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PRESIDENT'S MESSAGE

Global Knowledge: Individual Application,
#AASV2018 was one for the record books!

The 2018 Annual Meeting of the
American Association of Swine
Veterinarians in San Diego, Califor-
nia was a record-setting event. With your
support, we achieved record overall and in-
ternational attendance. I want to thank the
program planning committee for a job well
done. Your great ideas and willingness to
individually chair sessions made the meeting
a success. [ also want to thank Sue Schulteis,
Tom Burkgren, and Harry Snelson for all
your behind-the-scenes work. There is a lot
you do to make the meeting run smoothly.

I’m thankful for the opportunity to be
president of this wonderful organization

for the next year. I've given some thought to
goals and objectives. Our mission to educate
swine veterinarians continues to be relevant
and worthy. That said, our position as the
“go-to” source of knowledge about swine
health, production and welfare can continue
to be strengthened. How do we utilize the
knowledge and relationships we have to be
more effective?

I believe the answer is in communication
and collaboration.

Journal of Swine Health and Production — Volume 26, Number 3

This year at the annual meeting, we started
a social media initiative where we encour-
aged participants to communicate on various
social media platforms using #AASV2018.
I think it was a great success! I hope that
we build on this for #AASV2019! Our next
meeting in Orlando, Florida will be the 50th
anniversary of the organization so there will
be lots to share! Erin Brenneman’s presenta-
tion on how she uses social media was won-
derful in sharing how we can communicate
what we do in an effective way. I encourage
you to use her example and others to in-
crease our visibility and influence as swine
veterinarians. Thank you to Dr Lisa Tokach
for leading the social media efforts at the
annual meeting.

In the Howard Dunne and Alec Hogg
Memorial Lectures, we also heard some
thought-provoking ideas for our organiza-
tion from Drs Bill DuBois and Rodger
Main. Dr DuBois shared his ideas on how
we can be of service to food production sys-
tems throughout the world and challenged
us to increase our international membership.
I appreciate the thought and work that went
into his presentation. The goodwill that can
be generated and the relationships that can
be forged through international collabora-
tion are imperative in the current environ-

ment of global trade and health.

Dr Main shared his vision for how we can
better influence the health of the North
American swine herd and presented a model
for the US Swine Health Improvement Plan.
This system of collaboration would offer prac-
tical benefits for endemic disease control and
allow us to better respond to new or emerging
disease threats in the United States.

‘Our mission to educate swine
veterinarians continues to be
relevant and worthy!"

And finally, the work of our AASV Foun-
dation is so important to furthering our
mission. Thank you to Dr Butch Baker and
all those who have championed this worthy
organization’s efforts. Without your contri-
butions of time and finances, we would not
be able to support research and education
for our membership. The AASV Foundation
has lofty goals for the next year and I en-
courage all of you to support these causes.

Let’s look forward to celebrating our 50
anniversary and continuing our legacy!
Thank you so much for all you do.

C. Scanlon Daniels, DVM
AASYV President
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Where’s your shovel?

ecently, John Waddell told me the

story about a friend of his who was

in the US Army. He had told John
that he learned early on that if he carried a
shovel with him wherever he went, everyone
would leave him alone because they thought
he had an assignment requiring that shovel.
The AASV differs from this example of the
army in that we have many members carrying
their proverbial “shovels,” but they are quite
busy in tangible service to the AASV. They
are actively working for the betterment of
the AASYV, the veterinary profession, and the
pork industry.

The AASV Annual Meeting is always a whirl-
wind affair due to the many meetings, events,
and responsibilities associated with hosting
1,200 attendees. I don’t get to visit with each
and every person at the meeting but I do see a
lot of AASV members carrying their shovels
around. I see many volunteers who lend their
time, talents, and resources to the AASV.
One reminder of the shovels I constantly see
are the ribbons hanging from name badges
of so many members. These ribbons include
committee members, officers, AASV board
members, speakers, session chairs, AASV
Foundation board members, and program
committee members to name a few. Each

ribbon represents many hours of work and
commitment to our organization.

All the AASV committees met during our
time in San Diego. These committee meet-
ings are often where action initially takes
place before going to the board of directors
for approval. The committees also serve the
board in that issues can be referred to the
committees for consideration and possible
action. The committee chairs meet twice a
year to hear what other committees are work-
ing on as well as look for areas of synergy.

If an issue spans more than one committee,
then consideration may well be placed among
more than one committee or addressed by a
working group with representatives from each
involved committee. Every committee also
has the opportunity to meet outside of the
annual meeting, either face-to-face or by con-
ference call. Additional meetings are based on
the needs of the association and the respective
committee.

The planning process for the annual meeting
starts during the prior annual meeting as the
incoming AASV president-elect begins look-
ing for volunteers to serve on the program
planning committee. This committee typi-
cally meets in May or June to begin deciding
on the program for the next year’s meeting.
Planning includes the workshops, the general
sessions, and the concurrent sessions. The
strength of the meeting is based on member
participation and input. Members can pro-
vide input through the meeting survey, as
well as through any officer, director, or staff
member. You can always drop me an email or
give me a call. Each year many good ideas are
offered for speakers and topics.

Another shovel carried by AASV members
involves representation to organizations and
events outside of the AASV. This may be
within the pork industry such as the National
Pork Producers Council and the National Pork
Board. It may be within the veterinary medical
profession such as the American Veterinary
Medical Association, American Association
of Bovine Practitioners, and American
Association of Avian Pathologists. Other
areas in need of representation by swine
veterinarians include public health, animal
agriculture, One Health, and regulatory

EXECUTIVE DIRECTOR'S MESSAGE

agencies (state and federal). There is a constant
need for volunteers to represent the AASV in a
number of settings.

"As the executive director of a successful
not-for-profit organization, | can't
overemphasize the role of the
volunteer leadership of the AASV

As the executive director of a successful not-
for-profit organization, I can’t overemphasize
the role of the volunteer leadership of the
AASV. Over the last 24 years I have had the
distinct pleasure to consistently work with
outstanding officers and directors. It is their
considerable talents and aptitude as well as
unswerving dedication that have brought the
AASV to its current status. The shovels they
carry around are noticeable because of the
firm and steady hand they have used to guide
the mission and vision of the organization.

The engagement of members is the lifeblood
that sustains and improves an organization.
The AASV can only thrive if our members
volunteer on a regular basis. An apt descrip-
tion of 2 membership-driven association is
“people-powered.” Lisa Sullivan was a well-
known and respected organizer working on
development in inner cities. Her volunteers
were consistently overworked and under-
resourced. Once when they were complaining
that there just didn’t seem to be more people
coming forth to help, Ms Sullivan’s response
was “We are the people we have been waiting
for!” I believe that this statement applies to
the AASV. Our success is not based on the
concept of waiting for someone else to do the
work. It is the result of members picking up
their shovels and doing the work that needs
to be done.

If you are looking for opportunities to find
your own shovel, then there are several ways to
get involved. Please contact an officer, director,
committee chair, committee member, or staff
member to express your interest. All AASV
officers, directors, and committee chairs and
members are listed on the website.

Tom Burkgren, DVM
Executive Director
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The evolution of the journal

the AASV Annual meeting held in San

Diego, California. T always find “air time”
to be so rewarding and productive as there
are no distractions because my smartphone is
in airplane mode. As always, the meeting this
year was superb and motivational. It is a valu-
able time for me because it allows me to con-
nect with other AASV members, the mem-
bers of the editorial board, and is a welcomed
break from Canadian winter weather!

l am writing this on my way home from

It has been an exciting time at the journal. In
my November 2017 message, I mentioned
the retirement of our Associate Editor, Dr
Judi Bell. It was nice to have Judi attend the
AASV Annual meeting this year so that we
could celebrate and thank her for her 17
years of outstanding work for the journal.
Congratulations Judi!

As many of you know, the journal has also
welcomed our incoming Associate Editor,
Sherrie Webb. Sherrie visited Judi, Karen,
and me in Guelph, Ontario in January 2018.
True to form our Canadian winter did not
disappoint, it wasn’t the best weather that
week; sorry Sherrie! Sherrie spent the week
here learning the ropes and shadowing Judi.
This was a valuable training opportunity
and Sherrie has already brought new ideas to
the editing process. Sherrie also visited with
Tina Smith, our graphic designer and adver-
tising coordinator, and our publisher (Wals-
worth in Marceline, Missouri) in February
2018 to round out her training. Welcome to
the journal Sherrie!

I also hope you were able to visit the “Evolu-
tion of JSHAP” display at the annual meet-
ing. This was a lovely display of how the
journal has changed and improved over the
years. Some comments were received and
the journal staft will review these suggestions
at upcoming staff meetings. Thank you to
those who took the time to submit sugges-
tions and comments.

The journal’s editorial board met at the
AASYV annual meeting. The journal contin-
ues to see a healthy line-up of submissions
covering a broad range of relevant swine
health and production related topics. The
hard work and dedication of the editorial

EXECUTIVE EDITOR'S MESSAGE

Left to right: Sherrie Webb, Associate Editor; Karen Richardson, Publications Manager;
Dr Terri O'Sullivan, Executive Editor; Dr Judi Bell, Associate Editor (retired); and Tina Smith,
Graphic Designer and Advertising Co-ordinator.

Photo credit: Barbara Molnir Smith

board members are vital to the success of
the journal, and I would like to thank the
entire editorial board for their dedication
and individual contributions. At the edito-
rial board meeting, we discussed important
journal-related issues. One topic was the
journal’s 2016 impact factor, which has
dropped since our last published rating in
2015. While disappointing to see this drop,
it was unanimous amongst those editorial
board members in attendance that most
journals, in general, do not hold the impact
factor metric in high regard anymore. This
is predominately because the impact factor
metric doesn’t take into consideration the
impact of a specific article but rather citation
rate of articles from the whole journal.

As areminder to JSHAP readers, I invite
you to revisit my editorials from the Sep-
tember-October 2013 and the May-June
20162 issues where I discuss impact factors
in alittle more detail. An important take-
ome message I would like to highlight from

my past editorials is that a journal’s impact
factor does not reflect how well a journal is
read or how influential the journal may be

in a certain area. Rather, the impact factor
is a metric of citation rate and journals with
an applied focus typically have lower impact
factor ratings when compared to non-ap-
plied focused journals.

My message is brief this issue because I
wanted to share this lovely photo of journal
staff taken while in San Diego.

All the best,

Terri O’Sullivan, DVM, PhD
Executive Editor

References:

1. O’Sullivan T. Impact! [editorial ]. ] Swine Health
Prod.2013;21(5):239.

2. O’Sullivan T. Shout-out! [editorial]. J Swine
Health Prod. 2016;24(3):129.
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ORIGINAL RESEARCH

PEER REVIEWED

Suitability of four injectable anesthetic protocols
for percutaneous synovial fluid aspiration in healthy
swine under field conditions and assessment of

lameness seven days post procedure

Paisley Canning, DVM, PhD; Katie O’Brien; Victoria Thompson; Darin Madson, DVM, PhD, Diplomate ACVP; Kristin Skoland;
Alejandro Ramirez, DVM, MPH, PhD, Diplomate ACVPM; Daniel Linhares, DVM, MBA, PhD; Phillip Gauger, DVM, PhD;
Locke Karriker, DVM, MS, Diplomate ACVPM

Summary

Objective: To compare the suitability of
four anesthetic protocols for ante-mortem
percutaneous synovial fluid aspiration from
healthy swine in field conditions. A supple-
mental objective was to assess the iatrogenic
impact of ante-mortem joint sampling by
monitoring lameness and joint swelling after
the procedure and assessing synovium histol-
ogy at day seven post treatment.

Materials and methods: Twenty-four
finisher pigs (mean weight 86.1 kg + 10.6)
were cach randomly allocated to receive one
of four intramuscularly administered anes-
thetic protocols: telazol-ketamine-xylazine
(TKX); telazol-ketamine-acepromazine

(TKA); ketamine-acepromazine with lido-
caine epidural (KAL); or telazol-aceproma-
zine with lidocaine epidural (TAL). Synovial
fluid was collected aseptically from one
carpus and tarsus joint per anesthetized pig.
The anesthetic protocols were evaluated in
terms of successful general anesthesia, time
to sternal recumbency and time to standing
recovery, and protocol cost. Joint swelling
and lameness assessments were completed
on days two, four, and seven post sampling.
On day seven, pigs were euthanized and
synovium was collected from each sampled
joint for histologic evaluation.

Results: The TKX and TAL treatments
were the only anesthetic combinations that
provided an adequate anesthesia depth for

fluid collection to occur. Mean (SD) time to
sternal recumbency for TKX was 125 (26)
minutes and for TAL was 198 (28) minutes.
There was no evidence of post-aspiration
infection in any sampled joints.

Implications: The TKX treatment was the
most effective anesthetic protocol for ante-
mortem joint fluid collection. Ante-mortem
joint fluid collection was not associated with
significant joint tissue damage and can be a
useful diagnostic tool for infectious arthritis.

Keywords: swine, synovial fluid, telazol,
ketamine, xylazine

Received: June 26,2017
Accepted: November 11,2017

Resumen — Evaluacidn de la aptitud de
cuatro protocolos de anestesia inyectable
para la aspiracion percutinea de fluido
sinovial en cerdos sanos bajo condiciones
de campo y valoracién de la cojera siete
dias después del procedimiento

Objetivo: Comparar la aptitud de cuatro
protocolos de anestesia para la aspiracion
percuténea ante-mortem de fluido sino-
vial de cerdos saludables en condiciones

de campo. Un objetivo suplementario fue
valorar el impacto iatrogénico del muestreo
ante-mortem de la articulaciéon mediante el
monitoreo de la cojera, y la inflamacién de la
articulacién después del procedimiento, as
como valorar la histologfa sinovial en el dfa
siete post tratamiento.

Materiales y métodos: Se repartieron al
azar, veinticuatro cerdos de finalizacién (peso

promedio 86.1 kg + 10.6) para recibir uno de

PC,KOB, VT, KS, AR, LK: Swine Medicine Education Center, College of Veterinary Medicine, lowa

State University, Ames, lowa.

DM, PG: Veterinary Diagnostic Laboratory, lowa State University, Ames, [owa.

AR, DL: Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine,

Iowa State University, Ames, lowa.

Corresponding author: Dr Locke Karriker, Swine Medicine Education Center, Iowa State University
College of Veterinary Medicine, 2412 Lloyd Veterinary Medical Center, Ames, IA 50011;
Tel: 515-294-2283; Fax: 515-294-1072; E-mail: karriker@iastate.edu.

This article is available online at http://www.aasv.org/shap.html.
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cuatro protocolos de anestesia administrada
intramuscularmente: zelazol-ketamina-xila-
zina (TKX por sus siglas en inglés); zelazol-
ketamina-acepromazina (TKA por sus siglas
en inglés); ketamina-acepromazina con epi-
dural de lidocaina (KAL por sus siglas en in-
glés); o zelazol-aceproma-zina con lidocaina
epidural (TAL por sus siglas en inglés). En
cada cerdo anestesiado, se recolecté aséptica-
mente fluido sinovial de una articulacién del
carpo y del tarso. Se evaluaron los protocolos
anestésicos en términos de anestesia general
exitosa, tiempo de recumbencia esternal,
tiempo para recuperacion de pie, y costo

de protocolo. Se hizo la valoracién de la
inflamacién de la articulacidn y cojera en los
dias dos, cuatro, y siete post muestreo. En el
dia siete, se realizé la eutanasia de los cerdos
y se recolect6 la sinovia de cada articulacién
muestreada para la valoracién histolégica.

Resultados: Los tratamientos TKX y TAL
fueron las tnicas combinaciones que al-

canzaron una anestesia profunda adecuada
para que se hiciera la recoleccién del fluido.
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El tiempo promedio (SD por sus siglas en
inglés) para la recumbencia esternal con
TKX fue de 125 (26) minutos y con TAL
de 198 (28) minutos. No hubo evidencia de
infeccidn post aspiracién en ninguna de las
articulaciones muestreadas.

Implicaciones: El tratamiento de TKX re-
sulté ser el protocolo anestésico ms efectivo
para la recoleccién ante-mortem de fluido de
articulacién. La recoleccién ante-mortem
de fluido de la articulacién no se asocié con
dafio significativo en el tejido de la articu-
lacién y puede ser una herramienta de diag-
ndstico util para la artritis infecciosa.

Résumé — Pertinence de quatre protocoles
d’anesthésie par injection pour aspira-
tion de liquide synovial chez des porcs

en santé dans des conditions de terrain et
évaluation des boiteries sept jours post-
procédure

Objectif: Comparer la pertinence de
quatre protocoles d’anesthésie pour
laspiration transcutanée ante-mortem de

liquide synovial de porcs en santé dans

des conditions de terrain. Un objectif sup-
plémentaire était d'évaluer I'impact iatro-
génique de [échantillonnage ante-mortem
darticulations en surveillant la boiterie et
l'enflure des articulations suite & la procédure
et en ¢valuant 'histologie de la synoviale
sept jours apres le traitement.

Matériels et méthodes: Vingt-quatre porcs
en période de finition (poids moyen 86,1 kg
+ 10,6) ont été répartis de maniere aléatoire
afin de recevoir un des quatre protocoles
d'anesthésie par voie intra-musculaire:
telazol-kétamine-xylazine (TKX); telazol-
kétamine-acépromazine (TKA); kétamine-
acépromazine avec lidocaine en épidurale
(KAL); ou telazol-acépromazine avec
lidocaine en épidurale (TAL). Du liquide
synovial a été prélevé de manicre aseptique
a partir d’une articulation du carpe et du
tarse de chaque porc anesthésié. Le proto-
cole anesthésique était évalué en termes de
succes de anesthésie générale, délai avant

le décubitus sternal et délai pour retour

a la station debout et cotit du protocole.

Lenflure de l'articulation et 'évaluation de
la boiterie ont été réalisées au jour 2, 4, et 7
post-échantillonnage. Au jour 7, les porcs
ont été euthanasiés et la synoviale prélevée
de chaque articulation échantillonnée pour
¢évaluation histologique.

Résultats: Les traitements TKX et

TAL étaient les seules combinaisons
d’anesthétiques qui fournissaient une pro-
fondeur d’anesthésie adéquate pour effectuer
les prélévements de liquide. Le temps moyen
+ [€cart-type pour atteindre le décubitus
sternal pour TKX était de 125 + 26 min et
pour TAL il était de 198 + 28 min. Aucune
évidence d’infection post-aspiration ne fut
notée dans toutes les articulations échantil-
lonnées.

