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willingly contribute their time and talents to provide success to
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We’re on a mission!

I hope you are enjoying the holidays with
family and friends. As we close out the
holiday season and, with it, another year,

we reflect on the events of the previous year
and what we have learned from them. Those
insights guide the next process, which is to
prepare for the year ahead. Many people
formulate New Year’s resolutions to guide
their actions in the coming months. Some
New Year’s resolutions are little more than
transient personal goals, while others are
timeless guiding principles. Recent changes
in the swine industry have motivated the
AASV Board of Directors (BOD) to look at
the association’s guiding principles, our mis-
sion statement.

A mission statement is a statement of pur-
pose for a business or organization. It should
guide the actions of the organization, spell
out its overall goal, provide a path, and guide
decision making. Until the AASVBOD
meeting in September, the mission of the
AASV was to “increase the knowledge of
swine veterinarians.” Following this primary
mission was a list of ways by which the
association planned to achieve that goal, but
the only true objective was to increase the
knowledge of swine veterinarians. Therefore,
all actions taken by staff and board members
were evaluated in that context. When AASV
staff and board members make decisions,

we contemplate and discuss whether or not

the result of the decision will help us achieve
or further our mission. When the sole mis-
sion is to increase the knowledge of swine
veterinarians, one must ask whether or not
resources dedicated to activities such as advo-
cating for the swine industry or enhancing
national biosecurity are appropriate within
that paradigm. However, on the basis of the
MarketSense survey results, it is clear that
our membership values these initiatives. (By
the way, we had excellent participation in the
survey and I'd like to thank you for taking the
time to provide your feedback!)

"Of course, we still strive to increase the
knowledge of swine veterinarians, but
we acknowledge that our association
can and should do so much more -
and often does.”

There seemed to be a disconnect between
what our mission statement was guiding us
to do and what our membership thought we,
as an association, should be doing. Therefore,
the BOD discussed and ultimately revised
the mission statement of the AASV to better
capture the objectives of our organization,
ensuring our purpose is appropriate in today’s
environment and reflective of the needs of
our members, as brought to light through the
results of the MarketSense survey. As of the
end of September 2014,

“[i]t is the mission of the American Associa-
tion of Swine Veterinarians to

o Increase the knowledge of swine veteri-
narians,

o DProtect and promote the health and
well-being of pigs,

o Advocate science-based approaches to
veterinary, industry, and public health
issues,

¢ Promote the development and avail-
ability of resources that enhance the
effectiveness of professional activities,

o Create opportunities that inspire
personal and professional growth and
interaction, and

e Mentor students, encouraging lifelong
careers as swine veterinarians.”

PRESIDENT'S MESSAGE

This is not the first time our mission state-
ment has been revised, and I am sure it won’t
be the last. However, I do think it is well-
suited to guide the organization through the
foreseeable future. The changes made were
not monumental; most of the alterations
were in an effort to align our core activities
as actual objectives, rather than to have one
sole purpose through which all activities
must funnel. The other significant change
was the addition of our focus and commit-
ment to the health and well-being of pigs.
This commitment obviously goes without
saying, as we all swore to protect animal
health (and welfare) when we graduated
from veterinary school, but we felt it pru-
dent to reinforce this commitment through
our mission statement. Of course, we still
strive to increase the knowledge of swine
veterinarians, but we acknowledge that our
association can and should do so much more
— and often does. Our new mission state-
ment reflects that notion by making each

of the bulleted items an equally weighted
objective, rather than merely a means to an
end. This aligns more closely with the cur-
rent expectations of our membership and
recent activities of our association.

I hope you are satisfied with the updated
mission statement. It will guide our activi-
ties as the swine industry and the veterinary
profession continue to evolve. We are very
fortunate to have an association of “doers”
who willingly contribute their time and tal-
ents to provide success to this organization.
This is critical, because active participation
from members is the only way the AASV is
able to achieve its objectives. As you contem-
plate your New Year’s resolutions for 2015,
consider ways in which YOU can contribute
to the mission of the AASV.

Michelle Sprague
AASV President
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Why do you do what you do?

In late October, I had the pleasure of staffing
the AASV booth at the National FFA Con-
vention in Louisville, Kentucky. Four AASV
members also volunteered to staff the booth:
Drs Todd Wolff, Bethany Heitkamp, Natalie
Baker, and Deanne Day. As recent graduates,
each of these volunteers did a great job inter-
acting with the students, parents, and advi-
sors. Their own recent student experiences in
high school and college provided common
footing with our intended audience, as well
as credibility.

While in the booth, we entertained numer-
ous questions from students, parents, and
advisors. We do not give out cool trinkets
or hot items, so our booth is not attracting
the general population of students. When a
student comes up to talk, he or she is either
interested in pigs or veterinary medicine or
both. The questions ranged from technical
(“What is the best antibiotic to use when my
pig gets sick?”) to veterinary college (“How
do I get in?”) to veterinary practice (“What
is a swine veterinarian?”).

A small subset of students who visited the
booth are focusing on a career path into

swine practice. They asked some of the best
questions. The question that stopped me in
my tracks was one asked by a young woman
who had stopped at our booth in 2013 and
was back again in 2014. She is now a senior
looking at college and beyond, with a strong
interest in food-animal veterinary medicine.
She asked me “why do you do what you do?”
She wanted to know what motivates a swine
veterinarian. She wanted to know the best
and most rewarding parts of the job.

If you really want to know about
someone and his or her job, then ask

'why do you do what you do?”

I confess that I am years removed from
practice, but her question still energized me
to recall the aspects of swine practice that

I loved best. It came down to pigs, people,
and problems. The pig is an amazing animal,
whose care I found to be both rewarding and
challenging. I enjoyed my daily interactions
with my clients and made many lifelong
friends among them. Lastly, the problem
solving that comes with swine practice was
the aspect that I found to be the driver of a
lot of my satisfaction in practice.

Our volunteers’ abilities to establish rapport
with students was fun to watch. You literally
could see their eyes light up when explaining
what being a swine veterinarian meant to
them. Their excitement and passion for their
profession was evident and I believe conta-
gious with students.

EXECUTIVE DIRECTOR'S MESSAGE

If you really want to know about someone
and his or her job, then ask “why do you do
what you do?” Not what you do but why!
The “why” is where passion, energy, and
excitement exist. It gets past the descriptors
of “what” and gets you to the motivators
and drivers in a career. It is a question that
deserves reflection at any stage of a career.

The AASV is full of members with a passion
for swine veterinary medicine. That is why for
the next few issues of JSHAP I am going to
step aside from writing this column to allow
members to answer the question of “why do
you do what you do?” For each issue, I will
draft a volunteer to share their perspective of
“why”” In the meantime, take time to reflect
on your own career and ask yourself that
question. See where it takes you!

Tom Burkgren, DVM
Executive Director
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Maximize your reading - topics, titles, and abstracts

I enjoyed reviewing the results of the AASV
survey that were circulated on the AASV
List-serve in November 2014. And I was
pleased to read that 96% of the respondents
read the Journal of Swine Health and Produc-
tion. The journal contains a wealth of current
information, and the journal’s peer-reviewed
publications play an important role in con-
tinuing education for busy veterinarians. I
can appreciate that, for the busy person, who
is trying to keep up with practice responsi-
bilities, continuing education activities, fam-
ily, and other things that take us away from
reading current publications, it can be dif-
ficult to keep up. I would like to spend time
over the next few editorials to discuss some
methods for critically reviewing the scientific
literature and maximizing the information
you can get out of your readings. I hope

that most of my suggestions can help you

as the reader of scientific articles, as well as
point out some important things to authors
to help them get their information to their
target audience.

As veterinarians, it is often difficult to find
time to keep up with the scientific literature,
and I envy the people who seem to have
exceptional time-management skills to do so.
I often find myself wishing that I had time to
keep up with my readings, but unfortunately

my reading list seems to be getting longer
instead of shorter. So when I do finally

find some time to read, I often find myself
prioritizing the articles that I choose to read.
Most often my decision is based on what is
happening in my schedule at the moment, for
example, PED research. But sometimes an
article catches my eye that seems interesting,
unique, or perhaps reminds me that I need to
brush up on a certain area. So my choice of
topic is usually dependent on what is going
on in my life at the moment, such as current
industry issues, disease outbreaks, etc.

“The abstract should contain a handy
summary of information in the paper
and highlight what the paper will discuss,
including a brief overview of the results
and conclusions.”

