61 had lots that
were confirmed SVA positive by RT-PCR
between June 8,2017 and July 10,2017.
The onset of the outbreak and all the lots
monitored during the investigation period
are described in Figure 1. The timing of SVA
cases was consistent with a seasonal peak in
cases during the summer months.!2

Of the 193 suppliers, 38 raised pigs
outdoors, 22 sent pigs through a buying
station, and 60 sent pigs from multiple sites
(Table 1). One of the risk factors evaluated
was the frequency of SVA-positive pigs from
lots going through buying stations compared
to those coming directly to the plant from
the site where the pigs were raised. However,
there was no difference in the odds of testing
positive for SVA by RT-PCR between lots of
pigs delivered through a buying station and
those directly shipped from the site where
they were raised. The odds of a supplier

that raised pigs outdoors having a lot that

tested positive for SVA was 0.34 (95% CI,
0.12-0.81, P =.01), or 66% less compared to
suppliers that raised pigs indoors. The odds
of suppliers with single type sites havinga lot
that tested SVA positive was 0.58 (95% CI,
0.34-1.1, P =.09), or 42% less compared to
suppliers with multiple type sites.

Combined, those 2 ‘protective’ risk factors
(outdoor pigs and originating from single
sites) may be explained by these suppliers
likely being smaller, not part of a larger
production system, and having less contact
with other sites (eg, shared equipment or
trucks). Fewer connections may serve as

a protective factor since the frequency of
events in a swine farm (eg, frequency of
feed delivery and rendering dead pigs) has
been shown to be a significant risk factor for

disease transmission and spread.!>14

The relative humidity in weeks 1 to 6 was
above the mean historical values. In weeks 2,
3, and 6, daily high temperatures were above
historical mean values and greater than
mean historical rainfall events occurred in
weeks 1 and 4 (Table 2). While it is unclear
why cases of SVA tend to increase in summer
months, one possible hypothesis is that SVA

is transmitted from one herd to another
by flying insects. However, vectors are of
negligible importance in the epidemiology
of the disease.

Joshi et al'® conducted a diagnostic
investigation in 2 SVA-affected herds

and detected SVA in environmental
samples, mice, and houseflies. The results

of this investigation do not challenge that
hypothesis since the warm and humid
weather conditions before and during the
cluster of SVA cases at the packing plant
were favorable for flying insects to live and
reproducc.16 Humidity and temperatures
remained at or above the 30-year mean
during the outbreak and another rainfall
event led to above normal rainfall in week 8.
Although descriptive, our findings support
that weather conditions were favorable for
the reproduction of flying insects, which
may have contributed to the spread of SVA
between sites. However, the finding that pigs
raised outdoors was a protective risk factor
may contradict that hypothesis since pigs
raised outdoors are generally more accessible
to flying insects.
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Table 1: Risk factors associated with lots testing positive for SVA by RT-PCR at a midwestern US pork plant between April 24 to

August 8,2017

Lots tested for SVA by RT-PCR

OR(95%Cl)' | Pt

Pigs raised outdoors
Yes (n = 38)
No (n = 155)
Buying station
Yes (n = 22)
No (n=171)
Supplier location type
Single site (n = 133)
Multiple sites (n = 60)

Negative or not | Negative or
tested, No.* not tested, %
32 84.2
100 64.5
17 77.3
115 67.3
96 72.2
36 60.0

Positive, No. | Positive, %
6 15.8
55 355
5 22.7
56 32.7
37 27.8
24 40.0

0.34(0.12-0.81) | .01

0.60(0.19-1.61) | .34

0.58 (0.34-1.10) | .09

Only lots of pigs showing clinical signs of vesicular disease were tested.

T Odds ratio of a lot testing positive for SVA by RT-PCR if the supplier had (yes) the factor evaluated.
* Presence of lots testing positive (yes or no) were compared using logistic regression with a model that included the risk factor (pigs raised

outdoors, buying station and supplier location type) as the main effect.
SVA = Senecavirus A; RT-PCR = reverse transcription-polymerase chain reaction; OR = odds ratio.

Table 2: Weekly weather data compared to the 30-year mean over the investigation period for humidity, temperature, and

rainfall precipitation.

Humidity high, % Temperature high, °C | Rainfall precipitation, mm
Investigation | No. of % of historical % of historical % of historical
Week period* cases 2017 mean’ 2017 mean’ 2017 mean’
1 4/24-4/30 0 86.6 111 10.0 76 8.3 327
2 5/1-5/7 0 84.4 106 21.7 103 1.2 42
3 5/8-5/14 0 82.6 104 25.0 109 2.1 69
4 5/15-5/21 0 93.0 117 17.9 88 12.3 367
5 5/22-5/28 0 86.0 108 21.7 95 0.1 3
6 5/29-6/4 0 88.7 110 27.9 106 0.0
7 6/5-6/11 17 753 93 31.5 111 0.0
8 6/12-6/18 27 88.3 109 30.3 106 57 161
9 6/19-6/25 25 794 98 283 99 0.0 0
10 6/26-7/2 5 87.9 108 28.5 97 3.3 99
11 713-719 0 86.9 105 32.1 104 0.0 0
12 7/10-7/16 1 91.6 111 31.9 103 3.1 113
13 7/17-7/23 0 90.1 109 335 106 0.1 3
14 7/24-7/30 0 91.6 111 29.8 100 4.5 171
15 7/31-8/6 0 92.6 109 25.1 90 3.3 121
16 8/7-8/9 0 98.5 116 25.8 92 0.0 0