Implication: Le traitement TKX était le
protocole d’anesthésie le plus efficace pour
le prélevement ante-mortem de liquide ar-
ticulaire. Le prélévement ante-mortem de
liquide articulaire n%était pas associé¢ avec du
dommage tissulaire significatif dans les ar-
ticulations et peut étre un outil diagnostique
utile lors d’arthrite infectieuse.

nfectious arthritis in swine is an impor-

tant cause of lameness in growing pigs.1

Infectious lameness diagnosis in pigs can
be difficult due to the transient nature of
joint pathogens. Diagnostic investigations
generally involve post-mortem samples,
substantially limiting the specimens that
are available to submit for testing. An ante-
mortem joint fluid collection technique
would offer practitioners additional flex-
ibility to collect diagnostic samples without
having to sacrifice animals. A challenge of
this technique is achieving a sufficient plane
of anesthesia for the procedure in the field.
Although there are published recommenda-
tions for injectable anesthesia for pigs, these
references typically do not state the protocol
effectiveness for specific procedures, such as
percutaneous joint fluid aspiration.?> Ad-
ditionally, to the knowledge of the authors,
there are no peer-reviewed reports on the
impact of ante-mortem joint fluid collec-
tion on lameness and synovial damage post-
procedure.

The primary objective of this study was to
compare four anesthetic protocols for ante-
mortem percutaneous synovial fluid aspira-
tion from healthy swine in field conditions.
The protocols were evaluated in terms of
successful anesthesia, time to recovery, and
protocol cost. The secondary objective was to

assess the iatrogenic impact of ante-mortem
joint fluid collection by monitoring lameness
and joint swelling for 7 days post treatment
and assessing histology at day seven.

Materials and methods

The trial was approved through the Iowa
State University Institutional Animal Care
and Use Committee.

Animals, housing, feed, and water
Prior to the initiation of the trial, pigs were
housed in pens with partially slatted flooring
in groups of 15 to 20 in a feeder-to-finisher
barn with a total group size of approximately
200. At selection for the trial, 80- to 90-kg
pigs were moved from group housing to
individual pens for the procedures described
below. Pigs were first assessed while standing
and observed while walking to ensure they
did not display lameness or swollen joints.
Pigs were given a physical exam by a veteri-
narian, which included joint palpation, and
only pigs free of clinical signs of illness, such
as coughing, diarrhea, and lameness, were
included in the trial.

All pigs were provided ad libitum access to a
commercial finisher feed without antibiot-
ics for the duration of the trial and had ad
libitum access to water. The diets met the

National Research Council requirements for
swine.® Neither feed nor water was withheld
from pigs prior to anesthesia.

Treatment allocation

There were 24 pigs in this trial and the group
was a mix of barrows and gilts. After selec-
tion, pigs were weighed, car-tagged, and each
was randomly allocated, using a random
number table, to one of four anesthetic pro-
tocols: telazol-ketamine-xylazine (TKX);
telazol-ketamine-acepromazine(TKA);
telazol-acepromazine with lidocaine epidur-
al (TAL); or ketamine-acepromazine with li-
docaine epidural (KAL). Generally, for each
protocol, an initial minimum dose was given
and then additional step-dosing was done
until anesthesia was sufficient for the pro-
cedure or until the a priori maximum dose
was achieved within 1.5 hours of the initial
dose. If the maximum dose was achieved and
an insufficient plane of anesthesia was at-
tained for joint fluid collection, the pig was
not given any more anesthetic agents and
was monitored until recovery. Pigs receiv-
ing the TKX treatment were given an initial
intramuscular (IM) injection of 4.4 mg/kg
telazol (tiletamine HCl and zolazepam HCl
injection; Zoetis, Kalamazoo, Michigan),
2.2 mg/kg ketamine (Zoetis) and 4.4 mg/kg
xylazine (VetOne, Boise, Idaho) combined
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in the same syringe3’5 with a maximum cu-
mulative dose of 4.4 mg/kg of ketamine and
8.8 mg/kg each of xylazine and telazol.

Pigs receiving the TKA treatment were
given an initial IM injection of 0.03 mg/kg
acepromazine (VetOne, Boise, Idaho),

2.2 mg/kg of ketamine, and 4.4 mg/kg
telazol combined in the same syringe? with
a maximum cumulative dose of 10 mg/kg
telazol, 0.07 mg/kg acepromazine, and

5 mg/kg of ketamine.

Pigs receiving the TAL treatment were given an
initial IM injection of 0.3 mg/kg acepromazine
and 4.4 mg/kg telazol in the same syringe>
with a maximum of 0.5 mg/kgacepromazine
and 11 mg/kg telazol until the pig was in

a suitable anesthetic plane to administer
alumbosacral epidural. The lumbosacral
epidural consisted of 2% lidocaine (MW,
Boise, Idaho) dosed at 2.2 mg/kg, up to a
maximum of 10 mL/pig.

Pigs receiving the KAL treatment were
given an initial IM injection of 0.5 mg/kg
acepromazine and 5 mg/kg ketamine mixed
in the same syringc3’4
1.2 mg/kg acepromazine and 33 mg/kg ket-
amine until a suitable anesthetic plane was
achieved to administer epidural anesthe-
sia.2” The lumbosacral epidural consisted
of 2% lidocaine dosed at 2.2 mg/kg, up to a

maximum of 10 mL/pig.

with a maximum

Between S and 10 minutes after the initial
IM injection, pigs were assessed for sedation
depth, which was based on their behavior
and reflex responses. To be considered eli-
gible for the joint fluid collection procedure
(sufficient anesthesia), the pig must have
been recumbent, with a negative palpebral
response and negative toe withdrawal re-
sponse. If these criteria were not met or the
pig reacted to the needle insertion in the
joint, then an additional dose of the appli-
cable treatment protocol was administered.
At this time, if the pig was recumbent and
unconscious, then the second dose of the
anesthetic combination given was half of the
initial doses described above. However, if the
pig was conscious and ambulatory after the
initial dose, the full initial dose was repeated.
The animal was then left alone with minimal
background noise and was reassessed 5 to 15
minutes later. This process was repeated until
a suitable depth was attained or the maxi-
mum dose was administered. Under these
dosing parameters, a pig could be re-dosed
without reaching the maximum dose limit.

Placement of epidural
For the TAL and KAL treatment groups, a

lumbosacral epidural was placed usingan 18G
by 8.9-cm spinal needle (BD, Franklin Lakes,
New Jersey) as previously described.>®? Brief-
ly,a25 em x 25 cm section on midline at the
cranial aspect of the tuber coxae was shaved
and aseptically prepared for the epidural. Af-
ter shaving, the surgical preparation consisted
of three steps: a chlorhexidine soap scrub, an
alcohol scrub, and a final surgical preparation
with tincture of chlorhexidine. Steps one and
two were repeated three times. To adminis-
ter the epidural, a veterinarian wore sterile
gloves and inserted the epidural needle into
the intervertebral disc space between lumbar
vertebra six and sacral vertebra one. Lido-
caine was injected into the spinal canal as
previously 1‘eported.3’8’9

Synovial fluid collection

Under anesthesia, pigs were positioned in
dorsal recumbency. One tarsus (all groups)
and one carpus (TKX and TKA treatment
groups only) were selected for sampling. An
aseptic preparation, as previously described
for epidural injection, was performed on
the joints prior to sampling. Sterile 18G by
3.8-cm needles (Monoject BD Bioscience,
San Jose, California) with 12-mL syringes
(Monoject BD Bioscience) were used for
the joint fluid aspirations. Sterile gloves and
coveralls were worn.

If a needle was inserted into the joint,
whether or not fluid was successfully col-
lected, it was recorded and that joint subse-
quently monitored.

Anesthesia monitoring

From the initial IM injection onwards, pigs
were monitored closely until recovery. Heart
rate, respiratory rate, rectal temperature, and
depth of sedation were monitored at least
every 15 minutes until the joint aspiration
was performed, then monitoring changed to
every 30 minutes. Heart rate was assessed
using thoracic auscultation and respiration
rate was counted by observing the rib cage
expansion and contraction. Rectal tempera-
ture was measured with a digital thermome-
ter. Once the pig was in sternal recumbency,
vital parameters were recorded hourly and
the pig was assessed visually approximately
every 30 minutes until it was ambulatory.

During the anesthesia and recovery process,
the following data points were recorded: if
sufficient plane was achieved for joint fluid
aspiration (yes or no), time to joint sampling
from first anesthesia injection, and time to
sternal recumbency and ambulation for pigs
that reached a sufficient anesthesia plane for
sampling. Once pigs were fully recovered

from anesthesia, the pigs were returned to
their original group pens.

Post-procedure observation proce-

dures

After pigs recovered and were ambulatory,
they were scored for lameness and joint
swelling. On days two, four, and seven post
joint aspiration, pigs were re-assessed for
lameness and joint swelling.

Lameness scoring. The gait scoring scale
used was from a previously published scor-
ing rubric.10 Pigs were given a lameness score
from zero to 5 and pigs were evaluated while
standing and then while ambulating only.
The modification in the scoring system used
was that pigs were not evaluated with respect
to response to human presence, opening of
gate, or interactions with pen mates.

Joint enlargement and swelling scoring.
Joint swelling scoring was performed as pre-
viously described: score 0 was no or slight
joint swelling; score 1 was soft, non-warm
swelling of the joint; score 2 was marked
soft, fluctuating enlargement of the joint
and surroundings; and score 3 was a firm
and warm periarticular swelling.11 Pigs were
assessed visually and joints were palpated
before assigning a score. The same individu-
als performed the joint and lameness scoring
for all days of the trial and these individuals

were not blinded to treatment allocation.

Necropsy and sample collection. Seven
days after the joint fluid collection all ani-
mals were humanely euthanized for necropsy
using penetrating captive bolt and exsangui-
nation. At necropsy, all carpus and tarsus
joints in which a needle had penetrated

were examined. The articular cartilage, syno-
vial fluid, and synovial tissue were assessed
grossly, with abnormalities documented. Ad-
ditional synovial tissue from each joint was
collected and placed in 10% buffered forma-
lin for histological evaluation. A systematic
evaluation of the internal organs and other
appendicular joints was performed.

Synovial tissue scoring. A board-certified
veterinary pathologist who was blinded to
treatment allocation conducted the synovial
tissue sample evaluation using a scoring ru-
bric modified from Hagedorn-Olsen et al!?
and published in Gomes-Neto et al.!3 The
score for each category was summed to cre-
ate a composite score ranging from 0 to 15.
The scoring rubric encompassed two catego-
ries: first, categories that indicate active in-
fectious processes such as neutrophils, fibrin,
and hemorrhage were scored, and second,
categories such as synovial proliferation or
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alterations, which encompassed noninfec-
tious and chronic joint changes were scored.

Statistical analysis
Descriptive statistics were prepared using
SAS Version 9.1 (SAS Institute, Cary, North

Carolina).

Results

Anesthesia protocols

In Table 1, an anesthetic protocol compari-
son is presented in terms of successfully pro-
ducing anesthesia to allow for joint aspiration,
anesthetic protocol costs, and recovery time.
All treatment groups contained at least two
pigs that required additional dosing beyond
the initial dose. All pigs in the TKX and TAL
treatment groups reached a sufficient anesthe-
sia plane to allow joint aspiration. The recov-
ery time for all protocols was over 3 hours.
For the KAL treatment group, the first three
pigs anesthetized received the maximum IM
dose without reaching a sufficient anesthetic
plane to place an epidural or conduct a joint
aspiration. As such, the authors opted to re-
move the remaining three pigs from the KAL
group in lieu of dosing them.

In the TKA treatment group, pig 185 died
after reaching sternal recumbency and at-
tempting to stand during the recovery
process. Post-mortem evaluation revealed
pulmonary congestion affecting both lungs
and grossly enlarged heart with ventricular
dilation. During the monitoring process, pig
185 had a numerically greater heart rate and
respiration rate than its cohorts (Table 2).

The heart rate, respiratory rate, and rectal
temperature of the pigs were measured regu-
larly until the pigs were able to stand and the
mean and range of each parameter is present-
ed in Table 2. Several pigs required rewarm-
ing with blankets as their rectal temperature

fell below 37°C.

Lameness and joint swelling

All pigs had a lameness score of 0 on days 0,
2,4,and 7. One pig from the TKX treatment
group had mild joint swelling (score 1) on
the right carpus on day 4, which had been
sampled on day 0. This swelling decreased to
score 0 by day 7. A second pig from the same
group had a score 1 on day 2 on the left tar-
sus, which was sampled previously. The score
decreased to 0 on days 4 and 7 during the

monitoring period. All other pigs received a
joint swelling score of zero on both joints for
the duration of the 7-day monitoring period.

Synovial histology

The synovium histology scoring indicated
that all joints received a score of zero on all
three categories related to acute inflamma-
tion: neutrophils, fibrin, and hemorrhage.
The synovial fluid and synovium from these
joints were grossly within expected values
for a normal joint. There were four tarsus
joints, two from the TKX and two from the
TAL treatment groups, in which there were
mild, non-specific changes to the synovium
suggestive of a chronic, non-infectious pro-
cess in the joint. Their cumulative synovium
score ranged between 3 to 6 out of a maxi-
mum possible score of 15.

Discussion

Telazol, ketamine, and xylazine was the only
treatment protocol that was consistently
suitable for collection of joint fluid from
market-sized pigs. The anesthesia depth pro-
duced by the other protocols was insufficient
to inhibit the foot withdrawal reflex, facili-
tate epidural placement, or, in some cases,

Table 1: Comparison of four anesthetic protocols with respect to cost, procedure success, and recovery times in 80- to 90-kg

grow-finish swine

Group information for all pigs TKX KAL TAL TKA
No. of pigs 6 3* 6 6
Mean BW (SD), kg 83.1(12.7) 92.1(2.7) 82.2 (6.4) 90.1(10.7)
o f b it sl arge e s v si0 20w
No. of pigs requiring at least one additional dose (%) 2(33) 3(100) 3(50) 6 (100)
No. of pigs that reached maximum dosage (%) 0(0) 3(100) 0(0) 2(33)
Mean cost of anesthesia protocol (SD), USD 24.98 (4.16) 22.37(0.82) 38.96 (4.65) 50.99 (3.65)
Procedure and recovery time for pigs that reached

sufficient surgical plane for joint aspiration

:\:?ir;;cjlgse('csoDJ;lnt aspiration from first injection 13(9) 74 (NAS) 40 () 82 (2)
Mean time to sternal recumbency in minutes (SD)# 125 (26) 151 (NAS) 198 (28) 363 (258)
Mean time to ambulatory in minutes (SD)# 266 (73) 317 (NAS) 378 (79) 2679

in the group were not dosed and were removed from the study.
t In one pig, the joint was sampled but fluid was not collected.
# For pigs that reached sufficient surgical plane for sampling.
§ In the KAL treatment group, there was only one pig that appeared to reach sufficient anesthetic plane for joint aspiration, thus a standard
deviation could not be calculated for the recovery time measurements.
9§ One pig died after achieving sternal recumbency.
TKX= telazol, ketamine, and xylazine; KAL= ketamine and acepromazine with lidocaine epidural; TAL= telazol and acepromazine with
lidocaine epidural; TKA= telazol, ketamine, and acepromazine; BW = body weight; SD = standard deviation; NA = not applicable.

As the first three pigs anesthetized did not reach a sufficient plane to place an epidural or conduct joint aspiration, the remaining three pigs
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Table 2: Mean, minimum, and maximum heart rate, respiratory rate, and rectal temperature of 80- to 90-kg grow-finish pigs
each treated with one of four injectable anesthetic protocols*

Pig no. Heart rate (beats/min) Respiratory rate (breaths/min) Rectal temperature (°C)
Mean Low High Mean Low High Mean Low High
TKX treatment
178 116 104 140 34 28 44 38.9 38.0 39.9
179 98 88 128 43 24 60 38.7 37.8 39.5
180 111 90 140 39 28 52 39.1 38.5 39.7
181 101 80 120 38 24 52 38.1 37.3 38.9
182 96 84 112 41 20 76 38.2 37.5 39.6
183 82 64 100 50 32 80 37.7 36.7 38.6
KAL treatment
190 115 68 148 35 24 48 38.2 37.6 39.0
191 117 72 148 45 44 48 37.3 36.6 38.3
192 89 52 128 34 28 44 374 36.4 384
TAL treatment
193 121 96 160 40 28 52 36.7 35.9 38.9
194 109 64 140 41 28 64 37.9 36.7 39.6
195 119 104 132 44 24 76 37.3 36.6 39.2
196 108 72 120 34 20 48 36.6 36.0 37.7
197 122 72 160 57 40 80 37.8 36.2 394
198 90 72 108 37 28 60 36.7 35.2 38.8
TKA treatment
184 105 56 128 30 28 40 37.9 36.8 39.0
185+ 160 120 200 55 36 84 38.2 37.0 39.3
186 122 60 160 39 24 60 38.2 37.5 39.1
187 96 78 116 53 36 78 38.0 36.6 39.6
188 100 80 140 29 18 44 38.2 374 39.5
189 100 80 120 42 36 44 37.3 36.5 38.5

*

Each parameter was measured until pigs were able to stand.

t  Pig number 185 died before it was observed to have stood.
TKX = telazol, ketamine, and xylazine; KAL = ketamine and acepromazine with lidocaine epidural; TAL= telazol and acepromazine with
lidocaine epidural; TKA = telazol, ketamine, and acepromazine; min = minute.

achieve unconsciousness. None of the pigs in
this study were lame post procedure, nor was
there iatrogenic infectious arthritis evidence
identified in any treatment pigs.

There are several resources available to practi-
tioners that recommend drug combinations,
drug dosages, and practical tips for in-field
anesthesia.>>71% These resources provide
general descriptions for the duration of ef-
fect, contraindications, adverse effects, and
pharmacology. Absent from these resources
is an evaluation of the utility for a particular
protocol and procedure in a specific age

of pig. Without this information, there is

increased reliance on practical experience

in lieu of evidence-based medicine for anes-
thetic protocol selection for use in field situ-
ations and settings.

Additional considerations for field applica-
tions of the TKX protocol are that the
duration of xylazine is relatively short (10 to
30 minutes) and xylazine’s analgesic, seda-
tive, and muscle relaxation effects are critical
to balance the muscle spasticity and rigidity
associated with ketamine in combination pro-
tocols.331516 Thus, there is a short window
for optimal joint aspiration procedure using
the TKX protocol, and the practitioner needs

to monitor the animal closely so as to not
inadvertently miss this window and require
re-dosing, particularly if sampling more than
one pig simultaneously. Performinga foot
withdrawal test using a needle is an easy and
non-invasive method to assess the withdrawal
reflex and suitability for joint aspiration.

During substantial recovery times as ob-
served in this study, the potential exists for
physiological complications which neccesi-
tates active monitoring and veterinary man-
agement. Recovery time typically decreases
in smaller (young) pigs due to different body
composition and metabolism rate. For ex-
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ample, in two studies on telazol and xylazine
in 37-kg crossbred pigs using similar param-
eters to this study, the pigs reached sternal
recumbency in 76 to 98 minutes and were
standing at 100 to 130 minutes post initial
injection.14’l7 However, these studies did
not use ketamine with telazol and xylazine,
thus direct recovery time comparisons can-
not be made to the recovery times published
in the present study.