When selecting a paper to read, I start

with the title. I know this seems trivial and
obvious to mention, but the title is critical
to catching my attention. A title should be
succinct and reflect what the paper is about,
so it is an important component of the
paper that I use when screening my reading
selections. If the title is too long, I easily get
distracted and bored. Perhaps I miss some
important information by using this tech-
nique, but that is how my brain prioritizes
my reading. Then I move on to the abstract.
The abstract should contain a handy sum-
mary of information in the paper and high-
light what the paper will discuss, including
a brief overview of the results and conclu-
sions. If the abstract is not detailed enough,
then I may not read further into the article.
If the abstract contains information that is
not aligned with the title, then I usually do
not read on. This is my screening process to
see if the article indeed contains informa-
tion I am interested in reading further. As
a generalization, I find that abstracts may

sometimes be biased towards highlighting
the important or exciting aspect of the paper.
But by reading the abstract, I can hopefully
also identify if the information is poorly pre-
sented, poorly analysed, or biased in other
ways. If the abstract meets all my criteria, I
move on to read the rest of the article.

Then I find myself looking for the source of
the article. The source can also give me clues
as to the potential value and applicability
the information may have to my interests.
As I have discussed in other editorials, the
peer-review process is an important part of
the publication of scientific literature and
instills rigor into the process.! Hence, I do
tend to lean towards reading peer-reviewed
articles. However, other sources of informa-
tion, such as non-peer reviewed publications
and conference proceedings, do certainly
contain valuable information and encourage
me to further seek out some peer-reviewed
literature to support it.

So by now you are probably thinking that
Terri has only read the title and the abstract
and glanced at the source of the information.
From my wordy description, it may seem that
this took a long time. I went through this
process with an article to see how long it took
me with my stopwatch handy: 1 minute! In
my next editorial, I will spend some time dis-
cussing authors and introductions and how to
further maximize your reading time.

Reference
1. O’Sullivan T. The peer-review process [editorial].
J Swine Health Prod.2013;21:299.

Terri O’Sullivan, DVM, PhD
Executive Editor
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ORIGINAL RESEARCH

PEER REVIEWED

Early indicators of iron deficiency in large piglets at weaning

Sheeva Bhattarai, MSC, BVSc & AH; Jens Peter Nielsen, DVM, PhD, Diplomate European College of Porcine Health Management

Summary

Objective: To investigate whether large
piglets at weaning have indications of iron
deficiency anemia.

Materials and methods: The study was car-
ried out in five conventional high-perform-
ing farrow-finish Danish sow herds. Within
cach herd, litters belonging to a weekly
farrowing batch close to weaning were iden-
tified, and 20 litters were randomly selected.
From each litter the largest piglet (Large), a
random piglet (Random), and the smallest
piglet (Small) were chosen. Blood samples
collected at weaning from the selected pig-
lets were subjected to hematological analysis,
including serum iron and total iron-binding

capacity (TIBC).

Results: A total of 296 piglets belonging to
100 litters were included in the study. The
blood hemoglobin concentrations in Large,
Random, and Small piglets were 119.6 +
15.5,121.5+ 15.0,and 121.5 + 13.2 g per L,
respectively, which did not differ signifi-
cantly. However, large piglets had signifi-
cantly lower mean corpuscular hemoglobin,
reticulocyte cellular volume, reticulocyte
hemoglobin content, mean reticulocyte cor-
puscular hemoglobin concentration, serum
iron, and transferrin saturation than did
Random and Small piglets. In accordance
with this, Large piglets had significantly
higher red blood cell distribution width,
reticulocyte red cell distribution width, and
TIBC than did Random and Small piglets.

Implications: Large piglets in a litter are at
a higher risk of developing iron deficiency
anemia at weaning than are smaller piglets.
Alternative hematological indices might
serve as better early indicators of iron defi-
ciency rather than traditionally used hemo-
globin values.

Keywords: swine, size, hematology, wean-
ing, iron deficiency anemia

Received: June 16,2014
Accepted: July 25,2014

Resumen - Indicadores tempranos de
deficiencia de hierro en lechones grandes
al destete

Objetivo: Investigar si los lechones grandes
al destete tienen indicios de anemia por defi-
ciencia de hierro.

Materiales y métodos: El estudio se llevo

a cabo en cinco hatos porcinos Daneses
convencionales de parto a finalizacién de
alto desempeno. Dentro de cada hato, se
identificaron camadas pertenecientes a un
grupo de hembras de partos semanales cerca-
nas al destete, y se seleccionaron 20 camadas
al azar. Dentro de cada camada, se selec-
cionaron el lechén mds grande (Grande),
un lechén al azar (Azar), y el lechén mads
pequefio (Pequefio). Las muestras de san-
gre recolectadas al destete de los lechones
seleccionados se sometieron a andlisis hema-
toldgicos, incluyendo hierro en el suero y la

capacidad total de adicién de hierro (TIBC
por sus siglas en inglés).

Resultados: En el estudio, se incluyeron un
total de 296 lechones pertenecientes a 100
camadas. Las concentraciones de hemoglo-
bina de la sangre en los lechones Grande,
Azar, y Pequenio fueron 119.6 + 15.5, 121.5
+15.0,y 121.5 £+ 13.2 g por L, respectiva-
mente, lo cual no difirid significativamente.
Sin embargo, los cerdos grandes tuvieron
significativamente menos hemoglobina
corpuscular media, volumen celular de
reticulocitos, contenido de hemoglobina
reticulocitaria, concentracién media de
hemoglobina corpuscular reticulocitaria,
hierro en suero, y saturacién de transferrina
que los lechones Azar y Pequeio. De acu-
erdo con esto, los cerdos grandes tuvieron,
significativamente, un ancho de distribucién
de glébulos rojos, ancho de distribucion de
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glébulos rojos reticulocitarios, y TIBC mds
altos que los lechones Azar y Pequefio.

Implicaciones: Los lechones grandes en una
camada corren un mayor riesgo de desarrollar
anemia por deficiencia de hierro al destete
que los lechones mas pequefios. Ademds, los
indices hematoldgicos alternativos pueden
servir como mejores indicadores tempranos
de deficiencia de hierro que los valores de
hemoglobina utilizados tradicionalmente.

Résumé - Indicateurs précoces de défi-
cience en fer chez des gros porcelets au
sevrage

Objectif: Déterminer si au moment du
sevrage les gros porcelets présentent des indi-
cations d’anémie par déficience en fer.

Matériels et méthodes: Cette étude a été
réalisée dans cinq troupeaux convention-
nels de type naisseur-finisseur sur des truies
Danoises de haute performance. Dans
chaque troupeau, les portées appartenant

a un lot hebdomadaire de mise-bas prés du
moment du sevrage furent identifiées, et
20 portées furent choisies au hasard. De
chaque portée le plus gros porcelet (Gros),
un porcelet pris au hasard (Hasard), et le
plus petit porcelet (Petit) furent choisis. Des
échantillons sanguins prélevés au moment

10

Journal of Swine Health and Production — January and February 2015



du sevrage 4 partir des porcelets sélectionnés
furent soumis & une analyse hématologique,
incluant une mesure du fer sérique et de la
capacité totale de liaison du fer (TIBC).

Résultats: Un total de 296 porcelets prov-
enant de 100 portées furent inclus dans
I¢étude. Les concentrations d’hémoglobine
sanguine chez les porcelets Gros, au Hasard,
et Petit étaient de 119 + 15,5, 121,5 + 15,0,
et 121,5 + 13,2 g par L, respectivement, et
ne différaient pas de maniére significative.
Toutefois, les porcelets Gros avaient des
valeurs significativement moindre que les
porcelets au Hasard et les Petits porcelets
de la quantité d’hémoglobine corpusculaire
moyenne, du volume cellulaire et du con-
tenu en hémoglobine des réticulocytes, de la
concentration moyenne en hémoglobine des
réticulocytes corpusculaires, du fer sérique,
et de la saturation de la transferrine. En
accord avec ces observations, les porcelets
Gros avaient une distribution significative-
ment plus étendue des érythrocytes et des
réticulocytes des globules rouges, ainsi que
de la TIBC comparativement au porcelets
au Hasard et les Petits porcelets.