* The investigation period occurred from April 24 to August 8, 2017 and consisted of 3 periods: pre-outbreak (week 1-6); outbreak when
Senecavirus A-positive cases were reported (week 7-12); and post outbreak after the last positive case was reported (week 13-16).
T Values in bold are above the 30-year mean for that week.
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Figure 2: Cluster map showing the location of suppliers during an SVA outbreak between June 8 and June 28, 2017. Red dots
represent supplier addresses that had at least one lot of pigs that tested positive for SVA by RT-PCR at the packing plant, blue
triangles represent supplier addresses with lots of pigs that tested negative for SVA by RT-PCR at the plant, and the purple dot
is the packing plant. The yellow circle is the geographic cluster containing 81 supplier locations, 32 of which had at least one
SVA-positive lot of pigs delivered to the packing plant. SVA = Senecavirus A; RT-PCR = reverse transcription-polymerase chain
reaction.
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One significant cluster in time and space

(P <.001; Figure 2) was detected with the
spatial-temporal analyses. The time frame
of the cluster was from June 8 to 28, which
was nearly the entire outbreak period, and
the cluster covered a region with a radius of
83 km. The packing plant was located about
23 km south of the cluster center (Figure 2).
Thirty-two of the 81 sites (39.5%) in this
cluster had at least one lot of pigs that
tested positive for SVA by RT-PCR. The
cluster results confirmed that the number
of observed cases in this cluster were over 3
times higher than the number of expected
cases, suggesting that the proximity to

the packing plant may be associated with

a higher than expected incidence of lots

testing positive for SVA. Thus, the presence
of the packing plant inside the cluster
highlight that it may serve as an indirect
contact between the sites since packing
plants can act as a potential reservoir

of bacterial, viral, prion, and parasitic
pathogens capable of infecting animals and

fomites.!”18

However, a comprehensive investigation
of all possible routes of transmission of the
virus was not conducted. Therefore, the
role the packing plant played in the spread
of the virus can only be speculated. There
were other limitations in this outbreak
investigation as well. Due to the large
number of suppliers involved (n = 193),

suppliers were not contacted and site visits
were not carried out. Only information
provided by the packing plant was used. To
validate the geographic location of suppliers
provided by the plant, Google Earth images
were used to verify the supplier address and
subjectively assess the presence and type
(indoor or outdoor) of swine facilities.
Although the most recent images were used,
the possibility of outdated images or errors
in characterizing the facilities may have led
to some classification bias.
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Implications
Under the conditions of this study:

o A cluster of SVA cases occurred at a
plant between June 8 and June 28, 2017.

o Pigs with SVA were less likely from
single site suppliers or kept outdoors.

o Weather conditions pre-outbreak may
have favored insect multiplication.
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CONVERSION TABLES

Weights and measures conversions

Common (US) Metric To convert Multiply by
1oz 2835g oztog 28.4
11b (16 oz) 45359¢g Ib to kg 0.45
221b 1kg kg to Ib 2.2
1in 2.54 cm in to cm 2.54
0.3%9in 1cm cm to in 0.39
1ft(12in) 03Tm fttom 0.3
3.28 ft Tm m to ft 3.28
1 mi 1.6 km mi to km 1.6
0.62 mi 1km km to mi 0.62
1in2 6.45 cm? in? to cm? 6.45
0.16 in? 1 cm? cm? to in? 0.16
12 0.09 m? ft? to m? 0.09
10.76 ft? 1m? m? to ft? 10.8
113 0.03m3 ft3 tom3 0.03
35.3 ft3 1m3 m3 to ft3 35
1 gal (128 fl oz) 38L galtoL 3.8
0.264 gal 1L L to gal 0.26
1qt(32floz) 946.36 mL qttolL 0.95
33.815floz 1L Ltoqt 1.1
Temperature equivalents (approx) Conversion chart, kg to Ib (approx)
°F e Pig size Lb Kg
32 0 Birth 3.3-44 1.5-2.0
50 10 Weaning 7.7 35
60 15.5 11 5
61 16 22 10
65 183 Nursery 33 15
70 21.1 it =
75 238 >3 25
80 26.6 66 30
82 28 Grower 99 45
85 294 110 >0
90 322 132 60
102 38.8 Finisher 198 90
103 39.4 220 100
104 40.0 231 105
105 40.5 242 1o
106 41.1 2>3 1o
Sow 300 135
212 100
661 300
F=("Cx9/5)+32 Boar 794 360
*C=("F-32)x5/9
800 363

1 tonne = 1000 kg
1 ppm =0.0001% = 1 mg/kg = 1 g/tonne
1 ppm=1mg/L
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Ingelvac CircoFLEX® is now non-virucidal®
thanks to a brilliant idea.

The new DiaTEC

purification process:

EXPRESSION

Antigenic virus-like particles
(VLPs), identical to the live
PCV2 virus, are produced.

3.
THE DIATEC PROCESS

The new purification process
removes residual cell components
from the VLPs.

. Ingelvac CircoFLEX® antigen ae Cell debris

((+FLEX DiaTEC

Cell media components

2.

PURIFICATION

Non-specific proteins and cell
debris are extracted, leaving
the VLPs.

4,

A NON-VIRUCIDAL
VACCINE

The result is a non-virucidal
vaccine.

Ingelvac CircoFLEX® antigen with
Boehringer Ingelheim’s DiaTEC process

To learn more about Ingelvac CircoFLEX® and the new DiaTEC purification process,

contact your Boehringer Ingelheim representative.