Epidural placement was successful in the
pigs in the TAL treatment group but re-
quired additional equipment and technical
skill beyond the joint aspiration. Compared
to the TKX treatment group, there was a
great delay between initial IM injection and
joint fluid collection and ultimately, recov-
ery. Despite this, epidurals in swine may be
useful for other procedures such as scrotal
and inguinal hernia repair.'®

From the post-mortem findings and elevated
vital parameters while under anesthesia, it

is believed that pig 185 experienced cardiac
or respiratory complications that lead to

its death. In this study and in the field set-
ting, it would be difficult to screen pigs for
pre-existing conditions beyond a visual ex-
amination and thoracic auscultation. Since
pigs have a relatively small lung capacity
compared to horses and companion animals,
knowledge of pre-existing conditions, such
as previous bouts of pneumonia, would be
important when selecting good candidates
for anesthesia and subsequent ante-mortem
joint aspirations.® Additionally, pig 185 was
in the TKA treatment group which received
a larger dose of acepromazine than other
groups. Acepromazine is known for its hy-
potensive effects that may have negatively
affected cardiac output in this pig.19 For this
reason, in addition to recovery time, it is not
advised that practitioners use TKA in the
field for market weight hogs.

The mean values for individual pig heart
rate, respiratory rate, and temperature were
generally elevated compared to normal val-
ues for finisher pigs reported in Anderson
and St Jean.? As well, within each of the
treatment groups, there was variability in
vital parameters between individual pigs, at
least under the conditions presented in the
current study. For example, mean heart rate
in the TKX treatment group ranged be-
tween 82 and 116. Information about nor-
mal vital parameters for commercial pigs in
field conditions is limited. Published values
for vital parameter information under spe-
cific anesthetic regimes in the field are not
available. Thus, Table 2 provides information

for practitioners on the vital parameter val-
ues and variability they may encounter while
performing field anesthesia in finisher pigs.

This report emphasizes the use of tools read-
ily available to practitioners in the field to
monitor vital parameters. This is unique
from other anesthetic evaluation and com-
parison studies in which there is additional
monitoring performed including blood
pressure, arterial blood gases, and blood bio-
chemistry.1417:20 In those studies, expanded
monitoring was critical to collect the data
required to compare the physiological ef-
fects when different protocols are utilized
which served as the primary objective of the
research. The present study focused on the
ability of anesthetic protocols to provide ap-
propriate conditions for efficacious comple-
tion of a diagnostic task.

The TKX protocol performed well during
this ante-mortem procedure and allowed for
successful joint fluid collection and prompt
recovery post procedure. An anesthetic pro-
tocol for ante-mortem joint aspiration that
is applicable to commercial settings and cost
effective is a valuable tool to practitioners
for diagnostic lameness investigations. The
ante-mortem technique allows practitioners
to increase their diagnostic sample size,
and monitor treatment success in sampled
pigs, and can complement post-mortem
examinations in affected herds. Veterinary
practitioners must carefully consider the
local, state, and federal regulatory conse-
quences and current rules or guidance before
utilizing any anesthetic protocol in the field.
Guidelines for extra-label use of medica-
tions in animals and guidance specific to the
use of anesthetic agents in food animals are
available from the Federal Drug Administra-
tion (United States) and Health Canada
(Canada). Additionally there are online

food animal database avoidance services in
the United States (http://www.farad.org)
and Canada (https://cgfarad.usask.ca/)
which fulfill withdrawal time requests from
practitioners for individual cases and specific
drug regimens.

Implications

e The TKX treatment was the best overall
anesthetic protocol for ante-mortem
joint fluid collection in this trial. Based
on the findings from this trial, with a
limited sample size, these dosing guide-
lines worked well to facilitate success-
ful joint fluid collection: an initial IM
injection of 4.4 mg/kg telazol (tiletamine
HCl and zolazepam HCl injection),

2.2 mg/kg ketamine, and 4.4 mg/kg xyla-
zine combined in the same syringe with a
maximum cumulative dose of 4.4 mg/kg
of ketamine and 8.8 mg/kg each of xyla-
zine and telazol. If the pig is recumbent
and unconscious after the initial dose
of TKX but still has a palpebral or toe
withdrawal response, an additional dose
of half of the initial dose worked well in
this trial to attain the sufficient depth.

e Veterinary practitioners must consider
the local, state and federal regulatory
consequences and current rules or
guidance before utilizing any anesthetic
protocol in the field.

e Ante-mortem joint fluid collection was
not associated with significant joint tis-
sue damage and is therefore potentially
a useful diagnostic tool for infectious
arthritis in pigs.
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Summary

This study compared two treatment options
to manage ear hematomas and measured im-
pact of hematomas on growth rate. Incised
cars were more likely to become infected
than those not incised but did not differ in
time to resolution of the hematoma. Pigs
with hematomas grew slower than those
without hematomas.
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Resumen — Tratamiento de hematomas de
oreja en cerdos

Este estudio compard dos opciones de trata-
miento para manejar hematomas de oreja

y medir el impacto de los hematomas en el
indice de crecimiento. Las orejas cortadas
fueron mds propensas a infectarse que las
nos cortadas pero no difirieron en el tiempo
de resolucién del hematoma. Los cerdos con
hematomas crecieron mds lento que los que
no tuvieron hematomas.

Résumé — Gestion des hématomes
d’oreille chez les porcs

La présente étude visait & comparer deux
options de traitement pour la gestion des
hématomes d'oreille et & mesurer I'impact
des hématomes sur le taux de croissance. Des
oreilles incisées étaient plus susceptibles de
s'infecter que celles non-incisées mais il n’y
avait pas de différence dans le temps pour la
résolution des hématomes. Les porcs avec
des hématomes avaient une croissance ralen-
tic comparativement & ceux sans hématome.

ural (ear) hematomas occur due to

the rupture of blood vessels result-

ing in a collection of blood predom-
inantly in the subperichondral region of the
cartilage within the pinna.! Rupture of the
blood vessels within the cartilage is typically
due to physical trauma from violent shaking
of the ear in response to sarcoptic mange
or pediculosis, bites on the ears from other
pigs, necrotic ear syndrome, from handling
the pig by the ear, or injuries on barn equip-
ment.? If left untreated, a hematoma will
resolve without any intervention; however,
this can take several weeks and the hemato-
ma may be of sufficient size as to reduce feed
intake.! To the authors’ knowledge, no re-
search has been published that describes the
best methods to treat hematomas as a means
to optimize resolution of the hematoma and

the growth rate of the pig.

In pot-bellied pigs, treatment options include
leaving the hematoma alone to spontaneously
open and drain, inserting an indwelling plas-
tic teat tube, or surgical incision into the most
fluctuant area of the hematoma.? Similar to
pot-bellied pigs, dogs can also develop ear
hematomas and several treatment options are

available. In dogs, treatment involves either
medical management with corticosteroids,
with or without concurrent draining of the
hematoma, or surgical intervention. Surgi-
cal intervention most commonly involves
cither placement of a teat cannula, a closed
suction drain, or an incision into the pinna
to drain the hematoma and full thickness
mattress sutures to compress the cavity.> At
least one source recommends that hematomas
in commercial pigs be surgically repaired in a
similar manner.? The objectives of this study
were to evaluate the impact of surgical inter-
vention of the ear hematoma on resolution
time; infection rate and severity; and growth
rate 3 weeks post intervention.

Materials and methods
The protocol for this study was approved
by the University of Guelph Animal Care

Committee.

A convenience sample of four swine farms
was selected to participate in this study.
Farms were visited on a weekly basis for 7 to
18 weeks. During this time, all nursery pigs
with ear hematomas were enrolled in the
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study and matched to negative-control pigs
with similar weights. Pigs with hematomas
were randomly assigned to one of two treat-
ments: surgical incision or no intervention
(positive control). On each farm, systematic
random sampling was used such that the first
three pigs identified with hematomas were
randomly assigned to the surgical-incision
group or positive-control group so that
within each block of three pigs there were
two in the surgically-incised group and one
in the positive-control group. More pigs
(66%) were assigned to the surgical-incision
group because that was identified as the
optimal treatment according to reference
textbooks.>® Subsequent blocks of three
pigs were assigned to groups in the same
pattern as that of the first block. Pigs in the
surgically-incised group had the skin of the
ear incised to release the blood, but in the
positive-control group the pig’s ear was left
untreated. A uniquely numbered ear tag was
put in the healthy ear. Upon enrollment,
pigs were weighed and assigned swelling and
infection scores. They were re-weighed and
re-examined weekly for 3 weeks post identi-
fication. Swelling was scored on a scale of 0
to 4 where 0 indicated little to no swelling,

1 indicated slight swelling, 2 indicated mod-
erate swelling, 3 indicated severe swelling,
and 4 indicated swelling extended as much
as the skin would accommodate (Figure 1).
The hematoma was considered resolved if
the swelling score was < 1 following the first,
second, or third week after the pigentered the
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Figure 1: Examples of swelling scores from 1-4 and a pig with a resolved hematoma.

1: Slight swelling

4: Expanded to fullest capacity

2: Moderate swelling

3: Severe swelling

Resolved hematoma, ear is flat with scarring

study. Infection was scored on a scale of 0 to
4 where 0 indicated no exudate, 1 indicated
clear exudate, 2 indicated redness with clear
or white exudate, 3 indicated a small amount
of purulent exudate, and 4 indicated copious
amounts of purulent exudate, redness, and
swelling (Figure 2). On each farm, two pigs
with approximately the same weight and in
the same pen as the pig with the hematoma
were selected for the negative-control group.
These pigs were ear tagged and weighed upon
enrollment and then weekly for 3 subsequent
weeks. All pigs remained in their home pen
as was the management practice of the farms

included in the study.

Pigs in the negative-control group were re-
moved prior to the analyses of the study if the
weight upon enrollment differed from that
of the matched pig (with the hematoma) by
more than 1 kg. Pigs in the surgically-incised

and positive-control groups were removed
prior to the analyses if they did not have at
least one weight-matched negative-control
pig or if they died prior to being weighed

3 weeks after enrollment. There were 77,

47, and 213 pigs in the surgically-incised,
positive-control, and negative-control groups
respectively. A Wilcoxin rank sum test was
used to compare the proportion of pigs whose
hematomas were resolved by week between
surgically-incised and positive-control groups.
A Wilcoxin rank sum test was also used to
compare the proportion of pigs with ear
infections and the extent of the ear infec-

tion by week between surgically-incised and
positive-control groups. The weight of the pig
at each week was compared among treatment
groups using an ANOVA after controlling
for the farm of origin. The average daily gain
(ADG) was calculated for the first-, second-,
and third-week weights after the pigs were

enrolled in the study. An ANOVA was used
to determine the association between weekly
ADG, the presence of a hematoma, and the
treatment group after controlling for the
weight of the pig at the start of the time pe-
riod and the farm of origin. All weights and
ADG were presented as least squares means
after controlling for farm of origin. These sta-
tistics were calculated using Statistix version
9 software (Analytical Software, Tallahassee,
Florida).

Results

The average weight of the pigs enrolled in
the study did not differ by group (P> .05).
At enrollment, pigs in the surgically-incised,
positive- and negative-control groups
weighed 11.58, 11.04, and 11.21 kg respec-
tively (Table 1). Pigs in the surgically-incised
group had a lower ADG in the first and
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Figure 2: Examples of infection scores from 1-4 with 4 being the most infected.

1: Clear exudate

3: Small amount of purulent exudate with little to
no swelling

2: Red, inflamed ear with clear-to-white exudate

swollen ear

4: Copious amounts of purulent exudate, red and

second week after incising the hematoma
than did pigs in the negative-control group
(P < .01). Pigs in the surgically-incised
group had a lower ADG in the first and sec-
ond week after treatment than did the pigs
in the positive-control group (P =.01). The
ADG of pigs with hematomas did not dif-
fer from that of pigs without hematomas in
the third week after enrollment. The ADG
of pigs from enrollment until week 3 in

the surgically-incised group was lower than

that of the positive- and negative-control
groups (P < .01). However, the increase in
the ADG from the first week of the study to
the last week of the study was larger in the
surgically-incised group than in the other
two groups, indicating that there was com-
pensatory gain in the pigs in the treatment

group (P =.001) (Table 1).

Pigs in the surgically-incised group were
more likely to have infections and were

more likely to have more severe infections in
weeks 1, 2, and 3 after incising the ear than
pigs in the positive-control group (P < .01)
(Table 2). There were 47 pigs (61%) in the
surgically-incised group whose ears became
infected following treatment, whereas only
three pigs (1.5%) in the positive-control
group had infected ears. In the surgically-
incised group, 14, seven, and three pigs had
maximum infection scores with a severity of
2,3, and 4, respectively, whereas only one pig
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Table 1: Weight and average daily gain of pigs enrolled in a clinical trial to compare treatment options for hematomas

No hematoma Hematoma not incised

(Negative control) (Positive control) Surgically incised

Mean SE Mean SE Mean SE P
Weight (kg)*
Week 0 11.582 261 11.042 469 11.212 386 47
Week 1 14.202 291 13.53% 532 13.17b 438 .10
Week 2 17.452 336 16.25% 604 16.02P 497 02
Week 3 21.982 385 19.46b 691 19.45b 569 02
ADG (kg)t
Week 1 422 014 402 012 32P 019 <.001
Week 2 512 017 492b 026 46P 023 018
Week 3 512 021 512 031 522 027 91
Weeks 1 to 3 482 .009 453b 018 43P 017 01
Increase week 1 to week 3 132 .018 1242 .033 226P .027 .001

* ANOVA presenting least squares means after controlling for farm of origin.

t ANOVA presenting least squares means after controlling for farm of origin and weight of the pig at the start of the week.
ab  Different superscripts within rows indicates significantly different mean values.

SE = standard error; ADG = average daily gain.

Table 2: Number of pigs in each swelling® and infectiont score category, which was based on the ear affected by a hematoma
and the week post enrollment in a clinical trial to compare treatment options for hematomas

Hematoma not incised (Positive control) Surgically incised
Swelling score 0 1 2 3 4 0 1 2 3 4
Week 0 0 13 24 9 1 0 13 35 25 4
Week 1 5 20 17 2 3 14, 34 26 2 1
Week 2 25 11 7 4 0 42 16 16 3 0
Week 3 34 10 3 0 0 53 19 0 0
Infection score 0 1 2 3 4 0 1 2 3 4
Week 0 47 0 0 0 0 77 0 0 0
Week 1 47 0 0 0 0 34 28 12 2 1
Week 2 44 2 1 0 0 49 18 4 2
Week 3 45 1 1 0 0 65 6 5 1 0

*  Swelling was scored on a scale of 0 to 4: 0 = little to no swelling; 1 = slight swelling; 2 = moderate swelling; 3 = severe swelling; and

4 = extended as much as the skin would accommodate.
+ Infection was scored on a scale of 0 to 4: 0 = no exudate; 1 = clear exudate; 2 = redness with clear or white exudate; 3 = small amount of
purulent exudate; and 4 = copious amounts of purulent exudate with redness and swelling.
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in the positive-control group reached a maxi-
mum severity score of 2 and none reached
infection scores of 3 or 4. No pigs in the
negative-control group had ear infections.

The proportion of pigs whose hematomas
had resolved after week 1, 2, and 3 following
inclusion in the study did not differ between
the surgically-incised and positive-control
groups. In the surgically-incised group, 18%,
55%, and 69% of pigs had resolved hemato-
mas after weeks 1, 2, and 3, respectively. For
the pigs in the positive-control group, 11%,
53%, and 72% had resolved hematomas after
weeks 1,2, and 3, respectively.

Discussion

Hematomas are a result of trauma to the ear

caused by pigs being handled by the ear, inju-
ries on barn equipment such as broken feed-

ers, violent shaking of the head, or ear biting.
Ear biting in pigs is typically a response to

environmental stressors’

such as poor ven-
tilation, overcrowding, mixing and moving
pigs, insufficient access or intermittent lack
of access to feed or water.”*8 Pigs will shake
their heads in response to mange or lice
infections or an ear bite that then can result
in a hematoma.” Management practices to
decrease ear biting should be implemented
to decrease the prevalence of hematomas.
Studies have shown a lower incidence of ear
biting and aggression when pigs are provided
with enrichment materials,}% and a lower
prevalence of ear lesions is associated with
improved ventilation and solid ﬂooring.11

The current study found that pigs with he-
matomas gain less weight than pigs without
hematomas. Previous studies have shown
that ear-bitten pigs have higher cortisol
concentrations and growth rate significantly
drops as cortisol levels rise.” Therefore,
management changes to prevent car hema-
tomas are expected to improve ADG and
subsequently improve economic returns for
swine producers. Producers may consider
increasing feed and water availability, reduc-
ing stocking density, reducing the number of
times pigs are mixed, providing enrichment
materials, such as chains to chew on, and im-
proving air quality within the barn as poten-
tial solutions to decrease the prevalence of
hematomas. These management changes are
expected to decrease stress levels in pigs that
will decrease ear-biting behavior and may
also reduce the incidence of hematomas.

The results of this study indicate that it is
preferable to leave hematomas untreated
rather than incising them to release the ac-
cumulated blood. Untreated hematomas
resolved at the same rate as those that were
incised. However, ears that were incised
were more likely to develop infections and
the infections were more severe than in ears
that were left untreated. Further, pigs whose
ears were incised had a lower ADG in the
first and second week after being enrolled
than those whose ears were left untreated.
Therefore, the expectation that incised ears
would reduce the pain of the hematoma and
therefore result in the pig eating more was
not substantiated.

Implications

e Management practices to prevent
hematomas should be implemented to
improve swine growth rates.

e According to the results of this study,
it is preferable to leave hematomas
untreated rather than incising the ear,
regardless of the size of the hematoma.
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Summary

Elevated levels of arsenic, chromium and
lead were detected in multiple injectable
iron products following concurrent analysis
by two laboratories. Only one product pos-
sessed concentrations of all three elements of
concern that were undetectable or below the
parenteral daily exposure limit for humans
for each heavy metal, respectively.
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Resumen — Impurezas elementales en los
productos de hierro inyectable en cerdos

Se detectaron elevados niveles de arsénico,
cromo y plomo en multiples productos de
hierro inyectables después andlisis concur-
rentes en dos laboratorios. Solo un producto
contenia concentraciones de los tres produc-
tos valorados que no fueron detectables o
bajo los limites de exposicién parenteral para
humanos, para cada uno de los metales pesa-
dos, respectivamente.

Résumé — Eléments d’impuretés dans des
produits de fer injectable pour les porcs

Des quantités élevées d’arsenic, de chrome
et de plomb ont été détectées dans de mul-
tiples produits de fer injectable 4 la suite
d’analyses simultanées effectuées dans deux
laboratoires. Un seul produit possédait des
concentrations de ces trois produits dans
des quantités non-détectables ou sous la
limite d’exposition quotidienne parentérale
pour les humains pour chaque métal lourd,
respectivement.

he use of injectable iron for the pre-

vention of iron deficiency anemia is

nearly an industry standard in swine
production throughout the world. Since
initial reports in the mid-twentieth century
detailed a piglet’s need for supplemental
iron, 200-mg doses of injectable iron have
routinely been given to every pig as per
product label directions.!> More recently, it
has been shown that genetic improvements
leading to larger litter sizes and rapid growth
rates are resulting in piglets outgrowing
their available iron stores prior to weaning,
even when given an iron injection at birth.4
Therefore, an additional 200-mg dose of iron
prior to weaning has been shown to provide
improved post-weaning growth perfor-

mance.>”

With an ever-increasing desire to produce

a safe food supply, it is important to en-
sure that the products used in all phases of
swine production are safe for use in food-
producing animals. Though each of the iron
products reported in this publication are
approved for use in swine by the regulatory

authorities in their respective countries, no
inclusion limits for elemental impurities
have been established for parenteral veteri-
nary products. Guidelines are available, how-
ever, for human pharmaceutical products
through guidance documents USP <232>8
and ICH Q3D? which are being adopted as
required standards for human drugs by many
authorities including the United States and

the European Union.”