Implications: Les porcelets gros dans une
portée ont un risque plus élevé de dévelop-
per une anémie par déficience en fer au
sevrage que les porcelets plus petits. De
plus, des indices hématologiques alternatifs
pourraient servir de meilleurs indicateurs
de déficience en fer comparativement aux
valeurs en hémoglobine utilisées de maniére
plus traditionnelle.

iglets are born with very limited iron

reserves.! Iron content in the piglct

at birth covers the requirement for
only the first 3 to 4 days. Furthermore, sow
milk contains very little iron. In intensive
housing systems without access to soil, iron
supplementation is necessary to prevent iron
deficiency anemia and allow a high growth
rate. Therefore, injection of iron in the first
days of life has become a routine manage-
ment practice in commercial Danish herds
for prevention of anemia and iron deficiency.

Additional iron may be available for piglets
during the lactation period in standard creep
feed or in special oral iron formulations.
However, iron uptake via the oral route may
be inconsistent and of limited quantity if
sufficient sow milk is available. Furthermore,
the calcium content of milk interferes with

intestinal iron absorption.?

There is a large variation in the birth weight of
piglets born to large litters.>* Within a liteer,
piglets larger at birth tend to grow faster than
the smaller ones because of their capability to
compete for sow’s milk.> However, iron dos-
ing regimens are based on a standard dose of
200 mg iron irrespective of the birth weight,
growth rate, or weaning age of the piglets.

Previously,’ it has been demonstrated that
hemoglobin (Hb) and hematocrit (Hct) were
significantly lower by 17 days of age in heavier
and fast-growing piglets than in lighter pig-
lets that were injected with 200 mg iron at
birth. This suggests that the iron stores after
injection in the first days of life are depleted
around weaning, the critical time for iron
deficiency and anemia to develop in piglets.

Hemoglobin concentration measurement
has been the most widely used method to
ensure optimum iron status in piglcts. How-
ever, Hb measurement alone is not sensitive
enough to detect an early fall in iron status.®”
Mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), red cell
distribution width (RDW), serum iron, total
iron-binding capacity (TIBC), transferrin
saturation (TfS), serum ferritin, and indices
of reticulocytes are some of the commonly
reported early indicators of iron deficiency
described in the literature in both human and
pig studies.”"!> Therefore, our study aimed to
investigate whether large piglets at weaning
had indications of iron deficiency anemia, as
determined by Hb and other hematological
and hematochemical values.

Materials and methods

The present study was not subject to ethi-
cal approval, as Danish laws do not require
ethical approval for studies involving only
standard diagnostic procedures of direct
relevance to herd-health management.

Herd selection

Five conventional, high-performing, farrow-
finish sow herds were recruited by courtesy
of two large specialized pig practices in
Denmark (Table 1). The selection criteria
used were herd size of approximately 1000
sows, with farrowing batches of at least 45
sows and herds providing a single injection
of iron, administered either intramuscularly
(IM) or subcutaneously (SC) during the
first few days of life. All selected herds had
high health status and had no obvious health
challenges at the time of the study. The herds
followed similar strategies (single injection
of iron) to prevent iron deficiency and

anemia in piglets, which is the most com-
mon practice in Danish herds. Herds using
oral iron supplementation, those selling the
weaners to other herds, and breeding herds
were excluded. The study was conducted
between July and September 2013.

Piglet selection

Within each herd, all litters belonging to a
weekly farrowing batch that were as close as
possible to weaning were identified, and 20
litters were randomly selected. Then, within
cach litter, three piglets were selected. First,
arandom piglet (Random) was selected
systematically: the observer stood in the same
position in front of each pen and counted
snouts from the front of the pen, then chose
the sixth piglet counted. This systematic
random sampling procedure was repeated for
cach litter. The smallest piglet (Small) and
the largest piglet (Large) were purposively
chosen by visually judging their sizes. Piglets
were selected by the same observer each time
to avoid bias. Litters receiving extra iron
supplementation, litters from a nurse sow,
and piglets suffering from obvious severe
unthriftiness or disease were excluded from
the study. A nurse sow was defined as a sow
receiving piglets born in weekly batches other
than her own. Feeding and management
practices were carried out by the farmer as per
the routine standards of the particular farm.
Piglets in these herds were injected with iron
at 3 to 4 days of age, and all male piglets were
castrated in the first few days of life.

Data collection and hematology
Within each litter, farrowing date of the sow
was recorded and each selected piglet was
weighed individually. After placement of
each piglet in dorsal recumbency, approxi-
mately 3 mL of blood was withdrawn by
puncture of the anterior vena cava into one

plain and one EDTA evacuated blood vial.

The EDTA samples were stored at 4°C and
analysed in the laboratory within 2 days of
collection, while serum samples were frozen
(-20°C) until analysis. The EDTA blood
samples were analysed for hematological
indices: erythrocyte count (RBC), total
and differential leukocyte count, platelets,
RDW, Hb, hemoglobin distribution width
(HDW), Hct, MCV, MCH, and mean
corpuscular Hb concentration (MCHC).
Reticulocyte indices were also determined,
which included reticulocyte count (absolute
and relative), reticulocyte hemoglobin con-
tent (CHr), mean reticulocyte corpuscular
Hb concentration (CHCMr), reticulocyte
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Table 1: Descriptive data from five Danish swine herds participating in a study to investigate whether large piglets at weaning
had indications of iron deficiency anemia*

Herd 1 Herd 2 Herd 3 Herd 4 Herd 5
Weaning age (days) 26.2 24.1 27.8 24.9 25.7
Total born alive/litter 15.7 15.6 15.7 14.5 14.3
Herd size (sows) 1101 1100 1155 1201 940
Age at injection (days) 3-4 3-4 4 4 3
[ron brand namet Solofer Ursoferran Ursoferran Hyofer Hyofer
Dose (route) 1 mL (IM) 1.1 mL (IM) 1 mL (IM) 1 mL (SC) 1.5 mL (IM)
Creep feed start (days of age) 5 7 10 6 14

*  Five farrow-finish sow herds were recruited from different regions of Denmark by courtesy of two specialized pig practices. All piglets

were injected with an iron supplement during the first few days of life. Iron deficiency anemia was determined by hemoglobin and other
hematological and hematochemical values in blood samples collected at weaning.

+ Each iron product contained 200 mg iron dextran/mL: Solofer (Pharmacosmos A/S, Holbaek, Denmark); Ursoferran (Serumwerk Bernburg AG,
Bernburg, Germany); and Hyofer (Salfarm Danmark A/S, Kolding, Denmark).

IM = intramuscular; SC= subcutaneous.

cellular volume (MCVr), reticulocyte red
cell distribution width (RDWr), and reticu-
locyte Hb distribution width (HDWr). The
values of Hb obtained from the laboratory
were converted from mmol per L to g per L
by multiplying by 16.11. The serum samples
were analysed for serum iron and TIBC.
Transferrin saturation (TfS) was calculated
using the formula

TfS (%) = (serum iron + TIBC) x 100.

All hematological testing was performed
using the Advia 2120i Hematology System
(Siemens Healthcare Diagnostics Inc, Tar-
rytown, New York), while serum iron and
TIBC were tested using the Advia 1800
Chemistry System (Siemens Healthcare
Diagnostics Inc) at the Central Laboratory,
Department of Veterinary Clinical and

Animal Sciences, University of Copenhagen.

Statistical analysis

Data analysis was performed using SAS 9.3
(SAS Institute Inc, Cary, North Carolina).
All data were presented as mean and stan-
dard deviation (SD). For normally distrib-
uted data, a one-way ANOVA was used to
calculate the difference in parameters among
the three sizes of piglets. Non-normal data
were transformed using either square root
or log transformation in order to obtain a
normal distribution before analysis. For the
variables that remained non-normal, a non-
parametric test (the Kruskal-Wallis test) was
used, and in case of significance (P < .05),
pairwise comparisons were made using the
Wilcoxon rank sum test. Herd and litter

effects were not considered because all piglet
selection was matched on litters.

The Hb values were categorized into three
groups using reference values (90 to 112 g
per L)1€ for piglets 20 days old: Low Hb
(<90 g per L), Moderate Hb (90 to 110 g
per L) and High Hb (> 110 g per L). Piglets
with Low Hb values were considered anemic.
The differences in prevalence of anemia in the
three categories among the three piglet sizes
were determined using the Fisher exact test.
Statistical significance was set at P < .05 for
all tests.

Results

A total of 296 piglets belonging to 100 litters
were included in the study. Four piglets were
removed from the study before the blood
samples were collected. Hemolyzed blood
samples from 33 piglets were discarded,
serum samples were missing from four piglets,
and one erroneous Hb value was removed
during statistical analysis. The average wean-
ing age of the piglets was 25.7 + 2.2 days
(Table 2). Large piglets had significantly
higher weaning weights than did Random
(P <.001) and Small (P < .001) piglets.
Similarly, Random piglets were heavier than
Small ones (P <.001).