! Bautista E, Schlesinger K, Gassel M. Boehringer Ingelheim Animal Health USA Inc. Data on file, Study No. 2017044. ~ Boehringer
INGELVAC CIRCOFLEX® is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license. ||| .
©2020 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA. All Rights Reserved. US-POR-0154-2019 ]l Ingelhelm



NEWS FROM THE NATIONAL PORK BOARD por

Zaabel joins NPB Swine Health and

Production Team

In late January, the National Pork Board
announced Dr Pam Zaabel, DVM, as Direc-
tor of Swine Health to work on the Pork
Checkoff’s Swine Health and Production
objectives and priorities. Zaabel previously
worked at the National Pork Board as Di-
rector of Swine Information and Research
(2006-2008) and most recently as a Veteri-
nary Specialist at the Iowa State University
Center for Food Security and Public Health,

where she was responsible for projects fo-
cusing on swine diseases and swine health.
Zaabel has worked extensively on African
swine fever and the Secure Pork Supply Plan.
She lives in Kellogg, Iowa with her husband,
Roger, and five children.

For more information, contact Dr Pam Zaa-
bel at pzaabeldpork.org or 515-223-2600.

checl:o‘ft;
4
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Dr Pam Zaabel, Director of Swine Health.

Checkoff announces key task forces for 2020

In its bid to become more nimble and
outcome-focused, the National Pork Board
has gone from a committee-based structure
for its research planning to one of task forces
on specific objectives. In the science area,
these include the Swine Disease (National
Swine Disease Council ), Euthanasia, Public
Health Implications of Live Production,
Water Quality and Soil Health, and Air

Quality task forces. The first two in the list
will have a heavy focus on African swine
fever in 2020. According to the board of
directors, this change is designed to move on
priority areas of the industry more quickly.
This change will still be led by pork produc-
ers but will have greater involvement from
staff and outside subject matter experts. To
help expedite potential solutions to the key

objectives of each task force, the board has
approved much larger budgets than most
previous science-based committees have had
in the past.

For more information, contact Dr Dave
Pyburn at dpyburn@dpork.org or 515-223-
2634.

Pork’s sustainability continues upward trek

The Checkoft recently released its new sustain-
ability report, Commit and Improve: Pig Farm-
ers” Approach to Sustainability, and updated
porkcares.org website. The report and web-
site share firsthand accounts and data support-
ing pig farmers’ progress toward sustainability

through the We Care ethical principles.

“As pig farmers, we are committed to pro-
ducing safe food, protecting the environ-
ment and caring for our pigs by following
the six We Care ethical principles,” said Da-
vid Newman, president of the National Pork
Board and a pig farmer representing Arkan-
sas. “These new resources were developed to
share relevant information and metrics and
to lay a foundation for continuous improve-
ment in the area of sustainability.”

The new report demonstrates the progress
pig farmers have made toward the We Care
ethical principles of food safety, animal

well-being, the environment, public health,
our people, and communities. Data for the
report was gathered from governmental agen-
cies, the pork industry’s life cycle assessment,
and pig farmers from across the country.
Highlights that demonstrate the pork indus-
try’s commitment to the We Care principles
include:

e According to the Environmental
Protection Agency, pork production
contributes just 0.46% of US green-
house gas emissions to the atmosphere.

e More than 71,000 individuals are
Pork %ality Assurance Plus certified,
representing roughly 85% of US pork
production.

o The pork value chain has come together
to develop and use the Common Swine
Industry Audit, which is certified by the
Professional Animal Auditor Certifica-
tion Organization.

o The most recent life-cycle assessment,
A Retrospective of US Pork Production,
shows a significant reduction in the use
of natural resources during the past 55
years. Per pound of pork produced, US
pork producers have reduced land use
by 76%, water use by 25%, energy use
by 7%, and their carbon footprint by
more than 7%.

e More than 94% of pig farms keep
detailed medical and treatment records,
which shows pig farmers’ commitment
to responsible antibiotic use.

o In 2018, pig farmers donated 3.2 mil-
lion servings of food, volunteered more
than 54,000 hours, and donated more
than $5.5 million to local charities.

For more information, contact Dr Brett
Kaysen at bkaysen@pork.org or 515-223-

2600.
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AASY NEWS

Alternate Student Delegate selected for AASV Board

The AASV Student Recruitment Com-
mittee is pleased to announce the selec-
tion of Amanda Anderson, a second-year
veterinary student at Iowa State University
(ISU), as the incoming Alternate Student
Delegate to the AASV Board of Directors.

Growing up in Iowa, Anderson was
involved in 4-H, FFA, family farming
activities, and spent time at local veteri-
nary clinics. Through those activities, she
became interested in food-animal veteri-
nary medicine at an early age. “I gained an
appreciation for livestock production and
found my passion for health and medi-
cine, Anderson recalls.

As an undergraduate majoring in animal
science at ISU, Anderson strived to gain a
well-rounded perspective of the swine vet-
erinary profession. Beginning as a research
intern under Dr Derald Holtkamp, she
not only learned about disease transmis-
sion and biosecurity, but she also made
numerous contacts in the industry, excit-
ing her about swine veterinary medicine.

Anderson also spent part of her under-
graduate time conducting research and
site visits as a Veterinary Project Manager
for Smithfield Hog Production. There,
she managed rotavirus research under

Dr Jeremy Pittman, collected samples,
analyzed diagnostic data, and provided
recommendations. Her enthusiasm for
her research projects in this role moti-
vated her to pursue a Master of Science in
Veterinary Preventive Medicine concur-
rently with her DVM.

Anderson has held multiple positions of
service in her academic career. Anderson’s
excellent communication, organizational,
and leadership skills she learned as an Iowa
officer for the National FFA Association
will help her serve AASV as the Alternate
Student Delegate. She has also held the of-
fice of president for the ISU Pre-veterinary

Club, serves as a student representative for
curriculum and hospital recommendations
for the ISU College of Veterinary Medicine
Food Animal Advisory Board, and repre-
sented the first year class and volunteered as a
wet lab committee member for the ISU Stu-
dent AASV Chapter. She is currently the vice
president of the ISU Student AASV Chapter.