The nature of the manufacturing process of
pharmaceutical-grade iron dextran and glep-
toferron requires one or more sources of raw
materials, including elemental iron. Without
appropriate quality control, it is reasonable
that other elemental impurities may accom-
pany iron in the raw material used during
formulation. The purity of the final product
will then depend on the steps employed

to remove any such impurities. Additional
quality and consistency challenges are pre-
sented by the fact that parenteral veterinary
iron products are classified as non-biological
complex drugs. Non-biological complex
drugs are unique in that their structures
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cannot be fully characterized by physio-
chemical analysis and replication of the
final active pharmaceutical product relies on
specific and highly controlled manufactur-
ing processes.!? Altogether, this information
indicates that adherence to high standards
of manufacturing is paramount to creating
a parenteral veterinary iron product that is
safe, efficacious, and consistent. Therefore,
the aim of the present project was to evalu-
ate parenteral veterinary iron products for
the presence of impurities that would be
undesirable for intramuscular injection in
food-producing animals.

Materials and methods

Sample submission
In total, 16 iron products from eight coun-
tries, each approved for the treatment of iron
eficiency anemia in swine, were evaluated
by the Toxicology and Nutrition Labora-
tory at the Iowa State University Veterinary
Diagnostic Laboratory (ISU VDL). Fifteen
of the 16 samples were also evaluated for the
same analytes at an independent laboratory.
Samples were submitted to each laboratory
in their original unopened containers with
the exception of the two products from
China, which had been inspected by US
customs during the shipping process, and the
bottle stopper had been punctured. Prior to
submission for testing, a random number
was assigned to each vial using a random
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number sequence generator (www.random.
org). The original product label was re-
moved and a label with the assigned random
identification number was adhered to each
vial. All product-specific information was
withheld from the laboratories until testing
was complete.

Analysis of samples

Samples were analyzed for arsenic, cadmium,
chromium, cobalt, lead and mercury using
inductively coupled plasma mass spectrom-
etry (ICP/MS; Analytik Jena Inc, Woburn,
Massachusetts) at the ISU VDL. Analysis
was performed with the ICP/MS in col-
lisional reaction interface mode with hydro-
gen as the skimmer gas and the autosampler
rinse solutions consisting of 1% nitric acid,
2% hydrochloric acid, and 4 ppm gold. Stan-
dards for elemental analyses were obtained
from Inorganic Ventures (Christiansburg,
Virginia) while digestion tubes, syringe
filters, trace mineral grade nitric acid, and
trace mineral grade hydrochloric acid were
obtained from Fisher Scientific (Pittsburgh,
Pennsylvania). Each sample was processed
and analyzed following the established stan-
dard operating procedure for the fluid heavy

metal panel.

To begin the analysis, samples were first di-
gested in 70% nitric acid at 60°C for > 1 hour.
To do so0, 2 0.25-mL portion of each sample
was transferred to a 15-mL centrifuge tube,
and 0.25 mL of 70% nitric acid was added.
All samples were digested for a minimum of

1 hour at 60°C. After digestion, all samples
were diluted to 5 mL using 18MQ water and
vortexed to mix. Sample digests were then
centrifuged for 5 minutes at 1900¢ and forced
through 0.45-um filter discs. Filtered samples
were then diluted 1:500, 1:50, and 1:10 to
accommodate the varying concentrations of
the elements. To avoid carryover, the dilutions
and the original digest were analyzed by ICP/
MS from highest dilution to no dilution. Ad-
ditionally, a blank sample of 1% nitric acid
was analyzed between dilutions and 1% and
10% nitric acid was analyzed after each inject-
able solution sample. For quality control, cer-
tified reference materials were analyzed with
cach batch, additionally bismuth, indium,
lithium, scandium, terbium and yttrium were

used as internal standards for the ICP/MS.

Utilizing ICP/MS, a secondary analysis was
performed by an independent laboratory fol-
lowing analysis at the ISU VDL. The limit of
detection for arsenic, chromium and lead for
both laboratories was 0.1 ppm.

Results

Results from the present study showed that
a200-mg injection of many of the iron prod-
ucts tested contained a concentration of one
or more elemental impurities that exceed
the permitted daily exposure (PDE) limit
established for humans via parenteral expo-
sure (Table 1). Only one injectable product,
Uniferon (Pharmacosmos Inc, Watchung,
New Jersey), was found to have non-detect-
able levels of both arsenic and lead, and was
also the only product with chromium levels
that would not exceed human PDE limits.
The remaining elements included in the test-
ing (cadmium, cobalt, and mercury), were
either not detected, or were detected at levels
well below PDE limits for humans and are
therefore not reported. Briefly, the presence
of chromium was detected in all the injectable
iron products tested with eight (ISU VDL)
and 11 (independent laboratory) products
containing concentrations exceeding the
human PDE by greater than 25%. Of the
products with arsenic concentrations greater
than 0.1 ppm, nine (ISU VDL) and eight
(independent laboratory) samples exhibited
concentrations exceeding the human PDE by
greater than 25%. Likewise, of the products
found to have detectable levels of lead, 10
(ISU VDL) and eight (independent labora-
tory) exhibited concentrations exceeding the
human PDE by greater than 25%. Both labo-
ratories agreed analytically on one iron prod-
uct that possessed concentrations of arsenic,
chromium and lead greater than the allowable
PDE established for humans. In contrast, only
one iron product was found to have concen-
trations of all three elements of concern that
were undetectable or below the human PDE
for each heavy metal, respectively.

Discussion

While injecting animals with products con-
taining elemental impurities is potentially
contrary to a practitioner’s responsibility

to “first, do no harm,” there is currently no
published data supporting the level of risk
associated with injection of such impurities
in swine. As a result, acceptable concentra-
tions of elemental impurities such as arsenic,
chromium and lead in animal drugs have

not been established by the US Food and
Drug Administration Center for Veterinary
Medicine (CVM). It is therefore necessary for
sponsors of veterinary drug products to apply
risk-based control strategies for these impuri-
ties and to establish appropriate acceptance
criteria. Thus, it is recommended that the

USP <232>8 and ICH Q3D? limits for
clemental impurities, which are for humans,
be used as a starting point for establishing
a suitable limit for animal drug impurities.
Adjustment of these limits may be justified
following consideration of species and dos-
age; however, it remains the responsibility
of the sponsor of a veterinary drug product
to ensure that elemental impurities in the
final drug are controlled within safe limits
(AskCVM, oral communication; May 9,
2017).

For these reasons, the PDEs referenced and
used as basis for comparison in this article
are based on the ICH Q3D guidelines for
maximum allowable levels of metal impuri-
ties when administering a drug to treat dis-
case in humans.” Although these guidelines
specify that exposures higher than the PDE
may be acceptable in certain cases, such as
intermittent treatment, the burden is on the
manufacturer to demonstrate that it is ac-
ceptable in a given case. In this context, arse-
nic and lead merit particular scrutiny as they
belong to the highest risk group as specified
in the guidelines (Class 1 - highest degree
of toxicity combined with reasonable risk

of being found in pharmaceuticals).” Fur-
thermore, the guidelines deal primarily with
exposure in adult humans, whereas the use of
injectable iron in piglets would correspond
to use in infants. For these reasons, the hu-
man PDEs appear a reasonable starting
point for evaluating whether certain levels of
heavy metal impurities may be problematic

for piglet health.

Generally speaking, the degrees of toxicity
of arsenic and chromium are dependent on
their respective valences. Arsenic(I1I) is more
toxic than either As+5 or organic arsenic.!!
However, potential toxicological effects of
arsenic can result in ataxia, paresis, and blind-
ness following demyelination of nerves. The
lethal oral dose of sodium arsenite, an inor-
ganic arsenic, is approximately 200 mg/ kg.l2
The more toxic and orally absorbable form
of chromium is Cr+6, while Cr+3 is poorly
absorbed orally and is considered less toxic.
The maximum tolerable oral dose for Cr+3
in mammals, since Cr+6 is rarely ingested, is
100 mg/kg of more soluble forms of Cr+3.13
Sperm motility of boars may potentially de-
crease with excess Cr+6 resulting in inhibited
fertility.14 Speciation of either arsenic or chro-
mium contaminants within the injectable
products to determine their potential toxic-
ity could not be determined at the time of
analysis. Swine are relatively resistant to lead
toxicosis, but affected animals may exhibit

tremors, seizures, and inalppetance.15
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Table 1: Detected content of arsenic, chromium and lead in parenteral iron products for swine, tested at two laboratories*

Arsenic# Chromium Lead#*
Concen- | U |Lab2 | PDES | 15U |Lab2 | PDES | IsU |Lab2 | PDES
Brand Manufac- tration ug/200mg pg/200mg ug/200mg
name turert Country Molecule (mg/mL) dose§ pglkg dose§ pglkg dose§ pglkg
Aspen United
Anem-X 100 Sparhawk States ID 100 <0.1 | <0.1
(USA)

Durvet Sparhawk USA ID 100 <0.1 | <0.1
Iron-100
Ecotin 200 Labcl:::tnories Spain ID 200
FerroForte Bimeda Canada ID 200
Zt(e)lgohipra Hipra Belgium Glep 200
CleptoForte Ceva USA Clep 200
Gleptosil Ceva Germany Glep 200
Gleptosil Sogeval K]F::c;;eodm Glep 200
Prolongal Bayer Belgium Glep 200 22.0 0.1
Uniferon 200  Pharmacosmos USA ID 200
Ursoferran Serumwerk  Germany Glep 200
Ursoferran Serumwerk Russia Clep 200
VetOne Sparhawk USA ID 100
Viloferron iron4u Denmark Clep 200

Guangxi

Research
)B(;:gDuo Instituté of China ID 100

Chemical

Industry

Guangdong
;(;‘ZX/G' Da:(fn”;ng China ID 100 <01 | NA
Biotechnology

All values are rounded to the nearest one significant figure. Yellow highlighted cells indicate the element was present at < 25% higher than

the daily limits established for humans. Blue highlighted cells exceed the human daily exposure limit by > 25%.

T Marketing Authorization holder/NADA owner.

*  Values reported as <0.1 pg/200 mg dose were below the limit of detection for the assay.

§ For all 200 mg/mL products the reported elemental concentrations in pug/200 mg dose are equivalent to parts per million. For 100 mg/mL
products, detected concentrations in parts per million were doubled to represent a typical 200 mg dose.

9§ Permitted daily exposure is the published daily exposure limit for an adult human. Values were converted to pg/kg assuming 50kg as a con-
servative adult human body weight and using inclusion limits reported in USP < 232 >8 and ICH Q3D? for human pharmaceutical products.

** Sample was not available for testing at both laboratories.

ISU = lowa State University Veterinary Diagnostic Laboratory; Lab 2 = independent laboratory; PDE = permitted daily exposure; ID = Iron

Dextran; Glep = Gleptoferron; NA = not applicable.
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Although swine may be more resistant to
arsenic and lead toxicity relative to other
species, and diagnosed toxicities are uncom-
mon, food safety must be taken into account
and was not considered in establishing hu-
man PDE limits for these elements. Though
we do not fully understand the potential
risk(s) in swine associated with parenteral
exposure to these impurities, the United
States Department of Agriculture’s Food
Safety and Inspection Service currently does
not allow for a detectable level of lead in any
meat, while arsenic must be below 0.5 ppm
in uncooked skeletal muscle tissue from
swine.}216 Chromium, however, has a high
volume of distribution with low accumula-
tion in tissue, and therefore is not likely a
toxicological concern for humans.!® The
combination of limited information and po-
tential risk warrants that further research be
done to determine the pharmacokinetics and
tissue levels of heavy metal impurities sub-
sequent to parenteral injection, or to expect
that drug sponsors take steps to reduce or
eliminate the level of impurities in parenteral
products used for food-producing animals.

The present data shows that arsenic, chromi-
um and lead can inadvertently be adminis-
tered with iron injections to pigs depending
on the product used. Because there is little
information on the subject; in the absence
of further investigation, practitioners and
producers should consider taking steps to
minimize the risk of any potential food
safety, toxicological, or clinical impact(s)

of parenteral administration of unintended
heavy metals prior to the use of products
containing such impurities.

Implications

o Under the conditions of this study,
most of the 16 injectable iron prod-
ucts tested contain levels of arsenic,
chromium or lead exceeding the human
PDE for each respective impurity.

o Uniferon was the only product tested
with undetectable levels of arsenic and
lead while having a level of chromium
lower than the human PDE.

o Given the limited knowledge of the
properties of arsenic, chromium and
lead when injected parenterally in
swine, further research is warranted to
fully characterize the consequences of
exposure.

e Any potential risk associated with
parenteral exposure of arsenic, chro-
mium or lead to piglets can be avoided
by using an injectable iron product with
levels of these impurities below known
human PDE limits.

e Manufacturers of injectable iron
products for swine should take all steps
necessary to ensure their product is void
of any potentially harmful impurities,
including heavy metals.
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Summary

Processing fluids (PF), the serosanguinous
fluid recovered from piglet castration and tail
docking, were used for porcine reproductive
and respiratory syndrome virus (PRRSV)
infection assessment. Processing fluid samples
from four breed-to-wean herds were com-
pared with standard sampling protocols, dem-
onstrating PRRSV RNA detection in PF at
greater frequency than standard schemes.
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Resumen — Monitoreo del sindrome repro-
ductivo y respiratorio porcino en hatos de
cria utilizando fluidos de procesamiento

Los fluidos de procesamiento (PF por sus
siglas en inglés), el fluido serosanguineo re-
cuperado de la castracion de lechones y corte
de cola, fueron utilizados para monitorear la
infeccién del virus del sindrome reproduc-
tivo y respiratorio porcino (PRRSV). Se
compararon muestras de fluidos de procesa-
miento de cuatro hatos de cria a destete con
protocolos de muestreo estandar, demost-
rando la deteccién del RNA del PRRSV en
PF a una frecuencia mayor que en los esque-
mas estandar.

Résumé - Surveillance du syndrome re-
producteur et respiratoire porcin dans des
troupeaux reproducteurs en utilisant les
fluides de traitement

Les fluides de traitement (FT), le fluide séro-
sanguignolant récupéré lors de la castration
et de la taille de la queue des porcelets, ont
été utilisés pour évaluer l'infection par le vi-
rus du syndrome reproducteur et respiratoire
porcin (VSRRP). Des échantillons de FT

de quatre troupeaux de type reproducteur-
sevrage ont été comparés avec les protocoles
standards d'échantillonnage, démontrant la
détection 'ARN du VSRRP dans les FT

3 une fréquence plus élevée que les facons
standards.

wine producers face ongoing challenges
S related to the detection and manage-

ment of infectious diseases. In particu-
lar, porcine reproductive and respiratory
syndrome (PRRS) is an economically signif-
icant problem, costing US producers more
than 1 billion USD per year.! A milestone in
the control and elimination of PRRS virus
(PRRSV) in production systems is the inter-
ruption of the transmission cycle in breeding
herds and the production of PRRSV-free
piglets at weaning.? Tracking progress to-
wards this goal can only be accomplished
through routine diagnostic monitoring.

The current industry standard for moni-
toring PRRSV in breeding herds consists
of testing serum samples monthly from
30 randomly-selected weaning-age piglets

(pooled by five) for PRRSV RNA. Breed-
ing herds are defined as “stable” after four
consecutive negative monthly tests.? This
monitoring plan assumes that PRRSV can-
not remain in breeding herds at a prevalence
< 10% over a period of 90 days, and that the
true PRRSV status of the breeding herd can
be accurately inferred by testing suckling
pigs. However, cases of breeding herds de-
tecting PRRSV shortly after achieving stabil-
ity have been reported.4 Likewise, near-zero
PRRSYV prevalence has been documented in
endemically-infected breeding herds.*”

These observations are evidence that the
assumptions upon which the current moni-
toring plan is based are not sufficiently
robust to provide reliable results. Thus,
there is a clear need for improved PRRSV
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monitoring systems. The current monitor-
ing scheme could be improved upon by
testing higher numbers of individual piglets
at a higher testing frequency. However, col-
lecting blood samples from piglets is time
consuming, requires two trained persons,
and causes additional piglet stress. These
practical and economic constraints render
this option unsatisfactory for most commer-
cial production systems.

Aggregate (population) samples, eg, oral
fluids, are practical options for infectious
disease monitoring of swine populations.
Oral-fluid testing was introduced into the
swine industry in 2010 and has been widely
implemented in monitoring and surveillance
systems.s'” However, the collection of oral
fluids from suckling piglets has not been
proven to be practical. Alternatively, a largely
unexplored option for PRRSV surveillance
in the breeding herd and suckling piglet
populations is the use of “processing fluids.”
An aggregate sample easily collected by farm
staff, processing fluid samples are defined

as the serosanguinous fluid recovered at the
time of castration and tail docking, ie, piglet
processing. The purpose of this pilot study

was to describe the collection of processing
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fluids in commercial herds and evaluate their
use in PRRSV monitoring,

Materials and methods

This study was approved by the Iowa State
University Institutional Animal Care and Use
Committee under protocol No. 6-17-8547-S.

Study design

Twelve samplings were performed in four
breed-to-wean herds at different time points
within 27 weeks of their most recent clinical
PRRS episode. Each sampling consisted of
one aggregate processing fluid sample, com-
posed of the fluids from all piglets processed
that day, and serum samples from 30 piglets
conveniently selected from the same popula-
tion of processed piglets, targeting the weak
and fall behind animals and including males
and females. All processing fluid samples and
serum samples were tested for PRRSV RNA
(serum samples were tested in pools of five).
Selected processing fluid samples (n = 5)
were submitted for PRRSV ORF-5 sequenc-
ing and for detection of PRRSV antibody.
Testing was performed at the Iowa State
University Veterinary Diagnostic Labora-
tory (ISU VDL) using routine test methods.
Two farms (matching sets 1, 2, 4, 6, and 10)
were vaccinating piglets with Fostera PRRS
(Zoetis, Parsippany, New Jersey) immedi-
ately after processing.

Sample collection and matching
Processing fluids were collected by placinga
disposable plastic bag in a clean plastic buck-
et and then covering the top of the bucket
with disposable gauze, ie, cheese cloth.