Hematological and hematochemi-
cal parameters

The mean Hb concentrations (+ standard
deviaton) in Large, Random, and Small
piglets were 119.6 £ 15.5, 121.5 £ 15.0, and
121.5 £ 13.2 g per L, respectively, which did
not differ significantly (P =.75). The Hb
concentrations of piglets of different sizes in
five herds are presented in Table 3.

Large piglets had lower MCH, MCVr, CHr,
CHCMr, serum iron, and TfS than did Ran-
dom piglets (P =.02, P < .01, P < .001,

P =.001,P=.001,and P <.001, respec-
tively) and Small piglets (P =.03, P < .01,

P <.001,P <.001, P <.001,and P < .001,
respectively). Mean serum iron concentra-
tions for the three piglet categories are
shown in Figure 1. The concentrations of

all measured parameters in piglets of differ-
ent sizes are shown in Table 4, and normal
hematological values reported in the litera-
ture for piglets are shown in Table 5.

Large piglets had higher RDW, RDWr, and
TIBC than did Random piglets (2 < .001,
P < .01 and P < .01, respectively) and Small
piglets (P =.02, P < .001. and P < .001,
respectively). Total iron-binding capacity
for piglets in the three categories is shown in
Figure 2. The percentages of basophils, lym-
phocytes, and monocytes were higher
(P=.001, P <.001,and P = .02, respec-
tively), but percent neutrophils was lower
(P <.001), in Large piglets than in Small
piglets.
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Table 2: Mean ages and weaning weights of 300 piglets selected for collection of blood samples for hematological assays*

Minimum Maximum Mean (SD)
Age (days)
21 33 25.7 (2.21)
Body weight (kg)
Large piglet 5.1 11.7 7.95(1.5)2
Random piglet 3.7 11.5 6.2 (1.38)P
Small piglet 2.5 7.0 4.57 (0.9)¢

*

20 litters as close as possible to weaning were chosen from each of the five selected farrow-finish sow herds in Denmark (described in

Table 1). From each litter, the visually largest piglet (Large), the visually smallest piglet (Small), and a random piglet (Random) were selected
for data collection (n = 100 for each size category).

abc Body weight means with different superscripts differ significantly (P <.001; ANOVA).

SD = standard deviation.

Table 3: Mean age, weight, and hemoglobin concentration at weaning in piglets selected for data collection from five Danish

farrow-finish herds*

Herd Piglet size nt Mean age (days) (SD)  Mean body weight (kg) (SD) Mean Hb (g/L) (SD)
1 Large 19 93(1.2) 114.8 (17.3)
Random 17 26.2 (0.6) 69(1.2) 121.6 (10.7)
Small 19 46(1.1) 124.7 (11.4)
2 Large 17 7.7 (1.5) 125.8 (8.9)
Random 16 24.1(1.5) 5.8 (1.4) 128.5 (10.5)
Small 20 45(0.9) 1229 (12.1)
3 Large 14 7.7 (1.4) 112.6 (15.1)
Random 17 27.8(3.1) 6.1(1.2) 119.6 (12.6)
Small 18 4.9(0.8) 119.0 (11.1)
4 Large 20 5.5(1.1) 113.2 (15.5)
Random 18 24.9 (1.5) 5.4(1.0) 111.7 (17.1)
Small 18 4.2(0.7) 116.7 (19.0)
5 Large 15 8.5(0.9) 133.7 (5.3)
Random 16 25.7(0.7) 6.6(1.1) 127.5 (17.6)
Small 18 4.5(0.7) 123.6 (10.1)

Hb converted from mmol/L to the conventional unit, g/L.

Herds described in Table 1; piglet categories and selection process described in Table 2. All values are presented as mean (SD).

Among the 20 piglets selected in each category in each herd, four were removed from the study. Hemolyzed blood samples from 33
piglets were discarded, and one erroneous Hb value was removed.

SD = standard deviation; Hb = hemoglobin.

Prevalence of Low, Medium, and
High Hb status

Hemoglobin status was low in four Large
(4.71%), three Random (3.57%), and
three Small piglets (3.23%); moderate in
14 Large (16.47%), 13 Random (15.48%),
and 13 Small piglets (13.98%); and high in
67 Large (78.82%), 68 Random (80.95%),
and 77 Small piglets (82.80%). Hemoglobin
status category did not differ among the
three piglet size groups (Large, P = .92;
Random, P = .88; and Small, P = .81).

Discussion

The present study showed that several hema-
tological and hematochemical parameters
differed significantly among piglets of dif-
ferent sizes (Small, Random, or Large) at
weaning. The Large piglets were at higher
risk of developing iron deficiency than Small
piglets, as determined by MCHC, MCH,
RDW, MCVr, CHCMr, CHr, RDWr, serum
iron, TIBC, and TS assays, which are reliable
indicators of iron deficiency in either human
or pig studies.”1317-20

Neither Hb concentration nor the preva-
lence of Low (anemia), Medium, and High
Hb concentration differed among the three
piglet sizes, suggesting that assessment of
iron status using Hb concentration alone
may underestimate the iron requirement of
piglets. It has been claimed that the sensitiv-
ity and specificity of Hb for diagnosis of iron
deficiency anemia are low.6

Three stages of iron deficiency exist.2! In the
first stage, total body iron is diminished but
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erythropoiesis and synthesis of Hb are not
affected. In the second stage, the iron supply
to the erythropoietic bone marrow is inad-
equate, but Hb synthesis is not affected. In
the third stage, the iron supply is insufficient
to maintain a normal Hb concentration.

The initial stages of iron deficiency may be
overlooked when Hb concentration alone

is used as an indicator of iron status. Large
piglets in the current study were probably

in the second stage of iron deficiency, as the
average Hb concentration did not differ in
piglets of different sizes, but other indicators
of current erythropoiesis did differ in the
Large piglets compared to the other two size
categories. The decline in Hb concentration
may be noticed only in the third stage of
iron deficiency, as iron is shunted from other
iron pools to Hb.?? Inhibition or impair-
ment of some metabolic processes may occur
long before Hb formation becomes adversely
affected.??

Measures of mature erythrocyte indices

in the current study (eg, Hb, RBC, MCV,
HCT) did not indicate a difference in iron
status among the three piglet sizes. This is
in agreement with other studies,'>?% which
suggests that these indices are not sensitive
indicators of early iron-deficient erythro-
poiesis because erythrocytes have a slow
turnover rate (85 days).

Reticulocyte red cell distribution width
measures variation in RBC size!¢ and is con-
sidered one of the reliable parameters indi-
cating iron deficiency. The RDW increases
during iron deficiency,'* and it is therefore
noteworthy that the Large piglets in our
study had higher RDW than did the Small
piglets. Although the average RDW in the
three sizes of piglets were within the refer-
ence range (16.4% to 32.3%),% it should be
noted that the reference ranges vary greatly
by breed, age, sex, season, physiological sta-

tus, and management factors.16

Most of the reticulocyte indices (CHr,
MCVr, CHCMr and RDWr) in the current
study differed among the piglet sizes. Mea-
sures of reticulocyte indices, such as CHr,
are sensitive indicators of early iron-defi-
cient erythropoiesis, reflecting recent bone
marrow activity, because of the very short
life span of a reticulocyte (4 days).!>13 A
study’ has demonstrated that in piglets
injected with 200 mg iron dextran at

the age of 3 days, the MCV and MCH
declined significantly at the age of 22 days;
however, Hb, hematocrit, and RBC did

Figure 1: Box plot showing serum iron concentration in Large (n = 99), Random
(n=93), and Small piglets (n = 100) from five Danish farrow-finish sow herds.
Assignment of piglets to groups is described in Table 2.
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not fall, demonstrating the low sensitiv-

ity of these indices in detecting impaired
erythropoiesis. The iron concentration in
blood plasma declined even carlier, ie, at
the age of 16 days. The same author found
that the sensitivity of MCV and MCH to
impaired erythropoiesis was comparable
with reticulocyte indices; however, this was
not confirmed in the present study.