Anderson has participated in the AASV An-
nual Meeting in the past, both as a student
poster presenter and as a Research Topics
participant. Selected for the 2020 Veterinary
Student Poster Competition, Anderson will
present research from her 2019 summer in-

ternship at Pipestone Veterinary Services at
the AASV Annual Meeting in Atlanta.

Inspired by participation, mentorship, and
connections she has made through AASYV,
Anderson hopes to become more involved as
aleader in the progress of the organization.
“Each year it becomes more apparent that
the association is made up of many diverse,
motivated individuals who are quickly mov-
ing the industry forward through innovation
and collaboration,” she states.

In her role as the Alternate Student Del-
egate, Anderson is excited to connect with
more food animal interested veterinary stu-
dents. “T hope to get more students involved,
assist in making them aware of the opportuni-
ties available through AASV, and drive the
organization forward as the next generation.”

As the daughter of AASV Past President

Dr Matt Anderson, Amanda carries on a leg-
acy within AASV. After graduation, she plans
to join a swine-specific practice with health,
management, and production responsibilities.
She hopes to participate in research, product
development, and eventual ownership.

Amanda Anderson, Alternate Student
Delegate to the AASV Board of Directors

Anderson will assume her duties as Alternate
Student Delegate during the 2020 AASV
Annual Meeting in Atlanta, Georgia. The
current alternate delegate, Jamie Madigan
(NCSU, 2021), will assume the delegate
position currently held by Jonathan Tubbs
(Auburn, 2020), who will rotate off the
board. Jamie and Amanda will represent stu-
dent interests within AASV as non-voting
members of the Board of Directors and the
Student Recruitment Committee. Please
join us in welcoming Amanda to the AASV
Board of Directors and thanking Jonathan
for his service!
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Start your AASV leadership path: join an AASV committee

The AASV Board of Directors establishes
committees to address specific issues associ-
ated with swine veterinary medicine and
provide recommendations for actions to the
AASV leadership. The AASV committees
are an integral part of the leadership struc-
ture within AASV. They also serve as a great
way for members to participate in develop-
ing positions for the association, learn about
particular issues, and meet other members.

Each AASV committee typically conducts
a face-to-face meeting during the AASV

Annual Meeting. The majority of AASV’s

15 issue-based committees will meet on Sat-
urday morning during the 2020 AASV An-
nual Meeting. Committees generally handle
additional business by email or conference call
during the remainder of the year. All commit-
tee meetings are open to any AASV member,
including student members. Only committee
members are eligible to vote.

The committees are a critical part of the
AASV leadership, and we appreciate the
efforts of the volunteer members. Visit the

committee web pages on the AASV website

(aasv.org/members/only/committee.php)
to learn more about the committee activities
and view the meeting agendas.

If you are interested in joining a committee,
please contact the committee chair or AASV
Director of Communications, Dr Abbey
Canon at canon@aasv.org. We hope to see
you at a committee meeting!

Visit the AASV Well-Being Center at the 2020 Annual
Meeting; pick up an AVMA Wheel of Well-being

Well-being — the state of being comfortable,
healthy, or happy - is something you can
practice every day, whether you have 3 min-
utes or 3 hours. Right now, take 30 seconds
and smile. Smiling is a powerful tool that can
fend off sadness, anxiety, and nervousness.

The American Association of Swine Veteri-
narians is committed to providing members
resources to promote well-being.

The American Veterinary Medical
Association’s (AVMA) Wheel of Well-being
highlights three dimensions of wellness

— physical, social, and emotional — with

tips for activities you can do at home, at
work, and on-the-go, like the smiling tip
previously mentioned. It also includes a clear
pocket to insert a reminder of what you are
passionate about, such as a photo, a word,

a quote, or anything else that motivates

you to be at your best. Learn more about
the Wheel of Well-being at youtube.com/
watch?v=5FmDQZ_p@AUU.

The AVMA strives to be a nationally recog-
nized leader in promoting health, well-being,
and diversity for the veterinary profession.
The AASV is excited to partner with AVMA
and CareCredit in their efforts to advance
wellness and help promote a healthy physical
and emotional environment in veterinary
medicine. By sharing the AVMA Wheel of
Well-being, we hope to help inspire swine
veterinarians, team members, and their cli-
ents to incorporate these and other wellness
practices into their daily lives.

For more resources on well-being and
other related topics, please visit aasv.org/
Resources/lWellbeing and avma.org/
wellbeing.

Be sure to pick up a free AVMA Wheel of
Well-Being, participate in interactive activi-
ties, gather and share healthy tips
to support a culture of well-being,
and find other wellness resources at the
AASV Well-being Center in the Centennial
Foyer at the Hyatt Regency in Atlanta dur-
ing the 2020 Annual Meeting.

Visit early, supplies are limited!
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Call 1-800-273-8255

Text the Word
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Salary Survey 2020

The AASV is conducting its seventh survey
of swine-veterinarian income and benefits.
Active members of AASV (non-retired vet-
erinarians) in the United States and Canada
are asked to watch for information regarding
the 2020 survey in the AASV e-Letter, and
to participate by using the electronic survey
form on the AASV website.

Similar surveys have been conducted every
3 years since 2002. Members have found the
resulting salary and benefit summary useful
when seeking employment or preparing to
hire veterinary professionals in the swine
industry. The survey results have also been
used to inform veterinary students about
the career opportunities available in swine
medicine.