A rubber band around the mouth of the
bucket held the plastic bag and gauze firmly
in place, but the gauze was placed with suf-
ficient slack so as to create a concave cavity
in which to hold the tissues (Figure 1). At
the end of piglet processing, the gauze and
tissues were removed from the bucket, after
which the processing fluids were transferred
from the plastic bag to a sterile 50 mL coni-
cal centrifuge plastic tube. The number of
piglets that contributed to the processing
fluid sample was recorded for each sampling.

Blood samples were collected from a conve-
nience sample of 30 piglets in the same room
at the time processing fluids were obtained.
Blood was obtained using single-use serum
separation tubes and needles and standard
procedures for the restraint of piglets.

Blood samples and processing fluids were
refrigerated immediately after collection and
submitted for testing within 24 hours. Pro-
cessing fluids were tested individually; serum
samples were tested in pools of five. Thus,
each “matched sampling set” consisted of
one processing-fluid sample and six pooled-
serum samples.

Diagnostic testing

Diagnostic testing was performed at the ISU
VDL using assays routinely used for swine
serum samples in the case of serum and oral
fluids (high volume extraction protocol)

for processing fluids. All processing fluids
samples (n = 12) and pooled serum samples
(n =72) were tested for PRRSV RNA us-
ing the Applied Biosystems TagMan kit for
North American and European PRRS virus
RNA detection (Thermo Fisher Scientific,
Waltham, Massachusetts). In addition,

five matched sampling sets (5,7, 8, 9, 10)
were conveniently selected to be tested for
PRRSV antibody testing using the IDEXX
PRRS X3 Ab ELISA test (IDEXX Labora-
tories, Westbrook, Maine), and five matched
sampling sets (2, 3, 4, 5, 7) were submit-

ted for PRRS ORF-5 sequencing (Sanger
method).!?

Results

Processing fluids were obtained on all at-
tempts (Table 1), yielding a median volume of
49.0 mL (range 30.0 to 110.0 mL) of fluids.
The median number of piglets that contrib-
uted to processing fluids was 256 (ranging
from 174 to 650) and the average volumes
of processing fluid per litter and per pig were
2.17 mL (122 t0 2.67) and 0.186 mL (0.097
to 0.276), respectively. The age of sampled
piglets ranged from 3 to 5 days.

Ten of 12 processing-fluid samples (83.33%)
tested positive for PRRSV RNA by real time
reverse transcription polymerase chain reac-
tion (rRT-PCR) with cycle threshold (Ct)
values ranging from 22 to 35 (Table 2). Elev-
en of 72 (15.27%) pooled serum samples
tested positive. Eight of 12 matching sets
(66.66 %) had at least one positive pooled
serum sample (of six pools of five samples)

test positive for PRRSV PCR (Table 2).

All processing fluids submitted for serology
tested positive for PRRSV antibody (n = 5),
with sample-to-positive (S:P) ratios of 1.50,
1.01, 2.50, 0.42, and 0.92, respectively. Like-
wise, it was possible to sequence the PRRSV
OREF-5 from processing fluids in all attempts

(n=5). All five cases had a 100% nucleo-
tide sequence homology when comparing
processing fluids and blood samples from
the same population. In all cases, the ORF-5
sequence was identified as wild-type PRRSV.

Discussion

This study described the process of collect-
ing processing fluids from 3- to 5-day-old
piglets and provided initial data on the use
of processing fluids for PRRSV monitoring.
Recovering processing fluids from testicles
and tails of 3- to 5-day-old piglets was practi-
cal and convenient for farm staff under field
conditions. We emphasize the importance of
the biosecurity measures that were used (dis-
posable materials described in Figure 1) to
avoid contamination of fluids with nucleic
acid present in the farm environment.

The current procedures for PRRSV ORF-5
sequencing and antibody detection in serum
samples were compatible with processing
fluids. This was not unexpected but required
verification. Testing results indicated that the
likelihood of PRRSV RNA detection in pro-
cessing fluids was greater than the likelihood
of detecting PRRSV RNA in 30 matched se-
rum samples (tested in pools of five) from the
same population. Thirty serum samples were
used as a comparison because this sample
size is commonly used to monitor PRRSV in
North American breeding herds.

Aggregate samples used in monitoring
infectious agents include bulk-tank milk
samples, environmental swabs, air samples,
or oral fluid salmples.s'11 Overall, thisis a
highly cost-effective approach for improved
monitoring. For example, the monthly cost
of testing 30 piglet serum samples pooled by
five is approximately 150 USD. Instead, the
same 150 USD could be spent on six pro-
cessing fluids per month representing hun-
dreds of piglets. Alternatively, a 2500-sow
herd producing an average of 1550 weaned
piglets per week could test every piglet born
in a week (approximately 1650 liveborn) by
PRRSV rRT-PCR at a cost of approximately
100 USD (four processing fluids samples
per week). The cost of testing the same num-
ber of pigs by PRRSV rRT-PCR in serum
pooled by five would be approximately 8250
USD (330 PCRs at 25 USD each) per week.

It has been documented that PRRSV rep-
licates in testicular epithelial cells and mac-
rophages.13 Therefore, it makes biological
plausibility that bodily fluids originated
from castration and tail docking are suitable

samples for PRRSV detection. At the piglet
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Figure 1: Steps for collecting processing fluids. Panel 1: Plastic bag in clean bucket. Panel 2: Cheese cloth placed over mouth
of bucket to hold tissues and allow fluid to pass through to plastic bag. Panel 3: Tissues are removed after collection. Panel 4:
Processing fluid recovered in plastic bag: Panel 5: Fluid decanted from plastic bag into tube.

processing age (3 to 5 days old), PRRSV
infection may have taken place in gestation
(transplacental infection) or shortly after far-
rowing. Situations in which processing-fluid-
based sampling can be used include moni-
toring breeding herds undergoing PRRSV
elimination to determine whether there is
virus circulation at the piglet processing-age
group or to establish the optimum timing to
intensify internal biosecurity practices (ie,
no evidence of virus circulation in piglets
being processed). Likewise, processing fluids
offer an efficient method for continuous sur-
veillance in breeding herds presumed to be
PRRSV-negative. Perhaps most importantly,
regional and national PRRSV elimination
programs will benefit from this practical,

simple, and affordable approach.

Regardless of the application, the design of
monitoring and surveillance schemes will
become more flexible and easily integrated
with the daily routine due to the ease of im-
plementation and lower costs associated with
processing fluids. Whatever sampling design
is ultimately implemented, testing more pigs
more frequently will result in improved herd-
level sensitivity for the detection of PRRSV
and other pathogens. This may be a great
tool for veterinarians to make informed
interventions to decrease the time-to-detect
PRRS outbreaks and increase the probabil-

ity of detecting virus at near-zero prevalence.

More studies are needed to further evaluate
the herd sensitivity of processing fluids for
PRRSV and other pathogen monitoring
systems. This simple development promises
to be a major breakthrough in disease moni-
toring and surveillance.

Implications

o Processing fluid is an aggregate sample
casily obtained by farm staff under field
conditions.

The use of processing fluids makes it
possible to test more pigs, more fre-
quently for PRRSV.

o Processing fluids are a major improve-
ment in disease surveillance systems and
may increase the strength of PRRSV
control and elimination programs.
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Table 1: Volume of processing fluids retrieved from piglets at processing time (castration and tail docking) at each sampling point

Sampling Processing fluids Average processing fluids volumet
set* retrieved volume (mL) Littersin sample Piglets in sample Per litter (mL) Per pig (uL)
1 30 21 262 1.43 115

2 45 21 250 2.14 180

3 48 18 174 2.67 276

4 50 20 226 2.50 221

5 55 25 265 2.20 208

6 45 37 466 1.22 97

7 80 35 438 2.29 183

8 110 50 650 2.20 169

9 90 37 481 243 187

10 45 17 221 2.65 204

11 32 17 177 1.88 181

12 50 21 233 2.38 215
Totals 680 319 3843 2.17 186

*

+  This table shows only the volume of processing fluid retrieved in each sampling set.

Each ‘Sampling set’ consists of one processing-fluid sample and 30 serum samples (tested in six pools of five) taken from the same piglet
population, on the same day of piglet processing at each sampling point.

Table 2: Qualitative result of PRRSV rRT-PCR tests in processing fluids and matching serum samples and timeline of PRRS outbreak

and whole-herd exposure

Time between PRRS

Time from whole-herd

Result of PRRSV rRT-PCR

Sampling outbreak and sampling exposure to MLV or FVE Processing fluids Serum samples
set (weeks) (weeks) Ctvalue*  Test result Ctvalue*  Testresult
1 6.0 FVE: 1.0 31.7 Positive 23.0 Positive
2 54 MLV: 5.4 284 Positive 20.1 Positive
3 7.9 MLV: 6.9 30.1 Positive 27.0t Positive
4 9.6 MLV: 9.6 25.6 Positive 23.7 Positive
5 11.9 MLV: 10.9 22.7 Positive 27.6 Positive
6 8.0 MLV: 2.0 29.2 Positive 25.0t Positive
7 20.0 MLV: 9.0 34.1 Positive 40.0 Negative
8 21.1 MLV: 10.1 352 Positive 40.0 Negative
9 22.0 MLV: 11.0 26.4 Positive 27.9 Positive
10 11.4 MLV: 5.4 30.2 Positive 311+ Positive
11 16 MLV: 15 40.0 Negative 40.0 Negative
12 27.1 MLV: 26.1 40.0 Negative 40.0 Negative

*

Samples with Ct values < 37 are considered positive samples and those with Ct values > 37 are considered negative samples.

t These Ct values represent the average Ct values of two positive pools of serum samples out of the six pools tested from the correspondent

sampling set.

PRRSV = Porcine reproductive respiratory syndrome virus; rRT-PCR = Real time reverse transcription polymerase chain reaction;

PRRS = Porcine reproductive respiratory syndrome; MLV = modified live vaccine (PRRSV); FVE = field virus exposure;

Ct = Cycle threshold from the rRT-PCR assay.
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NEWS FROM THE NATIONAL PORK BOARD

chg!l:o‘ft;

Study: Pork Checkoff provides 25:1 return to pork producers

The nation’s pork producers receive an over-
all return of 25:1 on their Checkoff invest-
ment, according to a 2017 study conducted
and released by Harry Kaiser, the Gellert
Family Professor in the Dyson School of
Applied Economics and Management,
Cornell University.

An economic analysis of Pork Checkoff pro-
grams is commissioned every five years by
the National Pork Board. The study quanti-
fies the returns generated by Pork Checkoff
investments in research, pork promotion
and producer education programs. The latest
results, published in 2017, cover Checkoff
programs conducted from 2011 to 2016.

Specifically, the study documented a grow-
ing return on investment through defined
benefit-cost ratios across several key program
areas. Each dollar invested in:

o Production research to benefit on-farm
practices yielded $83.30 in pork pro-
ducer value.

o International marketing yielded $24.70
in producer benefits.

e Domestic marketing resulted in benefits
of $14.20 for advertising and $12.40 for
non—advertising promotion.

o Research market drivers to grow
demand returned $8.30.

Collectively, the overall return of Checkoff
program activities is $25.50 for each dollar
invested.

USDA requires that a return on investment
analysis be conducted every five years. The
2001 to 2006 study showed an overall return
to producers of $13.80 for every $1 invested,
and the study released in 2012 for the period
0f 2006 to 2011 found a return of $17.40.

For more information, contact Dave Pyburn
at DPyburnapork.org or 515-223-2634.

Checkoft’s science and technology team delivers more

solutions

In the recent Cornell University return on
investment study, it’s clear that the Pork
Checkoft brings value to the table for
America’s pig farmers on many fronts. This

is especially true for research overseen by the
Checkoft’s producer-led science and tech-
nology committees and affiliated staff. The
study showed a return of $83.30 to produc-
ers for every dollar invested in swine research
aimed at improving on-farm practices.

“The results underscore the importance of
funding research that has a positive effect on
the pork industry,” said Dave Pyburn, senior
vice president of science and technology for
the Checkoft. “America’s pork producers de-
serve a maximum return on their investment
and we’re pleased to focus our efforts on
finding real-world solutions using a science-
based approach.”

Among the many noteworthy accomplish-
ments in 2017 for Checkoff’s science and
technology area, several stand out. These
include:

e Developing and refining antibiotic
stewardship and on-farm solutions

o Making an additional investment in
sow productivity research

e Moving ahead on foreign animal disease
preparedness tools

o Making progress on sustainability tools
and historical benchmarks

o Hosting farm tours for scientific
influencers

o Hosting the inaugural Pig Welfare
Symposium

¢ Leading industry-wide efforts in pork
safety and quality.

Pork Checkoff Research at Work in 2017

Checkoff-funded science and technology research is
critical to the success of the National Pork Board'’s
five-year strategic plan.

Number of research projects in each area:

@ Swine Health = 20
@ Animal Science = 10
@ Public Health = 7
Sustainability = 7
@ Animal Welfare = 5

@ Human Nutrition = 4
@ Pork Quality = 1

@ Pork Safety = 1

@ Other=2

science-related projects were funded by the
Pork Board in 2017 using Checkoff funds of

*4.13 Million

Research budgeted for each area:

Other 2.2%
Pork Quality 1.8%
Pork Safety 2.5%
Sustainability 7.4% -\

Animal
Welfare
7.8%

Swine
Health
32.6%
LITHED]

Nutrition

8.3%

Public
Health
11.5%

Animal
Science
26%
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AASY NEWS

AASYV installs 2018 officers

Dr Scanlon Daniels was installed as presi-
dent of the American Association of Swine
Veterinarians on March 6, 2018 during the
association’s 499™ Annual Meeting in San
Diego, California. He succeeds Dr Alex
Ramirez who is now immediate past presi-
dent. Dr Nathan Winkelman has ascended
to president-elect. The newly elected vice
president is Dr Jeff Harker.

AASYV President Dr C Scanlon Daniels
(ISU °98) grew up on a family owned and
operated livestock enterprise in central Iowa.
He attended Iowa State University where he
received a BS degree in Animal Science and
DVM degree. He also has a MBA from the
University of Guelph. Dr Daniels has been
previously employed as a staff veterinarian by
Iowa Select Farms and Seaboard Foods. Cur-
rently, he operates a diversified food-animal
veterinary practice, laboratory, and multi-
species contract research organization in
Dalhart, Texas. Dr Daniels has been active in
multiple AASV committees and has served
on the AASV Board of Directors represent-

ing District 7 on two occasions.

AASYV President-elect Dr Nathan
Winkelman (UMN ’84) was raised on a
diversified crop and livestock farm near St
James, Minnesota. Dr Winkelman received
a BS degree in Animal Science and DVM
from the University of Minnesota. Upon
graduation, he joined a swine-exclusive
veterinary practice in Morris, MN with Drs
Rod Johnson and Tony Scheiber. Currently,
he is a partner with Dr Adam Mueller in
Swine Services Unlimited, Inc, a swine
research and consulting practice in Rice,
Minnesota. Dr Winkelman has served on
the AASV Board of Directors and currently
sits on the AASV Foundation Board where
he chairs the Foundation’s Research Project
Selection Committee. In addition, Dr
Winkelman is an active participant in the
AASYV and National Pork Board Operation
Main Street project giving presentations

to various groups to raise awareness about
modern pork production.

AASV officers (left to right) Drs Scanlon Daniels, Nathan Winkelman, Jeffrey Harker and Alex
Ramirez.

AASV Vice President Dr Jeffrey Harker
(Purdue *94) grew up on a diversified
livestock and grain farm in south central
Indiana. His father built one of the first con-
finement swine barns in the community in
1980. Interacting with the veterinarians that
visited their farm stimulated his interest in
population medicine and becoming a veteri-
narian. Dr Harker was accepted to veterinary
school at Purdue University in 1990.

After graduating from veterinary school in
1994, Dr Harker joined Dr Max Rodibaugh
at Swine Health Services as an associate
veterinarian and then became a partner in
2001. Their practice (now AMVC Swine
Health Services) is dedicated to swine and
serves a very diverse swine clientele ranging
from small show pig herds to contract grow-
ers in integrated production. The bulk of
their clients have independent family farms.

Dr Harker has been involved in many orga-
nizations, starting with 4-H club president
and FFA chapter president. He also received
the American Farmer Degree from the FFA.
He served 7 years on the Indiana Pork Pro-
ducers Board of Directors and was president

in 2008. Dr Harker served as AASV District
4 director at the time of his election. He rep-
resented AASV in the American Veterinary
Medical Association’s House of Delegates
until his second term ended in 2017. He has
also served on the AASV Annual Meeting
Planning Committee and currently chairs
the AASV Continuing Education Commit-
tee. Dr Harker has been involved with the
National Pork Board’s Operation Main Street
program since it began several years ago.

When asked to comment on what his elec-
tion meant to him, Harker responded, “I
look forward to serving this great association
over the next few years as we transition from
the first half century to the future. I have
been a member and attended the annual
meeting for 28 consecutive years and intend
to use my historical perspective to guide our
future direction.”

Dr Harker and his wife, Traci, reside in
Frankfort, Indiana. They have four children:
Kathleen, Sarah, Matthew, and Amelia, and
one granddaughter, Libbi.

AASV news continued on page 155
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AASV news continued from page 153

AASYV Past President Dr Alejandro
“Alex” Ramirez (ISU *93) grew up in
Guadalajara, Mexico. He obtained his
doctor of veterinary medicine degree from
the Iowa State University (ISU) College

of Veterinary Medicine and joined Valley
Veterinary Center, a mixed animal practice
in Cherokee, Iowa. In 2004, Dr Ramirez left

practice and returned to ISU to pursue a
teaching career. He obtained a master of
public health degree from the University
of ITowa and earned a PhD at ISU in 2011.
He first served as a substitute judge for the
student presentations at the AASV Annual
Meeting. Shortly thereafter he was asked to
co-chair the student oral competitions. He

Is your AASYV directory listing correct?

Do we have the correct mailing address,
phone numbers, and email address on file for
you? AASV is preparing to publish the 2018
membership directory, so please take a few
moments to verify your listing at www.aasv.
org/members/only/directory.php.

Once you've logged in, your directory listing
will appear, along with a submission box for
additions, deletions, or other corrections.

Each directory entry can include the mem-
ber’s name, mailing address (2 lines plus city,
state/province, postal code, and country),

has also co-chaired the Collegiate Activities
Committee for the past few years and has
served on the Journal of Swine Health and
Production Editorial Board since 2010. He
represented District 6 on the AASV Board of
Directors from 2013 to 2015.

business phone, fax, mobile phone, home
phone, and one email address. The directory
does not list multiple email addresses.

Print copies of the directory will be shipped
to AASV members in late summer.

SaveitherDate
AASY Foundation Golf Outing

Mark your calendar

Thursday, August 23 * 11:00 AM — 6:00 PM
Landsmeer Golf Club *« Orange City, lowa

Registration for the “best ball” tournament opens in June.