Serum iron is the amount of circulating iron
that is bound to transferrin, and TIBC is the
capacity of plasma proteins to bind iron.!?
Transferrin saturation reflects the percent-
age of transferrin iron-binding sites that are
occupied.16 During iron deficiency, serum
iron declines with a rise in TIBC, resulting
in low TfS values.2° The Large piglets in the
current study had lower serum iron, higher
TIBC, and lower TfS than did Small piglets,
which probably reflects higher risk of iron
deficiency in large piglets. Nevertheless, the
average serum iron concentration and TIBC
in the three piglet sizes was within the nor-
mal range.26 However, reference values for
TS were not found for piglets and nursery-
age pigs.

The current study found higher num-

bers and percentages of neutrophils and
basophils in larger piglets than in smaller
ones. Iron has important effects on both
granulocyte functions and counts; however,

the exact role is still obscure. Increased
neutrophil count during iron deficiency is
believed to be associated with changes in
apoptotic response,27 lower oxidative burst,
and oxidant product synthesis,28 resulting in
increased neutrophil lifespan.

A previous study has also demonstrated that
iron injections of 200 mg at birth depleted

at 17 days of age in heavier and fast-growing
piglets. However, the optimum dosage and
timing of injectable iron to ensure adequacy
is a matter of discussion. Iron status may be
improved by additional dosing during the
suckling period. In the present study, only one
injection at day 3 to 4 was administered.

Iron is involved in the transport of oxygen,
in electron transfer, in synthesis of DNA,

in oxidation reactions, and in many other
processes maintaining normal structure and
function of cells.24 Hence, possible clinical
and subclinical effects caused by iron defi-
ciency or other hematological abnormalities
in piglets in the modern swine industry need

to be addressed.
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Table 4: Hematological and hematochemical parameters in Large, Random, and Small piglets*

Large piglet Random piglet Small piglet p
Parameters Unit n Mean (SD) n Mean (SD) n Mean (SD)
RBC 10"2/L 85 6.52 (0.57) 85 6.34 (0.69) 93 6.38(0.61) 44
Hect L/L 85 0.38 (0.04) 85 0.38 (0.04) 93 0.38 (0.03) 734
Hb g/l 85 119.64 (15.50) 84 121.50(15.00) 93 121.50(13.20) 75%
MCV fL 85 58.71 (6.60) 85 60.47 (5.54) 93 59.9 (5.44) 284
MCHC g/L 85 19.21 (2.06)? 85 19.67 (0.95)P 93 19.76 (0.75)P <.001#
MCH pg/cell 85 1.13(0.18)2 85 1.19 (0.11)° 93 1.18 (0.11)° .03%
Platelets 107/L 85 221.09 (115.18) 85 215.41 (159.37) 93  208.41(109.75) 73t
MPV fL 85 11.76 (2.51) 85 12.23 (2.40) 93 11.56 (2.48) 18+
WBC 10%/L 85 14.98 (5.15) 85 14.05 (4.43) 93 14.64 (4.57) 44+
RDW % 85 19.56 (3.42)? 85 18.23 (2.97)° 93 17.56 (2.37)° <.001#
HDW mmol/L 85 1.37(0.13) 85 1.34(0.11) 93 1.35(0.11) 40%
107/L 85 0.55(0.28) 85 0.53(0.25) 93 0.48 (0.25) 13t
Monocytes b
% 85 4.16 (1.26)2 85 4.36(1.41)? 93 3.79 (1.46) .01%
109L 85 7.09 (3.31) 85 6.30 (2.68)® 93 6.0 (2.63)° 04+
Lymphocytes b
% 85 53.04 (10.91)2 85 51.03 (10.59)2 93 46.89 (11.06) <.001¢4
. 109L 85 4.76 (2.32) 85 4.68 (2.06)? 93 5.52 (2.46)° 01t
Neutrophils b
% 85 36.68 (10.66)? 85 38.61(10.15) 93 43 (10.80) <.001+
: ) 10%/L 85 0.52 (0.24) 85 0.51(0.28) 93 0.57 (0.36) A1
Eosinophils
% 85 4.23(2.11) 85 4.24 (2.09) 93 4.7 (3.12) .65%
3 hi 10%/L 85 0.14 (0.15)2 85 0.10 (0.09)2P 93 0.09 (0.10)° .02%
asophils
o % 85 0.96 (0.69)2 85 0.80 (0.49)2 93 0.69 (0.49)P <.01%#
; 107/L 85 311.62(109.28) 85 309.04 (135.65) 93  287.06(128.08) 23t
Reticulocytes
% 85 4.81(1.73) 85 4.91(2.35) 93 4.54(2.12) AT+
MCVr fL 85 65.28 (6.70)2 85 68.14 (5.41)P 93 68.14 (5.47)P <.01%#
CHCMr mmol/L 85 15.69 (0.50)2 85 15.89 (0.56)° 93 16.03 (0.48)¢ <.001%
CHr fmol 85 1.01(0.10)2 85 1.07 (0.08)P 93 1.08 (0.08)P <001+
RDWr % 85 15.93 (2.60)? 85 15.43 (2.67)P 93 15.03 (1.84)P <.01#
HDWr mmol/L 85 1.94(0.29) 85 1.88(0.26) 93 1.86(0.26) 4%
Serum iron pmol/L 99 19.89 (13.5)? 93 25.11(12.38)° 100 2456 (11.58)P <.01%
TIBC pmol/L 99 88.63(17.32)? 93 82.02 (18.35)° 100  72.49(19.42)¢ <.001%
TS % 99 24.32 (17.22)2 93 33.14 (18.20)° 100 37.01(19.94)¢ <.01%

*  Study design described in Tables 1 and 2.

t ANOVA.

+  Kruskal-Wallis test.
abe \W/ithin a row, means with different superscripts differ significantly (P < .05).

SD = standard deviation; RBC = red blood cell count; Hct = hematocrit; Hb = hemoglobin; MCV = mean corpuscular volume; MCHC = mean cell
hemoglobin concentration; MCH = mean corpuscular hemoglobin; MPV = mean platelet volume; WBC = white blood cells; RDW = red blood
cell distribution width; HDW = hemoglobin distribution width; MCVr = reticulocyte cellular volume; CHCMr = mean reticulocyte corpuscular
hemoglobin concentration; CHr = reticulocyte hemoglobin content; RDWr = reticulocyte red cell distribution width; HDWr = reticulocyte

hemoglobin distribution width; TIBC = total iron-binding capacity; TfS = transferrin saturation.
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Table 5: Normal hematological values reported for piglets

*

Parameters Unit Minimum Maximum Mean References
RBC 10'2/L 4.4 53 4.9 16
Hct* L/L 0.35 0.40 0.37 16
Hb* g/L 90 112 102 16
MCV fL 70 82 76 16
MCHC* g/L 16.97 20.14 18.78 25
MCH* pg/cell 0.68 113 091 25
Platelets* 107/L 138 909 540.7 25
WBC* 107/L 6.2 10.5 7.7 16
RDW % 16.1 333 244 25
HDW* g/lL NA NA 1.55 26
Monocytes* 10%/L 0.23 1.46 0.69 25
% 2 7 43 16
Lymphocytes* 107/L 4.04 15.74 8.67 25
% 55 82 66.8 16
Neutrophils* 107/L 1.19 15.74 5.66 25
% 13.5 39.5 25.7 16
Eosinophils* 10%/L 0.058 0.574 0.219 25
% 0 2 0.8 16
Basophils* 107/L 0.011 0.151 0.053 25
% 0 0.5 0.05 16
Reticulocytes % 9 13 10.6 16
Serum iron pmol/L 5 83 33 26
TIBC pmol/L 59 141 94 26

*

in Table 4.

Hb converted to the conventional unit, g/L. For ease of comparison, units of all other parameters were converted to match the study data

RBC = red blood cell count; Hct = hematocrit; Hb = hemoglobin; MCV = mean corpuscular volume; MCHC = mean cell hemoglobin

concentration; MCH = mean corpuscular hemoglobin; WBC = white blood cell count; RDW = red blood cell distribution width;
HDW = hemoglobin distribution width; TIBC = total iron-binding capacity; NA = not available.

Implications

o Large piglets in a litter at weaning are at
higher risk of developing iron defi-
ciency anemia than are smaller piglets.

e Alternative hematological indices
might serve as better early indicators of
iron deficiency than traditionally used
Hb concentration.
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Summary

Objective: To assess porcine reproductive
and respiratory syndrome virus (PRRSV)
open reading frame 5 (ORFS5) sequencing
variation, within and among state diag-
nostic laboratories, that may contribute to
observed differences in sequence homology
among isolates.