Members of AASV are divided into two
survey groups according to their employ-
ment type. The practitioner survey should

be completed by members engaged in private
practice, as well as those who oversee pig
health for a production or genetics company.
Members who work for a university, corpo-
ration, or government and are engaged in
education, research, technical services, public
health, or regulatory work should complete
the survey for public/corporate veterinarians.

In addition to 2019 income and benefits, the
survey requests information about education
and training, employment type, and hours
worked. Responses are confidential and the
results are reported in a manner to assure
participant anonymity.

The overall results of the salary and com-
pensation review will be published and
distributed for use by AASV members and
students. Previous survey results are available
for members to access on the AASV website
under the Member Center menu tab.

AASV Annual Meeting proceedings

online

The proceedings of the 2020 AASV Annual
Meeting are available at aasv.org/annmtg/
proceedings for members to download.

The proceedings are available in the follow-
ing formats:

o The “bigbook” of all the regular session
papers in a single PDF file with a linked
table of contents

e Seminar booklets: a PDF file for each
seminar

¢ Individual papers in the Swine Infor-
mation Library: aasv.org/library/
swineinfo/

To access the files, make sure your AASV
membership has been renewed for 2020.
You'll need your AASV website username
and password to log in. If they are not handy,
contact the AASV office or use the “Reset

Password” link in the upper right of the
AASV website (aasv.org) to have them
emailed to you.

#DYK?

(Did You Know?)
AASV is on

social media
Join AASV on social media

Joinuson
Facebook dAASwineVets

Follow AASV on
Twitter dAASwineVets

Read AASV e-Letter news
headlines on
Twitter dAASVNews

Follow us on
Instagram dAASwineVets
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SWINE DISEASE MANUAL

5TH EDITION

Purchase
at the AASY

E] Neumann, A Ramirez, K] Schwartz

Registration
DN

SWINE DISEASE MANUAL

FIFTH EDITION

An informative reference for
students, instructors, practitioners,
technicians, producers, and anyone
working in the swine industry

Provides a concise overview of
bacterial, viral, parasitic, nutritional,
and other diseases and syndromes
affecting swine

Information for each etiologic
agent includes alternate
names, definition, occurrence,
history, etiology, epidemiology,
pathogenesis, clinical signs,
lesions, diagnosis, and control

Includes a section on swine
industry terminology and a handy E ] Neumann
chart of common abbreviations A Ramirez

K ) Schwartz
Updated information on African
swine fever, Senecavirus A, swine
enteric coronavirus diseases,
and more

Published by the
American Association
of Swine Veterinarians

91 pages of text; indexed

Price: $30 plus shipping/handling

Orders accepted online LesoAY ASS0c,,
beginning March 20 ’ F

http://ecom.aasv.org/sdm e vprprstt



American Association of Swine Veterinarians Foundation Auction

AASY Foundation
Fundraising

AUC | ION

Held in conjunction with the
AASY ANNUAL MEETING
March 9,2020 - Atlanta

THANKYOU to the many individuals,
veterinary practices,and companies
who made generous contributions to the auction!

AUCTION DONORS

Abilene Animal Hospital East Fork Swine Veterinary Services
AgCreate Solutions Energy Panel Structures
AMVC Fairmont Veterinary Clinic
Pat Anderson Fast Genetics
Animal Biotech Four Star Veterinary Service
Anonymous Pete Franz
APC Wayne Freese
Paul Armbrecht Tom Gillespie
Asociacion Mexicana de Norma Gonzalez
Veterinarios Especialistas en Cerdos Ghiista Gabdell
AVMAPLIT Jeff Harker and Family
Butch and Emma Baker Perry Harms

= John and Andrea Baker Peggy Anne Hawkins

Melissa Billing Phil Hayes
.Bimeda _ Steve Henry
Boehringer Ingelheim Jeff and Jennifer Husa
Brian Boyle Huvepharma
Cambridge Technologies Indiana Packers Corporation
Mary Lou Chapek-Hogg Innovative Veterinary Solutions
Jack and Carla Coleman lowa Select Farms
Susan Detmer lowa State University College of
Diamond V Veterinary Medicine
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For information about the AASY Foundation,



March 9, 2020

2020: A Vision
for the Future

Help ensure the future and create
a legacy for swine veterinarians
by participating in the 2020
fundraising auction!

Start bidding today:
aasvf.cbo.io

Silent auction bidding closes at
7:00 PM Eastern Daylight Time
on Monday, March 9.

Everybody bid-a-now!

lowa State University Veterinary
Diagnostic Laboratory

Clayton Johnson
Kerry and Betsy Keffaber
Andrew Kleis
Paul and Markeeta Knoernschild
Kuster Research and Consulting
Claire LeFevre
Livestock Veterinary Services
Aaron Lower
Paul Mleziva
National Pork Producers Council
Norbrook
Pharmacosmos
Pharmgate Animal Health
Phibro Animal Health
Reid Philips
PIC
Dale Polson
Cristina Quijano Alvarez
Karen Richardson
Max and Carol Rodibaugh

AUCTION DONORS

N
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Gail Rueff
Larry Rueff
Lee Schulteis
Skylar Nutrition
Smithfield Foods
Steve Sornsen
Struve Labs International
Suidae Health & Production
Swine Medicine Education Center
Swine Vet Center
Harold Tilstra
Mike and Lisa Tokach
Tonisity
Matthew Turner
Dennis and Elizabeth Villani f
Virox Animal Health
John Waddell
Warren Wilson
Nathan Winkelman
Boguslaw Zakrzewski
Zoetis

'T"—'—————— T

see aasv.org/foundation.
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Innovative

solutions
for ImprOVEd pig
performance.