For more information, see www.aasv.org/foundation
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ANNUAL MEETING REPORT

Attendance record set for fifth consecutive year

The American Association of Swine Veteri-
narians (AASV) held its 49 annual meet-
ing in San Diego, California, March 3-6,
2018. The meeting, held at the Manchester
Grand Hyatt, drew record attendance of
1220 total attendees, including 765 paid
registrants (also a record) and 102 veteri-
nary students from 22 colleges of veterinary
medicine. The conference participants hailed
from 30 countries, with 295 attendees (24%
of the total) from outside the United States,
including 60 from Canada and 79 from
Mexico. The total attendance also included
arecord 305 exhibit representatives from
101 companies and organizations (another

all-time high).

The meeting participants enjoyed the op-
portunity to attend numerous educational
sessions, including 10 pre-conference semi-
nars, two general sessions, three break-out
sessions, research topics, three industrial
partners sessions, a student seminar, and a
poster session featuring 89 posters. In addi-
tion, 14 AASV committees met during the
annual meeting. The Monitoring and Sur-
veillance 2.0 seminar on Saturday afternoon
was extremely popular (166 registrants),
while the Antibiotic Alternatives seminar
garnered the most attention of the seminars
on Sunday morning (134 registrants). On
Sunday afternoon, the participation by com-
panies in the Industrial Partners sessions was
extremely high this year, 3 sessions running
every 15 minutes from 1:00 PM through
5:45 pM with no breaks.

Dr Lisa Tokach coordinated a social media
competition at this year’s meeting to raise
awareness of our meeting in a positive way.
Fourteen competitors competed across multi-
ple social media platforms. An esteemed pan-
el of judges consisting of Drs Trevor Martin,
Brent Pepin, and Katie Woodard judged the
contestants based on 5 categories: content of
message, professionalism, creativity, interest
level, and positive impact on AASV. The win-
ners of the competition were: Rachel Schulte
(1% place, $250), Chris Rademacher (2“d
place, $100) and Shamus Brown (3“jl place,
$50). An additional $100 was awarded to Ra-
chel Schulte who was selected as the People’s
Choice winner.

Dr Bill DuBois opened the Monday general
session with the Howard Dunne Memorial
Lecture. His presentation, “How geography,
culture, and socioeconomic status affect
global animal protein consumption: Appli-
cations for swine veterinarians,’ recognized
that swine veterinarians are already involved
in a global, multi-cultural industry. Dr Du-
Bois explored the global impact veterinar-
ians can have on livestock production and
the opportunities this access affords AASV
members to better understand the cultural
influences of the food choices in those cul-
tures.

Dr Rodger Main presented the Alex Hogg
Memorial Lecture, “This is our time, the
choices are yours.” His presentation explored
the changes that have occurred in the United
States pork industry and swine veterinary pro-
fession over the last 40 years. He discussed
the importance of animal health and the
impact of disease on production, trade and
animal well-being and the role of the veteri-
narian in modern pork production.

The Monday afternoon concurrent sessions
allowed attendees the opportunity to con-
sider advances in technology and manage-
ment practices, emerging disease issues, and
management of endemic diseases. The Tues-
day general session addressed the issues asso-
ciated with antibiotic use in swine medicine.

Dr John Waddell presented the Heritage
Award to Dr Conrad Schmidt during the
luncheon on Monday. This is only the
fourth time the Heritage Award has been
presented. The AASV Awards Reception
was held Monday night, followed by the
AASYV Foundation’s annual fund-raising
auction. Dr Michelle Sprague, 2014 AASV
president and chair of the 2018 Awards
Selection Committee, introduced the
recipients of the Swine Practitioner of the
Year Award (Dr Mary Battrell), the Howard
Dunne Memorial Award (Dr Dick Hesse),
the Meritorious Service Award (Dr Liz
Wagstrom), the Young Swine Veterinarian
of the Year Award (Dr Adam Schelkopf),
and the Technical Services/Allied Industry
Veterinarian of the Year Award (Dr Gene
Nemechek).

Swine Practitioner of the Year
Dr Mary Battrell was named 2018 Swine
Practitioner of the Year. The award is given
to the swine practitioner who has demon-
strated an unusual degree of proficiency and
effectiveness in the delivery of veterinary
service to clients.

Dr Battrell was born and raised on a family
farm in Albany, Ohio. Her family farmed
600 acres of cropland, had a cow-calf opera-
tion, raised 250 feeder steers each year, and
had a 100-head farrow-to-finish swine oper-
ation. She earned a bachelor’s degree in agri-
culture from The Ohio State University fol-
lowed by a master’s degree in animal science
with a focus in ruminant nutrition from the
University of Tennessee. Upon graduation,
she moved to Iowa and worked as a sales
representative for the Upjohn Company.

Battrell earned her doctor of veterinary
medicine degree and a master’s degree in
swine production medicine from Iowa State
University in 1995. She began her veterinary

Dr Mary Battrell, recipient of the
AASV Swine Practitioner of the
Year Award.

Journal of Swine Health and Production — Volume 26, Number 3

157



Porclilis
ILEITIS

A SOLUTION THAT FITS.

lleitis prevention doesn’t have to restrict your other treatment needs. With the
flexibility of Porcilis™ lleitis, one dose gives you an industry-leading 20 weeks of

protection* without impacting other treatment efforts on your operation.

®
DRIVEN BY (AERRRNRRARERR
PREVENTION"™ 20 WEEKS DOI
DrivenByPrevention.com PORCISLIST“
ILEITI

*Frozen formulation; non-frozen formulation label does not include DOI.

merck-animal-health-usa.com ¢ 800-521-5767 « Copyright ©2017 Intervet Inc., doing

business as Merck Animal Health, a subsidiary of Merck & Co., Inc. All rights reserved.
1/17 SW-PI-55755-2 E
Animal Health



career in North Carolina working for Dr Fred
Cunningham. A year later, she accepted a
position with Brown’s of Carolina in Kenans-
ville, North Carolina, where she worked for
three years. Following her time at Brown’s,
she was employed as a technical services vet-
erinarian for Pharmacia before returning to
Smithfield Hog Production at the Murphy
Family Farms Rose Hill office in 2000. She is
currently the staff veterinarian for Smithfield
Hog Production’s East Central Region and is
responsible for the health and well-being of
140,000 sows farrow-to-finish. She has been
actively involved in the development of the
Smithfield Animal Care Program and serves
as chair for that committee.

Asked to comment about receiving this
award, Dr Battrell replied, “Swine practitio-
ners do an excellent job of caring for their
animals and providing a safe and wholesome
product for the consumer. It is incredibly
humbling to be selected among them for this
award. God has blessed me with a loving fam-
ily, outstanding mentors, and co-workers that
have guided me throughout my career. I am
grateful for my Smithfield team, our care giv-
ers, and contract growers that work hard ev-
ery day to put the pigs’ needs first. Tam proud
to be a part of this industry. Thank you for

the opportunities and for this recognition.”

Dr Battrell and her husband, Wayne Banks,
reside in Garland, North Carolina with their
son Don Banks.

Howard Dunne Memorial

Award

Dr Dick Hesse received the 2018 Howard
Dunne Memorial Award which recognizes
an AASV member who has made important
contributions and provided outstanding ser-
vice to the association and the swine industry.

Hesse was born in Mitchell, South Dakota.
He attended Huron College where he re-
ceived a bachelor of arts degree in 1975 with
a major in biology and minors in chemistry
and education. From 1976 to 1979, he
served as a biological research assistant in
the virology division at the United States
Army Medical Research Institute of Infec-
tious Diseases (USAMRIID), Fort Detrick,
Maryland where he received his training in
classical virology. Following his time at US-
AMRIID, Hesse was a research assistant in
the South Dakota State University Diagnos-
tic Laboratory’s virology section until 1981
and then was a research scientist with Solvay
Animal Health.

Hesse received a master’s dcgrcc in 1982
from South Dakota State University and

a doctor of philosophy degree from the
University of Nebraska in 1993. Hesse was

a scientist and group leader in the virology
section at Schering-Plough Animal Health
until 1997 and Manager of Virology Biolog-
ics, Research and Development at Intervet
until 2006. Currently, Hesse is a professor in
the Department of Diagnostic Medicine and
Pathobiology in the College of Veterinary
Medicine at Kansas State University. He is
also the Director of Diagnostic Virology

at the Kansas State Veterinary Diagnostic
Laboratory.

Hesse was awarded the Army’s Distin-
guished Service Medal for Lassa Fever
research in 1979 and the Schering-Plough
Excellence Award for the development of a
PRRS vaccine. Additionally, he has received
the Kansas Veterinary Medical Association
Distinguished Service Award. Dr Hesse

has authored or co-authored more than

50 publications, presentations, and patents.
In addition, he has led the development of
at least 12 USDA-licensed vaccines. He has
been active in several AASV committees and
currently serves on the National Pork Board
Swine Health Committee.

When asked what it meant to him to receive
the Howard Dunne Memorial Award he
responded, “I am blessed to be able to work
with so many talented and dedicated people
across the swine industry. To be recognized
by them is the highest honor I have ever
received, and it means more to me than any-
one will ever know.”

In 1974, Dick married Debby Anderson,
his high school sweetheart. They lived
several places but mostly raised the family
in Omaha, Nebraska. They have four
children: Chris, Josh, Jacque, and Andrea
and 11 grandchildren. Sadly, Debby passed
away in 2014.

Meritorious Service Award
Dr Elizabeth Wagstrom was named the
2018 recipient of the Meritorious Service
Award. The award recognizes individuals
who have provided outstanding service to

the AASV.

Dr Wagstrom was raised in Montevideo,
Minnesota, where she became an avid horse
lover. This early interest in horses channeled
her interest and education in the agricultural
field. Wagstrom attended the University of
Minnesota where she obtained bachelor of

Dr Dick Hesse, recipient of the
Howard Dunne Memorial Award.

science degrees in agricultural economics
and animal science. While living in Farib-
ault, Minnesota, Wagstrom worked at a
variety of jobs that revolved around the agri-
cultural and science fields. One of these jobs
was with Oxford Labs, a swine vaccine com-
pany headquartered in Worthington, Min-
nesota. Her time spent at Oxford Labs as a
marketing manager in swine biologics and
diagnostics was a launching point for her
work in the swine field. Wagstrom ultimately

MERITORIOUS SERVICE AWAR

Dr. Elizabeth Wagstrom

L \'1’ e il

Dr Elizabeth Wagstrom, recipient
of the AASV Meritorious Service
Award.
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decided to return to school and obtained a
doctor of veterinary medicine degree from
Towa State University (ISU) in 1999. Dur-
ing her time at ISU; she also earned her mas-
ter’s degree in veterinary preventive medi-
cine and was a graduate research assistant at

ISU from 1996 t01998.

Wagstrom then went on to be a Production
Management Veterinarian at Iowa Select
Farms. In 2000, she was employed as a
public health veterinarian and senior epide-
miologist at the Minnesota Department of
Health in Minneapolis. From 2001 to July
2004, she served as the Director of Veteri-
nary Science at the National Pork Board in
Des Moines, Iowa. From 2004 to 2010 she
was the Assistant Vice President of Science
and Technology at the National Pork Board.

In 2010, Wagstrom accepted a position as
Associate Professor and Veterinary Public
Practice-Residency Director at the Univer-
sity of Minnesota Center for Animal Health
and Food Safety. Since 2011, she has been
the Chief Veterinarian with the National
Pork Producers Council in Washington,
DC, and Des Moines, lowa.

When asked to comment about receiving
the award, Wagstrom responded, “I am hon-
ored to receive this award from my peers and
am so appreciative that the work I do with
the National Pork Producers Council allows
me to advocate not only on behalf of the
pork industry but also the swine veterinary
profession.”

Dr Wagstrom and her husband, Brian, reside
in Faribault, Minnesota. They have two chil-
dren: Andrew and Emily.

Young Swine Veterinarian of

the Year Award

The Young Swine Veterinarian of the

Year Award was presented to Dr Adam
Schelkopf. Itis given annually to an AASV
member five or less years post-graduation
who has demonstrated the ideals of
exemplary service and proficiency early in
his or her career.

Dr Schelkopf received his DVM degree in
2012 from the University of Illinois College
of Veterinary Medicine. Following gradu-
ation, Dr Schelkopf accepted a position as

an associate veterinarian with Pipestone Vet-
erinary Services and is currently a partner in
Pipestone Holdings. He serves as the Health
Director for the Pipestone System and Direc-
tor of the East Region, working with indepen-
dent producers across the Midwest.

In addition to his full-time commitment

to practicing swine medicine, Dr Schel-
kopf is finishing his master’s degree at Iowa
State University. He has been involved in
researching porcine epidemic diarrhea virus
immunity in sows and piglets, with special
consideration to antibody test interpreta-
tion. Schelkopf is a third-generation swine
veterinarian.

Upon acceptance of the award, Dr Schelkopf
commented, “I am honored and humbled to
receive this award, and exceptionally thank-
ful to the AASV. The AASV and the swine
veterinary community are wonderful in how
they embrace students and young practitio-
ners, provide opportunities to learn and de-
velop professionally, as well as create lifelong
friendships. I owe tremendous gratitude to
my parents, my mentors, and my Pipestone
colleagues. Pipestone instills a sense of pas-
sion for the industry, profession, and com-
munities we work in, as well as a sense of
family throughout the company which I am
grateful to be a part of. Thank you to the
AASYV for this award and the opportunity to
be a part of this organization.”

In his spare time, Dr Schelkopf enjoys golf-
ing, water sports, and hunting. He currently
resides in Sioux Falls, South Dakota.

Technical Services/Allied
Industry Veterinarian of the

Year Award

Dr Eugene Nemechek received the Techni-
cal Services/Allied Industry Veterinarian
of the Year Award. Established in 2008, the
award recognizes swine industry veterinar-
ians who have demonstrated an unusual de-
gree of proficiency and effectiveness in deliv-
ery of veterinary service to their companies
and their clients, as well as given tirelessly in
service to the AASV and the swine industry.

Nemechek grew up on a family farm in
Goodland, Kansas as one of eleven chil-
dren. His interest in veterinary medicine
was sparked at an carly age by the veterinary
practitioner on his family’s farm. He earned
his bachelor’s in animal science and doctor
of veterinary medicine degrees at Kansas
State University. Upon graduation in 1976,
he practiced in a rural mixed animal practice
before stepping into a role specializing in the
swine industry.

In 1985, Nemechek left private practice to
accept a position as a staff veterinarian at
Cargill Pork in Wilson, North Carolina

Dr Adam Schelkopf, recipient of the
AASV Young Swine Veterinarian of
the Year Award.

where he remained until 2005. Upon
leaving Cargill, he was hired by Genetic
Improvement Services in North Carolina

as Director of Health and Production.
Subsequently, he joined Tyson Fresh

Meats in Springdale, Arkansas as a Ql}lity
Assurance Veterinarian before joining Pfizer
(Zoetis) in 2011 where he currently serves as
a Pork Technical Services Veterinarian.

Dr Eugene Nemechek, recipient of
the AASV Technical Services/Allied
Industry Veterinarian of the Year
Award.
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Dr Nemechek has also served on the AASV
Board of Directors, the North Carolina
Pork Council board, and the National Pork
Board, where he was president from 2010

to 2011. He is also extremely active as a pre-
senter for Operation Main Street at the local
and national level.

When asked to comment on what the award
meant to him, Dr Nemechek said, “T was
truly honored to reccive this award from

the AASV association and my colleagues.

It is amazing to be recognized for doing

the things every day that you enjoy doing,
especially serving a great industry and swine
veterinary profession. It makes life fun and
worthwhile.”

Dr Nemechek and his wife, Susan, reside in
Wilson, North Carolina. They have four
children: Sarah, Molly, Megan, and Jeremiah
and four grandchildren.

Annual Business Breakfast
American Association of Swine Veterinar-
ians President Dr Alex Ramirez reported on
the association’s membership and activities
during the annual breakfast on Tuesday,
March 6th. The 2018 AASV officers were
installed: Drs Scanlon Daniels, president;
Nathan Winkelman, president-elect; Jeff
Harker, vice president; and Alex Ramirez,
past president. The board welcomed newly-
elected district directors: Drs Melissa Billing
(District 1), Darryl Ragland (District 4),
and Locke Karriker (re-elected District 6).
Dr Ramirez also welcomed Jonathan Tubbs
(Auburn University, 2020) as incoming
Alternate Student Delegate to the AASV
Board of Directors and thanked outgoing
Student Delegate Brent Sexton (Iowa State
University, 2018). Jordan Gebhardt (Kansas
State University, 2019) assumes the role of
Student Delegate. Honored guests at the
business breakfast included Dr Michael
Topper (AVMA President), Dr John Howe
(AVMA Liaison and candidate for Presi-
dent), Dr Patrick Webb (NPB) and Dr Liz
Wagstrom (NPPC). The audience heard
updates from each organization. Approxi-
mately 250 people attended the breakfast.

AASYV Foundation annouces
student scholarships

The American Association of Swine Veteri-
narians Foundation awarded scholarships
totaling $25,000 to 15 veterinary students.

Jacob Baker, Iowa State University, received
the $5000 scholarship for top student
presentation. His presentation was titled
“Utilizing piglet processing fluids to detect
PRRSV by PCR in a low-prevalence popula-
tion.” Zoetis provided the financial support
for the Top Student Presenter Award.

Additional scholarships totaling $20,000
were funded by Elanco Animal Health as
shown in the accompanying photos.

Article continues on page 162

-

Recipient of the $5000 scholarship
for Best Student Presenter during
AASV's Student Seminar: Jacob
Baker, lowa State University.
Pictured with Jacob is Dr Gene
Nemechek (right) of Zoetis, sponsor
of the Best Student Presenter
Award.

Dr Mark Hammer (far left) presented scholarships sponsored by Elanco Animal

Health. Recipients of the $2500 AASV Foundation scholarships were (from left):
Megan Nickel, lowa State University; Kimberlee Baker, lowa State University; and
Zhen Yang, University of Minnesota. Not pictured: Elizabeth Houston, lowa State

University.
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Aprticle continued from page 161

Four veterinary student presenters received
$2,500 scholarships: Kimberlee Baker, Iowa
State University; Elizabeth Houston, Iowa
State University; Megan Nickel, lowa State
University; and Zhen Yang, University of
Minnesota.

Five veterinary student presenters received
$1,500 scholarships: Bryant Chapman, Vir-
ginia-Maryland Regional CVM; Cassandra
Fitzgerald, Iowa State University; Megan
Hood, North Carolina State University;
Evan Koep, Iowa State University; and Mi-
kalah Smith, Iowa State University.

Those student presenters receiving $500
scholarships were: Stephanie Betbeze,
Lincoln Memorial University; Rita Anne
Neat, lowa State University; Katie O’Brien,
University of Illinois; Joel Steckelberg, Iowa
State University; and Whitney Webb, lowa
State University.