Materials and methods: PRRS virus-
positive blood samples were collected from
individual pigs on three different farms and
submitted on three independent occasions
to three diagnostic laboratories for PRRSV
ORFS5 nucleotide sequencing. The PRRSV
isolates on each farm were genetically dispa-
rate. Vaccine viruses (Ingelvac PRRS MLV
and Ingelvac PRRS ATP; Bocehringer Ingel-
heim Vetmedica, Inc, St Joseph, Missouri)
were submitted as positive controls.

Results: Full-length ORFS5 sequences were
obtained from all samples. Positive-control
vaccine virus sequencing was precise and
highly accurate, with all laboratories on

all occasions obtaining nearly identical
sequences. The analytical specificity of
field PRRSV sequencing was robust, with

a median variation among laboratories for
the same farm sample, across all pigs and
submission dates, of one base difference
per 603-base sequence (0.2%). Seventy-five
percent of sequences had fewer than six base
differences, and the greatest difference was
2.2%. However, 16% of samples in one sub-
mission from one farm appeared to be mis-
identified in the reports of one laboratory.

Implications: Inter- and intra-laboratory
ORFS5 sequencing results are reproducible,
reliable, and do not contribute significantly

to estimated PRRSV diversity. Tracking
errors may occur which can lead to con-
fusion or inappropriate reaction by key
decision makers. Submitters should retain
aliquots of all samples to enable further
investigation of a diagnostic error not related
to the sequencing procedure.

Keywords: swine, porcine reproductive and
respiratory syndrome, sequence, dendro-
gram, variation
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Resumen - Variacion en el diagnéstico de

la secuencia del marco 5 de lectura abierta
del virus del sindrome reproductivo y res-
piratorio porcino

Objetivo: Valorar la variacién de la secuen-
cia del marco 5 (ORFS por sus siglas en
inglés) de lectura abierta del virus del sin-
drome reproductivo y respiratorio porcino
(VPRRS), dentro y entre los laboratorios de
diagndstico estatales, que puedan contribuir
a las diferencias observadas en la homologta
de secuencias entre aislamientos.

Materiales y métodos: Se recolectaron
muestras de sangre positivas al YPRRS de
cerdos individuales en tres granjas diferentes
y se enviaron en tres ocasiones independi-
entes a tres laboratorios de diagndstico para
la secuencia de nucleétidos del ORFS del
vPRRS. Los aislamientos del vPRRS en
cada granja eran genéticamente diferentes.
Los virus de vacuna (Ingelvac PRRS MLV y
Ingelvac PRRS ATP; Bochringer Ingelheim
Vetmedica, Inc, St Joseph, Missouri) se envi-
aron como controles positivos.
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DDP: Bochringer Ingelheim Vetmedica, Inc, St Joseph, Missouri.

MPM: Department of Veterinary and Biomedical Sciences, University of Minnesota, St Paul,
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Tel: 515-295-8777; Fax: 515-295-4954; E-mail: amber_stricker@suidaehp.com.

This article is available online at http://www.aasv.org/shap.html.
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Resultados: Se obtuvieron secuencias de
OREFS5 completo de todas las muestras. La
secuenciacion del control positivo del virus
de la vacuna fue precisa y muy exacta, todos
los laboratorios en todas las ocasiones,
obtuvieron secuencias casi idénticas. La
especificidad analitica de la secuenciacion
del vPRRS de campo fue robusta, con una
variacion media entre laboratorios para

la misma muestra de granja, entre todos

los cerdos y fechas de entrega, de una base
de diferencia por cada 603 bases (0.2%).
Setenta y cinco por ciento de las secuencias
tuvieron menos de seis bases de diferencia, y
la mayor diferencia fue 2.2%. Sin embargo,
16% de las muestras en una entrega de una
granja, parecen haber sido mal identificadas
en los reportes de un laboratorio.

Implicaciones: Los resultados de secuen-
ciacién ORFS inter y entre laboratorio son
reproducibles, confiables, y no contribuyen
significativamente a la diversidad estimada
del vPRRS. Pueden ocurrir errores de
seguimiento que confundan o lleven a una
reaccién inadecuada de los responsables

18

Journal of Swine Health and Production — January and February 2015



claves de toma de decisiones. Quienes envian
muestras deberfan retener alicuotas de todas
las muestras para permitir investigaciones
posteriores de un error de diagndstico no
relacionado con el proceso de secuenciacion.

Résumé - Variabilité de la séquence diag-
nostique du cadre de lecture ouvert 5 du
virus du syndrome reproducteur et respi-
ratoire porcin

Objectif: Evaluer les variations dans la
séquence du cadre de lecture ouvert 5
(ORFS) du virus du syndrome reproducteur
et respiratoire porcin (VSRRP), a l'interne
et parmi les laboratoires de diagnostic d¢tat,
qui pourraient contribuer aux différences
observées dans les séquences d’homologie
parmi les isolats.

Matériels et méthodes: Des échantil-

lons sanguins positifs pour VSRRP furent
prélevés de porcs individuels sur trois
fermes différentes et soumis A trois occa-
sions indépendantes & trois laboratoires de
diagnostic pour séquengage de TORFS du
VSRRP. Les isolats de VSRRP de chaque
ferme éraient génétiquement disparates. Les
virus vaccinaux (Ingelvac PRRS MLV et
Ingelvac PRRS ATP; Bochringer Ingelheim
Vetmedica, Inc, St Joseph, Missouri) furent
soumis comme témoins positifs.

Résultats: Les séquences completes de
I'ORFS furent obtenues de tous les échantil-
lons. Le séquengage des virus vaccinaux était
reproductible et tres précis, des résultats
presquidentiques étant obtenus par tous les
laboratoires A toutes les occasions. La spéci-
ficité analytique du séquencage des échantil-
lons de VSRRP du terrain était robuste, avec
une variation médiane parmi les laboratoires
pour Iéchantillon de la méme ferme, pour
tous les animaux et dates de soumission,
d’'une différence d’'une base nucléotidique
par séquence de 603 bases (0,2%). Soixante-
quinze pourcent des séquences avaient
moins de six bases de différence, et la plus
grande différence était de 2,2%. Toutefois,
16% des échantillons dans une soumission
en provenance d’une ferme ont semblé étre
mal identifiés dans les rapports d’un des
laboratoires.

Implications: Les résultats de séquencage
inter- et intra-laboratoire de TORFS5 sont
reproductibles, fiables, et ne contribuent
pas significativement 4 la diversité estimée
du VSRRP. Des erreurs de suivi pourraient

se produire ce qui entrainerait de la confu-
sion ou des réactions inappropriées par des
décideurs clés. Les personnes soumettant
des échantillons devraient conserver des
aliquotes de tous les échantillons afin de per-
mettre des études ultérieures en cas derreur
diagnostique non reliée 4 la procédure de
séquengage.

ne of the first questions asked at the

onset of a clinical porcine repro-

ductive and respiratory syndrome
(PRRS) outbreak in a swine breeding herd is
if the virus responsible is a new introduction
or if it re-emerged from a previous resident
field virus. An informed answer will help in
determining if the farm experienced a new
external virus introduction, indicative of a
biosecurity breach, or if the persistent circu-
lation of resident virus is responsible for an
observed clinical episode.

PRRS virus (PRRSV) open reading frame 5
(ORFS5) sequencing is commonly utilized
as a means to help evaluate the origin, trans-
mission, and circulation behavior of PRRSV
within and among pig populations and
regions. Using nucleotide and amino acid
sequence data, percent ORFS homology can
be determined and a dendrogram generated
to help determine relatedness of one virus
to another in diagnostic samples. Results

of field and experimental studies suggest,
when two sequences are compared, a differ-
ence in identity greater than 2% to 3% is an
indication they may not be closely related,
although there is no general consensus on
the amount of variation.!> With swine vet-
erinarians often placing considerable impor-
tance on PRRSV sequence comparisons
when investigating potential sources of virus
exposure and developing a plan of action
for farms with active PRRS infections, it

is important to apply appropriate heuristic
methods for sequence comparison. Given
the real but poorly understood potential for
sequencing process-related error, it cannot
be assumed that the entire difference in
sequence homology observed is attributable
to actual differences in the viruses. Previ-
ous research has suggested that nucleic acid
sequencing may be prone to various types
and magnitudes of sequencing error, with
the aggregate of errors contributing false
diversity to the difference in homology
between PRRSV isolates.>® PRRS virus

is an RNA virus that is prone to undergo
changes via mutation or recombination or

both in infected pigs and populations.:>7-8

In one study, random technical errors
accounted for up to half of the ORF5
sequence variation in individual PRRSV
clones from the same pig.’