TechMix is a market leader of innovative, science-designed products that
provide effective alternatives for veterinarians and producers. Our products
provide support to the young pig, resulting in improved hydration status,

gut integrity, and overall performance. Our 3E program is an effective

combination of products and practices proven to help pigs thrive.

Enrichment
Encouragement

Learn more about TechMix. Call 877-466-6455 or visit TechMixGlobal.com
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The fellowship of One Health

very December for nearly two de-
Ecades, especially as a student amidst

finals, I have binge watched the Lord
of the Rings when the winter holidays near.
This year was no exception, particularly
because this article was due near Christmas.
The movie-based-on-book trilogy spends 9
hours in Middle Earth assembling good to
defeat evil and the one ring to control all.

Off screen, a great opponent gathers
strength as it multiplies in many countries
outside of the United States. Foreign animal
disease preparedness and prevention are part
of our everyday lives now. We talk, think,
and worry about African swine fever (ASF)
every single day.

Spoiler alert — good triumphs against evil in
the Lord of the Rings story. But where it all
started was with a fellowship of the ring, a fel-
lowship of diverse beings — hobbits, dwarves,
elves, and men — who came together with a
shared common goal as darkness approached.

The swine industry has united in fellowship
to focus their prevention efforts on African
swine fever. The American Association of
Swine Veterinarians (AASV) continues to
have strong allied forces with the National
Pork Board (NPB), National Pork Produc-
ers Council (NPPC), the Swine Health

Information Center, and others to prevent
ASF and other foreign animal diseases.

Justifiably, we have put a great deal of atten-
tion toward ASF prevention and prepared-
ness. Those efforts have likely led to improved
biosecurity and disease prevention of all
diseases. While attention is on foreign animal
disease prevention, we still battle porcine
reproductive and respiratory syndrome, and
goblins, and influenza, and trolls, and Salmo-
nella, and orcs daily. At least some of those.

Regardless of the pathogen, having strong
partnerships in place is important for disease
control and prevention. Even in the face
of ASE we continue to build fellowships
to strengthen our forces beyond the swine
industry. The AASV continues to regularly
meet with the Centers for Disease Control
and Prevention (CDC), the US Depart-
ment of Agriculture (USDA) Agriculture
Research Service, the Food and Drug Ad-
ministration (FDA), and others to identify
common goals.

For example, AASV, NPB, and NPPC re-
cently attended a preharvest workshop in
Washington DC. With representatives from
beef and dairy, poultry and eggs, CDC,
USDA, state public health, and state animal
health, we met to discuss a shared goal -

safe food.

About a year ago, Dr Harry Snelson wrote an
advocacy article, “Pigs are not broceoli”! In
that article, he described a 2015 Salmonella
outbreak associated with pork consumption.
During that outbreak, there was a strong
desire from a public health department to
perform an on-farm investigation and col-
lect samples from the farm environment and
pigs. The primary public health response in
any outbreak investigation is to identify the
source, stop the outbreak, and prevent future
cases. There were several reasons why the
proposed on-farm sampling would not have
helped achieve those goals in that outbreak.

Following that outbreak and investigation,
stakeholders recognized the need to come
together via a collaborative One Health
approach to understand how we as public
health, animal health, and industry achieve

“The primary public health response in
any outbreak investigation is to identify
the source, stop the outbreak,

and prevent future cases.”

the shared goal of producing and provid-
ing safe food. The objective of the recent
preharvest workshop was to enhance com-
munication and collaboration networks
between industry, animal, and public health
surrounding foodborne illness.

As expected, achieving common goals must
start with early, open communication. The
best way to ensure that occurs is by having
working relationships — a fellowship — in
place before an outbreak.

Early communication between these three
entities provides an opportunity for all
stakeholders to learn what we do not know,
learn what others do know, and learn what
else we might do to mitigate foodborne ill-
ness immediately.

As suggested during the workshop, one of
the most important pieces of a preharvest
foodborne illness investigation is an industry
assessment. Industry and animal health rep-
resentatives can and should be relied on as
subject matter experts, helping public health
epidemiologists understand how pig farming
works, where and how a pig spends its life,
and if their hypotheses might be possible.
Industry assessment should be at the top of
an inverted pyramid, and often sample col-
lection at the bottom.

I often retell the story of a cluster of Cam-
pylobacter jejuni cases in sheep ranchers to
demonstrate the value of veterinarians in
public health. A public health and food ani-
mal veterinarian who was very familiar with
livestock, sheep and wool, and “how things
work” was involved in the investigation.
Again, the investigation goals were to identify
the source, stop the outbreak, and prevent fu-
ture cases. Because of this public health veteri-
narian’s background, she knew the questions
to ask. This cluster, associated with patients
castrating lambs with their teeth, was solved
because of an industry understanding.

Advocacy in Action continued on page 105
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A Cost-Effective,
Low-Stress Injection Site

Isn’t an Injection Site

Protect pigs’ health and performance — and your customers’ profits —
with fast, flexible Aivlosin® Water Soluble. Aivlosin® delivers the potent,
latest-generation macrolide tylvalosin. It achieves peak blood levels

in < 2 hours for effective control of SRD and ileitis.

Save time, stress and expense with Aivlosin® Water Soluble compared
to injectable treatment alternatives. Treat with no needles, less stress,
and no withdrawal period.

Ask your Pharmgate representative about Aivlosin® Water Soluble or visit pharmgate.com.