Fifty-cight veterinary students from

17 universities submitted abstracts for
consideration. From those submissions,

15 students were selected to present during
the annual meeting. Zoetis, sponsor of

the Student Seminar, provided a $750
travel stipend to each student selected to

Dr Mark Hammer (far left) presented scholarships sponsored by Elanco Animal
Health. Recipients of the $1500 AASV Foundation scholarships were (from

left): Bryant Chapman, Virginia-Maryland Regional CVM; Evan Koep, lowa State
University; Cassandra Fitzgerald, lowa State University; and Megan Hood, North
Carolina State University. Not pictured: Mikalah Smith, lowa State University.

participate.
Dr Mark Hammer (far left) presented scholarships sponsored by Elanco Ani-
mal Health. Recipients of the $500 AASV Foundation scholarships were (from
left): Katie O'Brien, University of lllinois; Rita Anne Neat, lowa State University;
Stephanie Betbeze, Lincoln Memorial University; and Joel Steckelberg, lowa State
University. Not pictured: Whitney Webb, lowa State University.
The 2019 Annual Meeting will be held March 9-12
at the Hilton Orlando Buena Vista Palace
in Lake Buena Vista, Florida.
Come prepared to celebrate
the association’s 50t anniversary!
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AASYV announces student poster competition awardees

The American Association of Swine
Veterinarians (AASV) provided an
opportunity for 15 veterinary students
to compete for awards in the Veterinary
Student Poster Competition. Newport
Laboratories sponsored the competition,
offering awards totaling $4000.

Using scores received in the original judging
of abstracts submitted for the AASV
Student Seminar, the top 15 abstracts not
selected for oral presentation were eligible to
compete in the poster competition. A panel
of three AASV practitioners interviewed the
competing students and scored their posters

to determine the scholarship awards.

Jordan Gebhardt, Kansas State
University, winner of the top prize
of $500 for best poster.

The $400 poster competition win-
ners (left to right): Jewell Bremer,
North Carolina State University;
and Taylor Homann, University of
Minnesota.

Newport Laboratories announced the fol-
lowing awards during the AASV Luncheon
on March 5%

$500 scholarship: Jordan Gebhardt, Kansas
State University — Top student poster titled
“Medium chain fatty acids improve growth
and alter fecal microbial populations in
nursery pigs.”

$400 scholarships: Jewell Bremer, North
Carolina State University; and Taylor
Homann, University of Minnesota.

$300 scholarships: Jenna Scott, North Caro-
lina State University; Brent Sexton, Iowa
State University; and Rachel Stika, Iowa
State University.

$200 scholarships: Kayla Castevens, North
Carolina State University; Laura Constance,
Kansas State University; Kayla Henness,
University of Illinois; Jamie Madigan,

North Carolina State University; Elizabeth
Noblett, North Carolina State University;
Shelby Perkins, University of Missouri; Abi-
gail Ruane, Jowa State University; Rachel
Schulte, Iowa State University; and Jonathan
Tubbs, Auburn University.

In addition to the poster competition
awards, each student poster participant
received a $250 travel stipend from Zoetis
and the AASV.

The $300 poster competition winners (left to right): Rachel Stika, lowa State
University; Brent Sexton, lowa State University; and Jenna Scott, North Carolina

State University.

The $200 poster competition winners (left to right): Elizabeth Noblett, North
Carolina State University; Laura Constance, Kansas State University; Jamie Madi-
gan, North Carolina State University; Jonathan Tubbs, Auburn University; Abigail
Ruane, lowa State University; Kayla Castevens, North Carolina State University;
Kayla Henness, University of lllinois; Shelby Perkins, University of Missouri; and
Rachel Schulte, lowa State University.
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AASYV Proceedings online

Even if you weren't able to attend the
AASV Annual Meeting in San Diego, you
can still benefit from the many excellent
presentations delivered at the meeting.

The conference proceedings (including the
pre-conference seminar booklets) are avail-
able for all AASV members to download

at www.aasv.org/library/proceedings/
(or look under the “Resources” menu tab
on the AASV Web site for “AASV Meeting
Proceedings”). All you need is your AASV
member username and password with 2018
dues-paid status.

Thank you, AASV Annual |

Meeting sponsors!

Members of AASV attending the annual meeting make a substan-
tial investment in the form of registration fees, travel, lodging,
meals, and potential loss of income while away from work. How-
ever, the cost of attendance would be even greater — or the quality
of the meeting experience reduced — if it were not for the financial
support provided by corporate sponsors for refreshments, meals,
and social activities, as well as scholarships and travel stipends for
veterinary students. The AASV extends its sincere appreciation for
the sponsorship of meeting events by the following companies:

e AgriLabs (Refreshment Break Co-sponsor)

o Bochringer Ingelheim Vetmedica, Inc (AASV Luncheon)
e CEVA Animal Health (Refreshment Break Sponsor)

e DSM Nutritional Products (Exercise Class)

e Elanco Animal Health (AASV Foundation Veterinary

Student Scholarships)

o GlobalVetLINK (Refreshment Break Co-sponsor)

o Hog Slat (Refreshment Break Co-sponsor)

e Merck Animal Health (AASV Awards Reception, Student
Swine Trivia Event, Student Reception, AASV Foundation

Veterinary Student Scholarships)

e Newport Laboratories (Veterinary Student Travel Stipends,
Veterinary Student Poster Scholarships)

o Novus International (Refreshment Break Sponsor)

e Quality Technology International (Refreshment Break Co-

sponsor)
e Stuart Products (Praise Breakfast)

o Zoetis (Welcome Reception, AASV Student Seminar and
Student Poster Session, AASV Foundation Top Student

Presenter Scholarship)

The AASV is also grateful to the 101 companies and organizations
that provided support through their participation in the 2018

Technical Tables exhibit.
Thank you all!

Here’s what you'll find:
o The “big book” containing all of the

papers for the regular meeting sessions
in a single PDF file with a hyperlinked
table of contents

o Seminar booklets — a PDF file for each
seminar

o Individual papers for each presentation

in the Swine Information Library (www.

aasv.org/library/swineinfo/).

If your AASV username/password isn’t
handy, click the “Reset Password” link in

the upper right of the AASV web site (www.
aasv.org) to reccive them by email. Need

to pay your 2018 AASV membership dues?
Go to ecom.aasv.org/membership. Please
allow a few days for your membership record
to be updated.

Photos are courtesy of Tina Smith
and Barbara Molndr Smith.
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Four research projects funded in 2018

Dr John Waddell, chairman of the AASV
Foundation, announced the selection of four
research proposals for funding during the
foundation’s annual luncheon on March 4th
in San Diego, California. The foundation
granted a total of $60,000 to support efforts
by researchers at Iowa State University and
the University of Minnesota.

A $30,000 grant was awarded to fund the
project “Refining PRRSV classification sys-
tem and sequencing reports to better char-
acterize genetic diversity and relatedness of
PRRSV,” to be carried out by Dr Jianqiang
Zhang and co-investigators at Iowa State
University (ISU). The study will analyze

an ISU Veterinary Diagnostic Laboratory
(VDL) dataset of 37,345 PRRSV-2 (North
American type) ORFS5 sequences spanning
2000 to 2017, in order to refine a previously
described lineage classification system. The
resulting thorough phylogenetic lineage clas-
sification system will 1) help describe genetic
diversity and relatedness of PRRSV-2 in the
US, 2) improve sequence reports of diagnos-
tic cases, and 3) determine the prevalence
and geographic distribution of PRRSV-2

in the US in regards to lincages and RFLP
patterns. It is hoped that the classification
system will provide a basis for further char-
acterization of the antigenic relationship
and cross-protection between different
PRRSV-2 lineages in future studies.

Dr Daniel Linhares and various co-inves-
tigators at Jowa State University received
funding for two separate projects. The foun-
dation awarded $12,582 for Dr Linhares’
proposal to study “The effect of attenuated
PRRSV mass vaccination on subsequent
downstream mortality.” The goal of the
project is to assess the impact of quarterly
modified live virus (MLV) mass vaccination
of PRRSV-stable breeding herds on grow-to-
finish mortality using natural experiments
under field conditions. The results will pro-
vide information to help swine veterinarians
make better informed decisions regarding

F OAD/&\I W‘S

AASV Foundation Chairman Dr John Waddell (right) with Drs Jiangiang Zhang (left)
and Daniel Linhares (center), whose research proposals were selected for funding by
the foundation. Not pictured: Dr Perle Boyer.

the use of PRRSV MLV and other interven-
tions in the sow herd to reduce wean-to-
market mortality.

The foundation granted an additional
$8,418 to carry out Linhares second pro-
posal, “Monitoring ISU VDL data for signs
of emerging discases.” This project will
develop and incorporate analytical tools

for the automated detection of significant
changes in test results of major swine patho-
gens, allowing early identification of disease
threats affecting swine.

Dr Perle Boyer at the University of Min-
nesota received a grant of $9000 to fund her
proposal to develop day-one competencies
for swine veterinary graduates. The project
will be carried out by a faculty task force at
the University of Minnesota, with input by
swine practitioners from across the US and

Canada. The resulting prioritized list of skills
will be published and shared with other
colleges of veterinary medicine and made
available to veterinary students at the AASV
annual meeting and on the AASV website.

Dr Nathan Winkelman chaired the scientific
subcommittee responsible for reviewing and
scoring the proposals received for consider-
ation, and he joins the foundation in thank-
ing Drs John Baker, Tim Blackwell, Peggy
Anne Hawkins, Martin Mohr, and Jerry Tor-
rison for their service on the subcommittee.

An overview of past and current projects
funded by the foundation is available at
www.aasv.org/foundation/research.htm.
The foundation will issue its next call for
research proposals in the fall of 2018.
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Foundation honors Schmidt with prestigious Heritage Award

Dr Conrad “Connie” Schmidt received the
American Association of Swine Veterinar-
ians Foundation’s Heritage Award during
the AASV’s 49t Annual Meeting in San
Diego, California. Dr John Waddell, AASV
Foundation chair, presented the award to
Dr Schmidt on March 4th, He becomes the
fourth recipient of the award which rec-
ognizes individuals who have lifelong out-
standing achievements in swine veterinary
medicine. It is only awarded when a deserv-
ing individual has been nominated and
selected. Awardees have demonstrated their
worthiness through their membership in the
AASYV, service to the AASV, and service to
the North American swine industry.

Dr Schmidt graduated from the Univer-

sity of Minnesota College of Veterinary
Medicine. For 30 years he was an owner and
staff member of a large veterinary practice
specializing in production animal medicine.
Dr Schmidt has received various honors
from the American Association of Swine
Veterinarians and state association for his
leadership position in the animal production
industry.

As a partner in the Veterinary Medical
Center PA of Worthington Minnesota, he
served as the President of Oxford Veterinary

Laboratories as well as senior staff member
for the clinic. Dr Schmidt served as a Vice
President of UpJohn Animal Health, as
well as Pharmacia. In 1987 Dr Schmidt was
recognized by the State of Minnesota as the
entrepreneur of the year.

Currently Dr Schmidt is President of

CB Schmidt and Associates LLC. For more
than 12 years, Dr Schmidt has been very
active in establishing technologies that will
improve and maintain electronic data and
health records in the animal production
arena. He also has been actively involved
with developing and evaluating various
pathways to use natural substances as well as
various microbial components to improve
animal health and wellness.

When asked to reflect on his career as a swine
veterinarian and his involvement with AASV,
Dr Schmidet replied, “Since the inception of
the AASV and the AASVF, I have found that
swine veterinarians, as well as our associa-
tion, are truly committed to our veterinary
profession, animal health and wellness, and
our animal protein producers. It has been

a privilege to see our association grow and
succeed in providing the leadership to make

Dr Conrad Schmidt, recipient of the
AASYV Foundation Heritage Award.

our meat supply safe and wholesome. Our
accountability to animal health and wellness
as well as respected animal care practices is
what makes this profession great.”

Past Presidents’ Challenge spurs endowment growth

Last August, AASV Foundation Chairman
Dr John Waddell initiated the Past Presi-
dents’ Challenge to reach the foundation’s
goal of achieving $2 million in restricted
funds by the 2019 AASV Annual Meet-
ing. The past presidents have risen to the
challenge by generating nearly $250,000 in
new contributions and pledges through the
addition of 12 Leman Fellows, 8 Heritage
Fellows, and 4 Legacy Funds to the endow-
ment. As a result, the current total of en-
dowed contributions plus additional board-

restricted funds has risen to approximately
$1,260,000.

So far, 12 past presidents have garnered
points in the competition to encourage new
endowment contributions. The point system
is based on the amount of the donation, so
the establishment of a Legacy Fund ($50,000)
is worth 50 points, a new Heritage Fellow

($5000) generates 5 points, and a new
Leman Fellow ($1000) is worth 1 point in
the competition.

Dr Tim Loula leads the challenge with

56 points from the addition of a Leman Fel-
low, a Heritage Fellow, and a Legacy Fund.
Dr Bob Morrison follows with 52 points, as
one Legacy Fund has been established and
two Leman Fellow contributions have been
made in his honor. Dr Jim McKean is cred-
ited with 50 points and Dr Rodney “Butch”
Baker with 45 points.

Although her challenge point total is
substantially less, Dr Lisa Tokach is
responsible for enlisting the greatest number
of new contributors: four new Leman
Fellows and one Heritage Fellow. Other past
presidents who have recruited one or more

donors include Drs George Charbonneau,
Joe Connor, Randy Jones, Alex Ramirez, Max

Rodibaugh, Larry Rueff, and John Waddell.

The Leman, Heritage, and Legacy contribu-
tions provide the basis for a perpetual source
of income for foundation programs, includ-
ing scholarships, swine externship grants,
travel stipends for veterinary students, re-
search grants, and more!

If you are ready to lend your support and
help build the endowment to ensure future
support of the swine veterinary profession,
visit www.aasv.org/foundation or contact
the foundation by phone, 515-465-5255, or

email, aasvd aasv.org.
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Auction helps build school in India and supports the AASV

Foundation

The 2018 American Association of Swine
Veterinarians Foundation (AASVF) held
its annual fundraising auction on March 5th
during the 49th AASV Annual Meeting in
San Diego, California. This year’s auction
raised $120,240!

The funds raised during the auction support
foundation programs, including student
travel stipends, research projects, scholar-
ships, student externships, awards, support
for veterinarians pursuing board certification
in the American College of Animal Welfare,
and other opportunities to enhance the
personal and professional aspects of swine
veterinary medicine.

Dr Butch Baker, Foundation Auction Com-
mittee chair, once again put together a
consortium of 49 individuals and organiza-
tions (see sidebar on page 171) to bid on

the “Build a School in India” project. The
AASVF received the winning bid of $49,000,
while Pipestone Veterinary Services made a
matching contribution to Indian Evangelical
Team (IET) to build an elementary school
and bring education to hundreds of India’s

children. The IET is a network of Christian
ministries throughout India, Nepal, and Bhu-
tan that enrolls the poorest of children and
empowers them with education and literacy.
Pipestone has previously supported IET and
missions. The plans are to fund a new school
that will enroll 400 to 500 students (Kin-
dergarten through 7% grade) and name it in
honor of Dr Bob Morrison, Pam Wetzell, and
Deb Spronk.

Auctioneers Drs Tom Burkgren and Shamus
Brown called the auction assisted by Wes
Johnson, who generously lent his capable
clerking services. The spirited live auction
raised $98,600 in addition to the $16,890
collected during the silent auction and
$4,750 in cash donations. For the second
year, bidding on the silent auction was pa-
perless with all bids submitted electronically
via ClickBid Mobile Bidding.

The foundation thanks all those who partici-
pated in the auction by bidding on or donat-
ing items, as well as those who served on the
auction committee chaired by Dr Butch Baker.

Visit www.aasv.org/foundation/20818/
auctionlist.php to view auction results.

Special thanks goes to the bid-takers:

Jeftf Harker, Howard Hill, Terry Metcalf,
Darrell Neuberger, David Reeves, Jess Wad-
dell, and John Waddell, who kept the bids
coming. In addition, the following folks’
behind-the-scenes and front-end help was
invaluable: Miranda Ayers, Joel Burkgren,
Sue Kimpston, Kay Kimpston—Burkgren,
David and Karen Menz, Barbara Molnar
Smith, Karen Richardson, Lee and Sue
Schulteis, Tina Smith, and Harry Snelson.

And the winners are...

Thank you to ALL who made a contribution or placed
a bid on items in the live and silent auctions.

Thanks to your generosity, the auction raised $120,240 for the AASV Foundation!

We are pleased to recognize the winning bidders who purchased one or more items at the auction:

JoAnn Alumbaugh  Dwain Guggenbiller Rodger Main Doug Powers William Starke
Paul Armbrecht Jennifer Hasty David Scott McVey Ben Pratte Amber Stricker
Miranda Ayers Peggy Anne Hawkins  Karen Menz Alejandro Ramirez Debra Thompson
Erin Brenneman Sheryl Heirigs Michelle Michalak Rebecca Robbins Elise Toohill
Robin Bretey Daniel Hendrickson Eric Moore Gary Robertson Dennis Villani
Emily Byers Clayton Johnson Jana Morgan Max Rodibaugh Mark Wagner
Dean Dau Kerry Keffaber Bryan Myers Brian Roggow Liz Wagstrom
Todd Distad Barry Kerkaert Mandi Neujahr Dan Rosener Warren Wilson
Jim Fairles lan Levis David Nolan Cameron Schmitt Teddi Wolff
Cally Fix Duane Long Daryl Olsen Jeff Schoening Paul Yeske
Wayne Freese Erin Lowe Thomas Petznick Sue Schulteis

Jerome Geiger James Lowe

Christa Goodell Wesley Lyons

Meghann Pierdon
Mike Pierdon

Randy Simonson
Chase Stahl

170

Journal of Swine Health and Production — May and June 2018



We are pleased to recognize

the members of the
AASVF 2018 Consortium:

Paul Armbrecht

Butch and Emma Baker
John E Baker

Bob Blomme

Jeff Blythe

David C Bomgaars
Mary Lou Chapek Hogg
Dyneah Classen

Larry Coleman

Tom Fangman

Wayne Freese

Phil Gauger

Jer and Becky Geiger
Tom and Denise Gillespie
GlobalVetLINK

Doug Groth

Pat Halbur

Peggy Anne Hawkins
Steve Henry

Tyler and Gayle Holck
Bill Hollis

Clayton Johnson

Jean (Mrs. Rod) Johnson
Randy Jones

Kerry and Betsy Keffaber
Paul Knoernschild

Hans Koehnk

Erin and Jim Lowe
Aaron Lower

Bill Minton

NutriQuest

Daryl and Nancy Olsen
Jodie Pettit

Phibro Animal Health
Sarah Probst Miller
Hans Rotto

Craig Rowles

Alan Scheidt

Steve and Jane Schmitz
Peter Schneider

Randy Simonson

Mike and Lisa Tokach
Rick Tubbs

Dennis Villani

John and Carol Waddell
Keith Wilson

Warren and Marilyn Wilson
Nathan Winkelman
Teddi Wolff

Ten veterinary students receive $5000

scholarships

In partnership with the AASV Founda-

tion (AASVF), Merck Animal Health an-
nounced the recipients of the 2018 AASVF
- Merck Animal Health Veterinary Student
Scholarships during the 49th AASV Annual
Meeting in San Diego, California. A panel
of AASV and foundation board members
selected ten students to receive the scholar-

ships from a pool of 47 applicants.