OREFS5 is the most variable and immuno-
logically relevant of the ORFs comprising
the PRRSV genome, making it the pre-
ferred region to sequence to assess PRRSV
genetic variability.>”? However, unless
swine veterinarians develop an appreciation
for the degree of sequencing process varia-
tion, they are at risk of interpreting a virus
isolate as a new introduction when it is not,
and implementing actions that they would
otherwise not recommend. The objective of
this study was to address the hypothesis that
PRRSV ORFS sequencing variation within
and among state diagnostic laboratories may
contribute to differences in sequence homol-
ogy among PRRSV isolates.

Materials and methods

This study did not require ethical review
because the activities comprised part of a peri-
odic, routine diagnostic monitoring program
and did not involve animal experimentation.

Blood was collected via venipuncture in
9-mL serum separator tubes from six or
seven suspected PRRS-positive pigs at three
geographically separate wean-to-finish farm
locations as part of routine veterinary care
and disease surveillance. Six tubes were
collected from each pig sampled. The tubes
were placed on ice and transported to a
sample-processing facility (Suidaec Health
and Production, Algona, Iowa). Tubes then
were centrifuged at 398¢ for 10 minutes.
Recovered serum was pooled for each pig.
From this pool, approximately 1-mL aliquots
were placed into labeled snap-cap tubes that
were placed in a freezer and held at -80°C.
One aliquot from each pig was sent to Iowa
State University Veterinary Diagnostic
Laboratory (Ames, lowa) for confirma-

tion of PRRS-positive status viaa PRRSV
reverse-transcriptase polymerase chain
reaction (RT-PCR). On the basis of these
results, the three PCR-positive pigs with the
lowest threshold cycle (Ct) values (signify-
ing the highest virus concentrations) were
chosen from each farm to be included in the
remaining phases of the study.

Positive controls with known sequences
were also created using two commercially
available modified-live PRRSV vaccines
(Ingelvac PRRS MLV and Ingelvac PRRS
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ATP; Bocehringer Ingelheim Vetmedica, Inc,
St Joseph, Missouri). To maximize the likeli-
hood of identical control sequences, control
viruses were obtained from a single 50-dose
bottle for each vaccine virus. Vaccine was
mixed with serum collected from pigs on a
farm with a PRRS-negative testing history.
The PRRS-negative status of this serum was
confirmed prior to mixing with the control
viruses via PRRSV RT-PCR testing at the
Iowa State University Veterinary Diagnostic
Laboratory.

On submission day 0, a total of 33 serum
samples consisting of three tubes from each
of three pigs at each of three farms (FF, PE,
and TNT), along with three tubes from
each of the controls, were packaged on ice
and shipped for overnight delivery to each
of three state diagnostic laboratories with a
history of handling a high volume of swine
diagnostic samples, including PRRSV ORF5
sequencing. Each sample was assigned a
number between 1 and 33 using a random
numbers table generated in a commercial
spreadsheet program (Excel 2007; Microsoft
Corporation, Redmond, Washington). Cod-
ing was assigned according to the diagnostic
laboratory, submission, farm, and pig (ie,
X1-FF-Al indicated laboratory X, submis-
sion 1 of 3, Farm FF, pig A, tube 1 of 3). The
entire submission process was repeated two
more times at approximately 30 and 60 days
after the first submission. The total number
of field and vaccine virus samples submitted
was 297.

Samples were submitted as “known PRRS-
positive” to each laboratory and a request
was made for all samples to be submitted
directly for ORFS sequencing. This was
done as a cost-savings step to eliminate the
need for a screening PCR and to accom-
modate direct testing on the ORF5 PCR
for sequencing. Raw sequencing data was
requested from each laboratory for analysis.
All of the raw ORF5 nucleotide sequencing
data was collected from each of the diagnos-
tic laboratories and aligned using the Clustal
W “slow-accurate” method included in the
commercially available software Lasergene
DNA Star Megalign version 8.1.2 (Madison,
Wisconsin). A master dendrogram and
homology table containing all resulting
field virus and vaccine references was gener-
ated using the Lasergene software. For the
purposes of the similarity analysis, paired
sequence comparisons that were expected
to be identical, since they were from the
same sample, were defined as two sequences
having greater than or equal to three of

603 nucleotide differences, equivalent to

a homology of 99.50% or greater, since
sequencing process-related errors of up to
0.50% were assumed possible but considered
non-significant to the barn-level decision-
making process and intervention-plan
process by the veterinarian and producer.
Further, paired sequence comparisons that
were expected to be identical but that had
less than 97.00% homology were defined
as “outliers”? The results were attributed
to laboratory processing errors rather than
sequencing errors.

Upon completing alignment of the raw data,
a visit was made to each of the three par-
ticipating diagnostic laboratories to discuss
the results, as well as to gain further insight
into the sequencing process from receiving a
sample to reporting results.

Data was analyzed using descriptive statis-
tics. Specific comparisons were made using
a multiple comparison of proportions test,
specifically Tukey’s honest significant dif-
ference (HSD) test, in MULTPROP.mac
(Minitab 17.1.0, Minitab Inc, State College,
Pennsylvania).

Results

Genetically distinct viruses differing by more
than 13% in nucleotide sequence identity
were present on each of the three farms, as
shown in Figure 1 and confirmed by direct
pairwise comparison (data not shown).
Among the entire set of 297 sequences in
this study, all of the sequences on one farm
had 100% nucleotide agreement, whereas
the sequences from the other two farms dif-
fered in the range of 0.2% to 0.8%, ic, from
one to five bases per 603 bases in ORFS.

Vaccine control comparisons
Analysis of two independent positive-
control vaccine strains was used to estimate
intra- and inter-laboratory diagnostic
sequencing variation. As shown in Table 1,
the vaccine controls had 100% nucleotide
agreement regardless of submission time

for Laboratory X and Laboratory Y. Like-
wise, there was 100% nucleotide sequence
agreement between laboratories X and Y
on all pair-wise comparisons. Laboratory Z
had 100% nucleotide agreement on 58 of
72 positive-control pair-wise comparisons
(80.6%), and 14 sequences differed by one
nucleotide from the consensus (Table 1).
Interestingly, all Laboratory Z MLV vaccine
control sequences differed at one position,
base 8, from all sequences obtained in Labo-

ratory X and Laboratory Y, and ATP vaccine
sequences from Laboratory Z differed from
all sequences reported from Laboratory X
and Laboratory Y at positions 11 and 599.
Thus, 100% agreement was obtained in all
cases between Laboratory X and Laboratory
Y, but neither showed perfect agreement
with any vaccine sequence reported from
Laboratory Z.

Wild-type comparisons

The total variation in diagnostic sequencing
results in the first set of submitted samples
(referred to as day 0) is shown in Figure 2.
The samples from all three farms submitted
to both Laboratory X and Laboratory Z
clustered with the farm viral sequence as
expected, as did samples from two of three
farms submitted to Laboratory Y. The results
were expected because the samples had been
sequenced previously and were known to
cluster within each farm as shown in Figure 1.
However, at Laboratory Y, Farm FF samples
showed discrepancies, with only one of nine
samples clustering as expected. Seven of

the eight Laboratory Y discrepant samples
were grouped with the TNT cluster and
one was grouped with the PE cluster. In the
second submission set, all sequences from
Laboratory X and Laboratory Z clustered as
expected, as did two of the three sequence
sets for Laboratory Y (Figure 3). However,
at Laboratory Y, Farm FF samples again
showed discrepancies, with only one of

the nine samples clustering as expected.
Seven of the eight Laboratory Y discrepant
samples were grouped within the TN'T
cluster (Figure 3). The same pattern was
observed with the third submission as well:
seven of nine Farm FF samples submitted to
Laboratory Y clustered as expected, and two
samples were grouped with the TNT cluster
(data not shown). The original dendrogram
demonstrated greater than 15% difference
in homology between Farm TNT isolates
and Farm FF isolates, and greater than 13%
difference in homology among isolates from
Farm PE (Figure 1).

After presenting the data and scope of the
rescarch to Laboratory Y; a request was

made by the laboratory to analyze a fourth
submission. Surprisingly, as shown in Figure
4, two sequences appeared to be identical to
the Farm TNT isolates even though one was
identified as Farm PE and the other was iden-
tified as Farm FE.