Al LosSIf

. ) s — 3
Water Soluble Granules (tylvalosin) ’ it

pharmgate.com 1(800) 380-6099

Important Safety Information: Available under prescription only. AIVLOSIN is indicated for the control of swine respiratory disease (SRD)
associated with Bordetella bronchiseptica, Haemophilus parasuis, Pasteurella multocida and Streptococcus suis, or porcine proliferative
enteropathy (PPE) associated with Lawsonia intracellularis, in groups of swine in buildings experiencing an outbreak of either disease. For use
only in drinking water of pigs. Not for use in lactating or pregnant females, or males and females intended for breeding. People with known
hypersensitivity to tylvalosin tartrate should avoid contact with this product. When used in accordance with label directions, no withdrawal period

is required before slaughter for human consumption. \
&N Pharmgate

ANIMAL HEALTH



NADA 141-336 Approved by FDA.

LOSIF

(62.5% w/w Tylvalosin as Tylvalosin Tartrate)
Water Soluble Granules

Use only as directed.

For use only in the drinking water of pigs.

Not for use in lactating or pregnant females, or

males and females intended for breeding.

CAUTION:

Federal law restricts this drug to use by or on the order of a licensed veterinarian.
PRODUCT DESCRIPTION:

Aiviosin® (tylvalosin tartrate) Water Soluble Granules is a water soluble granular
powder for oral use by administration in the drinking water.

ANTIBIOTIC CLASSIFICATION:

Tylvalosin, the active ingredient in Aiviosin® Water Soluble Granules, is a
macrolide antibiotic.

INDICATIONS:

For Swine:

Control of porcine proli (PPE) with Lawsonia
intracellularis infection in groups of swine in buildings experiencing an
outbreak of PPE.

Conlro\ of swnne resplralory disease (SRD) associated with Bordetella

parasuis, ‘multocida, and Streptococcus
suis in groups of swine in buildings experiencing an outbreak of SRD.
DOSAGE AND ADMINISTRATION:
Prepare drinking water medicated with 50 parts per million tylvalosin. Administer
continuously in drinking water for five (5) consecutive days.
Galvanized metal adversely affects the stability of tylvalosin in water and may
reduce the effectiveness of the product. Prepare a fresh batch of medicated
stock solution or medicated drinking water daily.
MIXING DIRECTIONS:
Direct Mixing:
When mixing the product directly into the drinking water system, the contents of
the sachet should be sprinkled onto the surface of the water and mixed slowly
and thoroughly for at least 3 minutes. Prepare a fresh batch of medicated
drinking water daily.
Stock Solution:
When preparing a stock solution, the recommended concentration is one
40-gram sachet per US gallon, or one 160-g sachet per four (4) US gallons
or one 400-gram sachet per 10 US gallons. Sprinkle sachet contents onto the
surface of the water of the stock solution and mix slowly and thoroughly for
at least 10 minutes. Use the stock solution for dilution into the drinking water
system as soon as it is prepared. Add one (1) fluid ounce of this stock solution
per 131 fluid ounces (1 US gallon, 3 fluid ounces) of drinking water to provide a
final concentration of 50 ppm. If using an automatic water proportioner, set the
flow rate to add stock solution at a rate of 1 fluid ounce per 131 fluid ounces of
drinking water (1:131). Prepare a fresh batch of medicated stock solution daily.
WARNINGS:
WITHDRAWAL PERIOD:
When used in accordance with label directions, no withdrawal period is required
before slaughter for human consumption.
ANTIBACTERIAL WARNINGS:
Use of antibacterial drugs in the absence of a susceptible bacterial infection is
unlikely to provide benefit to treated animals and may increase the development
of drug-resistant pathogenic bacteria.
USER SAFETY WARNINGS:
NOT FOR USE IN HUMANS.
KEEP OUT OF REACH OF CHILDREN.
May cause skin irritation. Tylvalosin tartrate has been shown to cause
hypersensitivity reactions in laboratory animals.
People with known hypersensitivity to tylvalosin tartrate should avoid contact
with this product. In case of accidental ingestion, seek medical advice. When
handling Aiviosin® Water Soluble Granules and preparing medicated drinking
water, avoid direct contact with the eyes and skin.
The Safety Data Sheet contains more detailed occupational safety information.
PRECAUTIONS:
Not for use in lactating or pregnant females, or males and females intended
for breeding.
The effects of tylvalosin on swine reproductive performance, pregnancy, and
lactation have not been determined.
ADVERSE REACTIONS IN ANIMALS:
No adverse reactions related to the drug were observed during clinical or target
animal safety trials. To report suspected adverse reactions in animals, contact
the ASPCA Animal Product Safety Service at 1-800-345-4735 or the FDA at
1-888-FDA-VETS.
EFFECTIVENESS: Swine:
Control of Porcine Proliferative Enteropathy (PPE):
A multi-location challenge model study was conducted to confirm the
effectiveness of Aiviosin® Water Soluble Granules for the control of PPE