The recipients, who each received a $5,000
scholarship, were:

o Jacob Baker, lowa State University

o Kimberlee Baker, [owa State University

o Rachel Bardot, University of Missouri

o Stephanie Betbeze, Lincoln Memorial
University

e Megan Bloemer, University of Illinois

o Kayla Henness, University of Illinois

e Evan Koep, lowa State University

e Marjorie Schleper, University of
Minnesota

o Joel Steckelberg, Iowa State University

o Jonathan Tubbs, Auburn University

The scholarship program, now in its third
year, was funded by a generous $50,000
contribution from Merck Animal Health,
assisting the foundation’s mission to support
the development and scholarship of students
and veterinarians interested in the swine
industry.

Second- and third-year veterinary students
enrolled in American Veterinary Medical
Association-accredited or recognized
colleges of veterinary medicine in the
United States, Canada, Mexico, South
America and the Caribbean Islands were
eligible to apply. Learn more at https://uwu.
aasv.org/foundation.

Recipients of the $5000 AASVF-Merck Veterinary Student Scholarship (from
left): Joel Steckelberg, lowa State University; Jonathan Tubbs, Auburn University;
Marjorie Schleper, University of Minnesota; Jacob Baker, lowa State University;
Kimberlee Baker, lowa State University; Evan Koep, lowa State University;

Kayla Henness, University of lllinois; and Stephanie Betbeze, Lincoln Memorial
University. Not pictured are scholarship recipients Rachel Bardot, University of
Missouri; and Megan Bloemer, University of lllinois.
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Three veterinarians receive Hogg Scholarships

Drs Jose Angulo, Angela Baysinger and
Amanda Sponheim were named the 2018
recipients of the American Association

of Swine Veterinarians Foundation Hogg
Scholarship. Mary Lou Hogg presented the
scholarships during the American Associa-
tion of Swine Veterinarian’s 49" Annual
Meeting in San Diego, CA.

Established in 2008, the scholarship is
named for Dr Alex Hogg, who was a leader
in swine medicine and pursued a Master’s
degree in veterinary pathology after 20 years
in a mixed-animal practice. The scholar-
ship is awarded to an AASV member who
has been accepted into a qualified graduate
program to further his or her education after
years as a swine practitioner.

Dr Jose Angulo carned his doctor of veteri-
nary medicine and zootechnics from the In-
stituto Tecnologico de Sonora in 2001. Fol-
lowing graduation, he joined Grupo SOLES
based in Sonora, Mexico where he served

as the Production and Health Planning and
Development Coordinator. Since leaving
Grupo SOLES in 2004, Angulo has worked
in swine technical services for Boehringer
Ingelheim, ELANCO Animal Health, and
Zoctis, where he is currently the managing
veterinarian specializing in Porcine Repro-
ductive and Respiratory Syndrome (PRRS).
He plans to apply the Hogg Scholarship to
help fund his master’s program at the Uni-
versity of Minnesota College of Veterinary
Medicine. His research project is under Dr
Montserrat Torremorell and focuses on PRRS
virus incidence in growing pigs and factors
that drive infections in wean-to-finish farms.

Dr Angela Baysinger carned her doctor

of veterinary medicine in 1992 from the
University of Missouri-Columbia College
of Veterinary Medicine where she graduated
Summa Cum Laude. Following graduation,
Baysinger accepted an associate veterinary

Mary Lou Hogg presents the Alex Hogg Memorial Scholarship award to Drs Jose
Angulo and Amanda Sponheim. Not pictured: Dr Angela Baysinger.

position at Sutton Veterinary Clinic in Sut-
ton, Nebraska. She left practice in 1995 to
earn a master’s degree in epidemiology at
the University of Nebraska-Lincoln while
serving as the interim state swine extension
veterinarian. Baysinger has since worked as
a swine technical services veterinarian with
ALPHARMA and Bochringer Ingelheim
interspersed with a short stint as a self-em-
ployed swine consultant and two and one-
half years as a Health Assurance Veterinarian
with PIC. Her interest in focusing on animal
welfare arose during her 7 years (2000 to
2007) as Vice President of On-farm Food
Safety and Animal Welfare at Farmland
Foods. Her expertise in welfare continues in
her current role as Director of Animal Wel-
fare for all species at Merck Animal Health.
Baysinger plans to pursue a master’s degree
in animal welfare, ethics and law at the
University of Edinburgh through a distance

learning program followed by pursuit of

board certification in the American College
of Animal Welfare.

After receiving her doctor of veterinary
medicine in 2008 from the University of
Ilinois College of Veterinary Medicine,

Dr Amanda Sponheim spent two years

as a Health Assurance Veterinarian with
PIC. In 2010, she joined Boehringer
Ingelheim where she now serves as Strategic
Account Technical Services Veterinarian.
Sponheim began her master’s degree
program at the University of Minnesota
College of Veterinary Medicine in 2016
under the guidance of Dr Maria Pieters.
She is focusing on three thesis projects
addressing industry knowledge gaps related
to diagnostic approaches for detection

of M hyopneumoniae in low and high
prevalence scenarios. She plans to apply the

Hogg Scholarship funds to the completion

@&

of this program.
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ADVOCACY IN ACTION

Update on committee meetings in San Diego

ourteen issue-based committees
F met during the 2018 American

Association of Swine Veterinarians’
(AASV) 49™ Annual Meeting in San Diego,
California. The AASV Board of Directors
establishes committees to address specific
issues associated with swine veterinary
medicine and provide recommendations for
actions to the AASV leadership. In addition
to being an integral part of the leadership
structure within AASYV, the committees
also serve as a great way for members to
participate in developing positions for the
association, learn about a particular issue,
and meet other members. In 2017, over 215
AASV members volunteered to serve on at
least one committee. That’s a lot of experience
focused on the issues of swine health, well-
being, and production.

The following are some key highlights from

the committee meetings:

o The Nutrition Committee discussed
the value of keeping all members in-
formed of nutritional information that
veterinarians could use on-farm and the
need for the continued cooperation of
the nutrition and veterinary profes-
sions. In addition, the committee dis-
cussed the increase in sow mortality and
its association with uterine prolapses.
The National Pork Board has begun a
project to qualify this issue. The com-
mittee also began planning for its 2019

nutrition pre-conference workshop.

o The Student Recruitment Committee
is requesting funding from the AASV
Board to continue hosting, along with
the Iowa State University College of
Veterinary Medicine’s (ISU CVM)
Swine Medicine Education Center and
the ISU CVM AASYV Student Chapter,
the Swine Medicine Talks series. The
Swine Medicine Talks is a three-part
live-streamed lecture series with expert
speakers representing a wide range of
topics. They also considered clarify-
ing the defined responsibilities of the
AASYV Student and Alternate Student
Delegates.

o The Boar Stud Committee focused
on continuing discussions with the Pig
Welfare Committee on the issue of cull
boar transport and euthanasia. The
committee also discussed the poten-
tial impacts of Seneca Valley virus A,
porcine circovirus 3, parvovirus, and
pestivirus on boar studs. They also
considered the need for standards and
resources to support show pig studs and
began planning for a pre-conference
seminar during the 2019 AASV Annual
Meeting.

o The Influenza Committee proposes to
survey the membership to gain a better
understanding of AASV member atti-
tudes regarding the US Department of
Agriculture’s Influenza A Virus-Swine
(IAV-S) surveillance program, vaccine
usage, and influenza risk at fairs and
exhibitions. They expressed support
for the IAV-S surveillance program and
raising awareness about the zoonotic
potential of influenza.

o The focus of the Communications
Committee during the 2018 Annual
Meeting was a proposal to develop an
educational training video displaying
routine farrowing house practices in
Spanish as a tool to assist veterinarians
in educating employees. The committee
members are interested in further ex-
ploring how social media might benefit
AASV members.

‘In addition to being an integral part
of the leadership structure within AASV,
the committees also serve as a great
way for members to participate in
developing positions for the
association, learn about a particular
issue, and meet other members.”

o The Committee on Transboundary
and Emerging Diseases was asked to
consider the use of live virus inoculation
and whether AASV needed to provide
any insight or develop a position on the
issue. The committee felt they did not
have enough information to offer an
opinion on the issue but did suggest that
this would be a good topic for cither a
closed-door session at World Pork Expo
or as part of a pre-conference workshop
at the 2019 Annual Meeting. The pre-
conference seminar might also consider
the issue of how to address the porcine
epidemic diarrhea virus — eradication,
elimination, or endemic classification.
They also developed a working group
to provide some feedback to USDA
regarding the 2020 National Animal
Health Monitoring System swine study.

o The Human Health and Safety
Committee (HHS) plans to partner
with the Influenza Working Group
to develop an influenza survey for the
AASV membership. The Committee
would like to engage the exhibition
swine industry to reduce zoonotic
influenza A virus transmission. In
addition, the HHS committee would
like to work with the Pork Safety
Committee to produce six short articles
(three on zoonotic diseases and three

on safety) for the one health corner in
AASV e-Letter.

Advocacy in action continued on page 175
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Advocacy in action continued from page 173

o The Operation Main Street (OMS)

Committee noted that the demand
for veterinarians as OMS speakers is
increasing as OMS expands its reach
further into high-level influencer audi-
ences such as human health profession-
als (nurses and schools of medicine),
dietitians, food service, and grocer
associations. In addition, it is necessary
to reach from coast to coast to influence
a large percentage of the US popula-
tion. Key messages for this year will
focus on antibiotic use in food-animal
agriculture and addressing the labor
shortage in agriculture. Furthermore, a
virtual farm tour by video or live stream
as a way to deliver information and
build trust with key audiences will be
combined with select OMS presenta-
tions. The AASV OMS Committee
will encourage veterinarians to become
trained OMS speakers to help fill the
demand for highly educated presenters.
A special emphasis will be placed on
inviting veterinarians from the western
third of the United States to deliver
west coast presentations.

The Production Animal Disease Risk
Assessment Program (PADRAP)
Advisory Committee discussed the
shutdown of the PADRAP web site ef-
fective July 1, 2018. Dr Holtkamp will
make sure that Iowa State University
will maintain the database going for-
ward for AASV. They will also maintain
the current tool to be available for any
member to access it, but the tool will
not be in a web application. Requests to
access to the database will be considered
similar to any other research project
proposal. Since the program will be
ending, the committee requests the
AASYV Board sunset the committee.

The Pharmaceutical Issues Committee
continues to work with National Pork
Board to update the maximum residue
limits for pork exports. The committee
is also tracking the progress of Food and
Drug Administration-funded projects
to establish metrics to measure on-farm
antibiotic use. Dr Peter Davies is the
principle investigator on a swine project.
The committee was also asked to provide
input into the development of a preven-
tative use definition for the upcoming
G7 Country meeting and a risk assess-
ment on the availability of antibiotics.

The Pork Safety Committee is design-
ing a survey targeting farrowing house
employees to establish a baseline of
knowledge for swine veterinarians
about current training on needle break-
age. New technologies at the packing
and processing plants have resulted in
the increased detection of smaller gauge
needles at market hog harvest. The
committee hopes this data will allow
the development of better injection
management and training of employ-
ees. The committee is also reviewing
existing fact sheets on hepatitis E virus
in swine and its potential impact on
human health. They plan to offer any
necessary revisions or develop a new
fact sheet as appropriate. Salmonella
was also a topic of discussion as relates
to food-borne illness in humans.

The newly re-populated Membership
Committee met for the first time.

This committee is one of only a couple
specifically mandated in the AASV by-
laws. A group of AASV Past Presidents
agreed to participate as members of
the committee to be chaired each year
by the current past president. The
committee offered input in 2017 on the
AASYV Salary Survey and the American
Veterinary Medical Association’s
(AVMA) draft Model Practice Act.
During their meeting in San Diego,
they concentrated on discussing
proposed activities for the association’s
50th anniversary meeting in 2019.

The AASYV Porcine Reproductive and
Respiratory Syndrome (PRRS) Task
Force is requesting funding to support
a sub-committee meeting to revisit

the AASV Porcine Reproductive and
Respiratory Syndrome Virus (PRRSV)
Herd Classification document. It has
been seven years since the document
was published. The task force felt very
strongly about the need to revisit the

guidelines given the advances on PRRSV

testing strategies and the wide use of
PRRSV vaccination in breeding herds.
The current guidelines are at risk of be-
coming obsolete unless they are updated.
The committee also expressed interest

in promoting outbreak investigations of
PRRSYV infections and the creation of a
system to generate a database to retain
and analyze investigation information.

o The Pig Welfare Committee con-
gratulated Dr Meghann Pierdon on
successfully completing the certification
examination for the American College
of Animal Welfare. Scholarships are
available from the AASV Foundation
to help offset the cost of getting creden-
tialed and taking the exam. Dr Pairis-
Garcia and Dr Madonna Benjamin are
in the process of becoming certified.
The AVMA is currently reviewing two
welfare policy statements, one of which
concerns castration of swine. Dr Mi-
chelle Sprague is working with AVMA
to ensure their policy mirrors that of
AASV. The other involves the use of
livestock handling tools. Dr Sprague
recommends reaffirming this policy as
written. The committee reviewed six
AASV position statements and reaf-
firmed three while suggesting minor
edits to two others. The Anti-Abuse
position statement was modified to
more closely align with the Common
Swine Industry Audit. The Board of
Directors will consider the committee’s
recommendations. The committee dis-
cussed several topics that may become
significant in the future, including space
requirements, genetic traits that can
impact animal welfare, mortality rates,
disposition of runt and blemished pigs,
and the use of farrowing crates.

The committees are an integral part of the
AASYV leadership and we appreciate the ef-
forts of the volunteer members. If you are
interested in learning more about the com-
mittee activities, visit the committee web
pages on the AASV web site (www.aasv.
org/members/only/committee/). Contact
the committee chair or the AASV office to
join a committee.

Harry Snelson, DVM

Director of Communications
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CLASSIFIED ADVERTISEMENT

Position Announcement: Asia
Regional Health Assurance
Director

PIC Asia is secking a Regional Health Assurance Director to be based in Shanghai, China.
This position will lead the implementation and communication of the science-based and

comprehensive PIC Health Assurance Program that enables the sustainable delivery of

superior healthy genetic merit to customers. The individual will also collaborate with leading

organizations in developing and validating innovative health solutions for the swine industry
and with the global PIC health team in developing and refining the PIC Health Assurance

Program.

The position requirements include:

Degree of Veterinary Medicine from an accredited veterinary college

At least 10 years’ experience in swine medicine (diagnostics and epidemiology) and
production

Ability to work with all levels of production systems (owners, senior managers,
production managers, technicians, nutritionists, veterinarians)

Experience leading professional teams preferred

Ability to effectively lead and develop high performing teams in an environment of
collaboration and creativity

Demonstrated ability to influence internal and external stakeholders to achieve high
levels of performance improvement

Excellent communication, planning, and organizational skills

Proficiency with information technology tools for analysis and communication of
health and production related data

Willing to travel domestically and internationally including extensive travel within PIC
wholly owned businesses in China, Philippines, and Russia, and franchises in Japan,
South Korea, Vietnam, Australia, New Zealand, and key accounts in Thailand

Asia region experience an advantage but not a requirement

Pioneering, resilient, patient, can-do attitude essential.

To apply, interested candidates should submit their resume and cover letter to
careersapic.com.
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Pigs of #instaham

Share your best pig
photos for JSHAP

publication.
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The Journal of Swine Health and Production would like to publish digital
photographs submitted by our readers. Images used either on the front
cover or in the photo corner on the back page are to represent healthy

pigs and modern production facilities. Please ensure that the photos do not
include people. Select the largest image size available on your camera (not
cell phone) of the quality or compression that allows you to store the fewest
images on a given memory card. Do not resize, crop, rotate, or color-correct
the image prior to submission to the journal. Please send the images by
e-mail attachment to tina@daasv.org. Also include your name, affiliation, and
the approximate location of the image, or other details that you would like to
submit which describe the image.



10th European Symposium of Porcine

Health Management
May 9-11, 2018 (Wed-Fri)

Barcelona, Spain

For more information:

Joaquim Segalés

E-mail: joaquim.segalesdirta.cat

Maria Sanmiguel

E-mail: msanmiguel@pacifico-meetings.com
Web: www.esphm2@18.0rg

Pork Expo Africa

May 17-19, 2018 ('Thu-Sat)

Mandela National Stadium, Namboole - Kampala Uganda.
Hosted by Pig Production and Marketing Uganda Limited

For more information:

Christopher Mulindwa

PO Box 441 Kampala Uganda

Tel: +256773422445

E-mail: chrismulindwa@pigfarmers.co.ug
Web: www.porkexpoafrica.co.ug

6™ International Symposium on

Animal Mortality Management
June 3-7,2018 (Sun-Thu)

Embassy Suites, Amarillo, Texas

FOI‘ more information:
Web: animalmortmgmt.org/

World Pork Expo
June 6-8,2018 (Wed-Fri)
Towa State Fairgrounds, Des Moines, lowa

Hosted by National Pork Producers Council

For more information:
Web: worldpork.org

25th International Pig Veterinary

Society Congress
June 11-14, 2018 (Mon-Thu)
Chongging, China

For more information:
Web: www.ipvs2B1l8.net/

11" Biennial Conference of the Association

for Applied Animal Andrology
July 14-16, 2018 (Sat-Mon)
Hilton Riverside, New Orleans, Louisiana

For more information:

Dr Steven P. Lorton

E-mail: splortonBiatds.net

Web: animalandrology.org/futuremeetings.htm

UPCOMING MEETINGS

Allen D. Leman Swine Conference
September 15-18, 2018 (Sat-Tue)
Saint Paul River Centre, Saint Paul, Minnesota

For more information:

Tel: 612-624-4754

E-mail: vetmedccapsadumn.edu

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

Humane Endings Symposium
November 2-4, 2018 (Fri-Sun)

Westin O’Hare, Rosemont, Illinois

Hosted by American Veterinary Medical Association

For more information:
E-mail: humaneendings@avma.org

American Association of Swine Veterinarians

50t Annual Meeting
March 9-12, 2019 (Sat-Tue)

Hilton Orlando Buena Vista Palace
Lake Buena Vista (Orlando), Florida

For more information:

American Association of Swine Veterinarians
830 26 Street, Perry, Iowa

Tel: 515-465-5255

Email: aasv@laasv.org

Web: www.aasv.org/annmtg

Asian Pig Veterinary Society Congress 2019
August 26-28,2019 (Mon-Wed)
BEXCO, Busan 55, APEC-ro, Haeundae-gu, Busan

Republic of Korea
Tel: +82 51-740-7300

For more information:

Amy Chang (Secretariat of APVS 2019):

802, InnoN, 66, Seongsui-ro, Seongdong-gu, Seoul
Republic of Korea

Tel: +822-2190-7331

E-mail: moon@innon.co.kr

Sue Jo (Secretariat of APVS 2019):

802, InnoN, 66, Seongsui-ro, Seongdong-gu, Seoul
Republic of Korea

Tel: +822-2190-7327

E-mail: sue@innon.co.kr

Web: www.apvs2@l9.com

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

Journal of Swine Health and Production — Volume 26, Number 3

179



AASV Industry Support Council
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