iated with Lawsonia i is. Pigs were by

gavage with a mucosal homogenate containing a North American isolate of
Lawsonia intracellularis isolated in 2005 that induces representative disease
in challenged pigs. When at least 15% of the study pigs were showing signs
of infection based on abnormal fecal scores, pigs were provided water
containing tylvalosin at an inclusion rate of 50 ppm for five consecutive days,
or were provided non-medicated water. Effectiveness was evaluated using
clinical scores (pig demeanor score, abdominal appearance score, and fecal
score) and clinically-validated gross PPE lesion scores. A conclusion of the
effectiveness of 50 ppm tylvalosin for the control of PPE was determined based
on a statistically significant (p = 0.0103) improvement in the clinically-validated
gross PPE lesion scores in the 50 ppm tylvalosin-treated group compared to the
non-medicated group.
Control of Swine Respiratory Disease (SRD):
The effectiveness of Aiviosin® Water Soluble Granules for the conlrol of
swine respiratory disease (SRD) with Bordetella
Haemophilus parasuis, Pasteurella multocida and Streptococcus suis was
investigated in a natural field infection study conducted in the United States
(three study sites) and Canada (one study site). Day 0 was defined when at
least 15% of the candidate pigs were deemed clinically affected with SRD
(moderate or severe respiratory score, moderate or severe depression score,
and rectal temperature greater than or equal to 104.0 °F). On Day 0 a total of
980 pigs were enrolled and randomly assigned to a tylvalosin-treated group (50
ppm tylvalosin in drinking water for 5 consecutive days) or a non-medicated
control group. Treatment success was evaluated on Day 7 and was defined as
a pig with normal or mild respiratory score, normal or mild depression score,
and rectal temperature less than 104.0 °F. The proportion of pigs meeting me
definition of treatment success was i higher in the tylvals tr
group (48.5%) compared to the proportion of pigs meeting the definition
of treatment success in the non-medicated control group (41.6%), and the
observed difference was statistically significant (p=0.0353).
ANIMAL SAFETY: Swine:
Margin of safety: Aiviosin® Water Soluble Granules given orally in drinking
water at 0, 50, 150 and 250 ppm tylvalosin (0, 1X, 3X and 5X the labeled dose,
respectively) to 8 healthy pigs per treatment group over 15 days (3X the labeled
duration) did not reslt in drug-induced dlinical signs, gross pathologic lesions,
F jic lesions or clinically-relevant clinical pathology abnormalities.
For technical assistance or to obtain a Safety Data Sheet, call Pharmgate
Animal Health at 1-800-380-6099. To report suspected adverse drug
events, contact the ASPCA Animal Product Safety Service at
1-800-345-4735 or FDA at 1-888-FDA-VETS.

Aiviosin® is a registered trademark of ECO Animal Health Ltd.

s Pharmgate

Pharmgate.com

Advocacy in Action continued from page 103

Early communication also helps tell the

true One Health story. If a new or emerg-
ing foodborne pathogen is causing human
illness, veterinarians might have seen its
presence, either with or without clinical
significance, as part of routine animal health
surveillance. We can help describe the organ-
ism, identify trends, and share what research
has been conducted.

Information about organisms in animal
health can be important to human health,
and information about organisms in human
health can be important to animal health.
Bidirectional early communication can open
discussion to prevent disease in both humans
and animals. We may see problems in ani-
mals but may not understand or appreciate
applications or consequences of that organ-
ism until we are aware of events or trends in
human health.

Finally, early and open communication
provides an opportunity to work together
on collaborative messaging. Providing safe,

wholesome pork is a top priority for swine
veterinarians and pork producers. During
an outbreak, a united message recognizing
that everyone shares that goal and collabo-
rates to prevent illness improves response
coordination, collaboration, and consumer
confidence.

The AASV will continue to meet regularly
with swine and other food-animal represen-
tatives, animal and public health stakehold-
ers, and others who may be important mem-
bers of our fellowship. As we look to always
improve animal health, human health, and
food safety, we know that fellowship is valu-
able, even precious.

Abbey Canon, DVM, MPH, DACVPM

Director of Communications
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Pigs of #instaham

Share your best pig
photos for JSHAP

publication.
&
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The front and back covers of the Journal of Swine Health and Production
feature images submitted by readers. Images must represent healthy pigs
and modern production facilities and must not include people.

Images must be the largest size and highest resolution available on your
camera when taking the photo. Do not resize, crop, rotate, or color-correct
the image prior to submission.

Submit your .jpg photo to tina@daasv.org along with your name and
affiliation. You will receive notification if your photo is selected for
publication and receive photo credit.



American Association of
Swine Veterinarians

51° Annual Meeting
March 7-10, 2020 (Sat-Tue)
Hyatt Regency Atlanta
Atlanta, Georgia

For more information:
American Association of
Swine Veterinarians

830 26 Street

Perry, Iowa

Tel: 515-465-5255
Email: aasv@laasv.org
Web: aasv.org/annmtg

Emerging Animal Infectious

Disease Conference
March 23-25, 2020 (Mon-Wed)
State College, Pennsylvania

For more information:
Tel: 814-865-8301
Web: vbs.psu.edu/adl

26 International Pig

Veterinary Society Congress
June 2-5,2020 (Tue-Fri)
Florianopolis, Brazil

For more information:

Tel: +55 31 3360 3663

Email: ipvs2@2BaipvscB2@.com
Web: ipvs2B@2@.com

UPCOMING MEETINGS

World Pork Expo

June 3-5,2020 (Wed-Fri)

Hosted by the National Pork Producers
Council (NPPC)

Towa State Fairgrounds

Des Moines, lowa

For more information:

National Pork Producers Council
Tel: 515-278-8012

Fax: 515-278-8014

Web: worldpork.org

Allen D. Leman Swine

Conference

September 19-22, 2020 (Sat-Tue)
Saint Paul River Centre

Saint Paul, Minnesota

Hosted by the University of Minnesota

For more information:

Email: vetmedccapsaumn.edu

Web: ccaps.umn.edu/allen-d-leman-
swine-conference

United States Animal Health
Association 124" Annual

Meeting
October 15-21, 2020 (Thu-Wed)
Gaylord Opryland Hotel

Nashville, Tennessee

For more information:
Web: usaha.org/meetings

International Conference

on Pig Survivability

October 28-29, 2020 (Wed-Thu)
Omaha, Nebraska

Hosted by Iowa State University, Kansas
State University, and Purdue University

For more information:
Email: jderouch@ksu.edu
Web: piglivability.org/conference

For additional information on upcoming meetings: aasv.org/meetings
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