It appeared that submission or reporting

errors occurred in Laboratory Y, since clus-
tering results from Laboratory Y sequences
were indistinguishable from those obtained
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Figure 1: Dendrogram from blood samples positive for porcine reproductive and respiratory syndrome (PRRS) virus
collected from individual pigs (A, B, and C) on three different farms (FF, PE, and TNT) and submitted on three independent
occasions to three diagnostic laboratories (X, Y, and Z) for PRRS virus open reading frame 5 nucleotide sequencing.
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from Laboratory X and Laboratory Z (Fig-
ures 2 and 3). Therefore, to address the spe-
cific issue of sequencing variability and reli-
ability, field-sample sequences were analyzed
by phylogenetic cluster. When compared
across submissions with all other variables
controlled, Laboratory X and Laboratory Z
met the sequencing fidelity criteria of greater
than or equal to 99.5% homology (fewer
than or equal to three base differences from
the consensus sequence) across all submitted
samples. In comparison, Laboratory Y met
the same reliability criteria for sequencing

field isolates 84.3% of the time (Table 2).

The overall reproducibility of sequencing
within laboratories was high, as shown in
Figure 5. One hundred percent of field-virus
sequences were greater than 99.5% identi-

cal within individual laboratories, ie, they
had three or fewer nucleotide differences
from the consensus sequence. Comparison
of Laboratory X to Laboratory Y showed
that their inter-laboratory variation was
negligible (Figure 5). However, comparison
of Laboratory Z to either Laboratory X or
Laboratory Y showed lesser agreement of
33.3% (66.7% for ZX compared to 100% for
YX) and 42.9% (57.1% for ZY compared

to 100% for YX), respectively, for three or
fewer base differences. The result suggested
the presence of a consistent three- to five-
base difference in sequencing results that was
unique to Laboratory Z.

Analysis of variation across submissions in
the same laboratory, farm, and pig, excluding
vaccine controls and outliers, showed that all

laboratories met the 99.5% homology criteria
in 100% of pair-wise comparisons (Table 3).

Alternative alignment methods occasionally
used in the DNASTAR Megalign analysis
can result in different results even when

the same data are analyzed. Three common
multiple alignment methods, Clustal W,
Clustal V, and Jotun-Hein, are used to
assemble and compare ORFS sequences.

To determine if differences in alignment
method contributed to sequencing variation,
the three methods were compared using the
full dataset. The average nucleotide discrep-
ancy was far less than one nucleotide across
comparisons with all three alignment meth-
ods. The maximum percent discrepancy was
0.3% when comparing Clustal V and W,

Table 1: PRRS vaccine control sequence agreement within and among laboratories X, Y, and Z across submissions*

Comparison Percent with Average % Minimum %
Laboratory 1 Laboratory 2 n 100% identity identity identity
X X 72 100.002 100.00 100.00

Y Y 72 100.002 100.00 100.00

yA yA 72 80.60P 99.96 99.80

X Y 162 100.002 100.00 100.00

X yA 162 0.00P 99.74 99.70

Y z 162 0.00P 99.74 99.70

*

Study described in Figure 1. Analysis of two independent positive-control vaccine strains was used to estimate intra- and inter-laboratory

diagnostic sequencing variation. Positive controls with known sequences were created using two commercially available modified-live
PRRS virus vaccines (Ingelvac PRRS MLV and Ingelvac PRRS ATP; Boehringer Ingelheim Vetmedica, Inc, St Joseph, Missouri). Two three-way
comparisons were made: within laboratory (XX, YY, ZZ) and between laboratories (XY, XZ, YZ).

b Values within a column with differing superscripts are significantly different (P < .05; Tukey's HSD test).

PRRS = porcine reproductive and respiratory syndrome; HSD = honest significant difference.
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Figure 2: Dendrogram of open reading frame 5 sequences obtained from the first laboratory submission event (submission
events described in Figure 1). Yellow highlighting represents sample group discrepancies.
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Figure 3: Dendrogram of open reading frame 5 sequences obtained from the second laboratory submission event (submission
events described in Figure 1). Yellow highlighting represents sample group discrepancies.
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Figure 4: Dendrogram of open reading frame 5 sequences obtained from the fourth submission to Laboratory Y, performed
because of discrepancies (yellow highlighting) in the results of the first three submissions (submissions described in Figure 1).
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with 1.9% having at least one discrepant
nucleotide. Comparison of Clustal W and
Clustal V to Jotun-Hein revealed a maxi-
mum discrepancy of 0.7%, with at least one
discrepant nucleotide in 13.5% and 14.8%
wild-type sequences, respectively. Thus, the
relative effect of differences in alignment
method was insignificant.

Discussion

Variation in percent identity between
PRRSV samples can be explained, in part,
by differences in the wild-type viruses, even
within a single pig sample.> However, some
deviations may also be explained by varia-
tion in the sequencing process or process
execution or both within and among the
laboratories themselves that may include
both biological and technical factors. Since

the study was focused on the potential con-
tribution of technical variation that might
result in misinterpretation of data, several
steps were taken to minimize or remove
within-pig variation.

All of the serum representing an individual
pig in this study was taken from the same pig
at the same time on the same day to account
for the potential to have multiple PRRSV
variants, or quasispecies, coexisting within
individual pigs.’ The presence of sequence
variation in the vaccine controls, which were
not amplified in pigs, further indicates that
biological variation was not the source of
sequence differences. Hence, it is likely that
the sequencing process itself contributed
variation to the final result.

Lasergene DNAStar Megalign version 8.1.2
software was utilized by all three of the labora-
tories represented in this study. The software
generates a table of sequence distances with
percent identity on the x-axis and percent
divergence on the y-axis. Percent identity com-
pares the sequences directly, without taking
phylogeny into account. Percent divergence
differs in that it is not simply the inverse of the
percent identity. Rather, the program uses an
algorithm to calculate percent divergence that
takes into account the sequence pairs in rela-
tion to the reconstructed phylogeny. Therefore,
subtracting percent homology from 100 to
calculate percent divergence is inappropriate,
as is subtracting percent divergence from

100 to calculate percent homology. More
importantly for this analysis, percent homol-
ogy is consistent with further nucleotide-by-
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nucleotide analysis among sequences, whereas
percent divergence is not. Comparison of Table 2: Reliability comparison for all PRRS field-virus submissions*

sequences using identity and divergence

interchangeably was avoided to eliminate it as Meets 99.5% Average % Minimum %
a possible source of variation. Laboratory it e n (%) b Phmine
During the sequencing process, each 0 0(0) NA NA
nucleotide is identified by its own dye, which X 1 324 (100)° 9998 9970
fluoresces at a specific peak wavelength. . "

The result is a trace file graph called an Y 0 51(15.7) 83.07 81.50
electropherogram, which contains colored 1 273 (84.3)° 99.98 99.50
peaks, each representing one nucleotide in 0 0(0) NA NA

the sequence. To improve the accuracy of Z : 324 (100)° 99.93 9570

the sequence, multiple reads (two or three
depending on the laboratory) were con-
ducted and compared to yield a consensus
sequence. To achieve the consensus sequence,

*  Study described in Figure 1 and Table 1.

+ Sequencing fidelity criteria: > 99.5% homology (< 3 base differences from the consensus
sequence) across all submitted samples; 0 = did not meet criterion; 1 = met criterion.

ab Values with differing superscripts are significantly different (P < .05; Tukey's HSD test).
PRRS = porcine reproductive and respiratory syndrome; HSD = honest significant difference.

the software aligned the various reads and
used an algorithm to assign a base identity to
cach position. If the reads showed conflicting

bases, the computer assigned a letter specific
for combinations of any two or three pos-
sibilities, depending on which bases gave a

Figure 5: Distribution of non-consensus open reading frame 5 sequence variants in all farms within laboratories (excludes outli-
ers and vaccine controls) in submissions described in Figure 1.
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Table 3: Wild-type PRRS open reading frame 5 sequencing variation within laboratories but among submissions*

Comparison Percent with 2 99.5% Average % Minimum %
Laboratory 1 Laboratory 2 L identity identity identity
X X 324 100.00 99.98 99.70
Y Y 324 84.26 97.31 81.50
273 100.00 99.98 99.70
yA VA 324 100.00 99.93 99.70

*  Study described in Figure 1 and Table 1.

t Excluding vaccine controls (described in Table 1); for Laboratory VY, results are presented both with outliers included and with 51 outliers

excluded.

peak at the same position. For example, if the
conflict was between an A and a T, the letter
W was assigned. If the peak was completely
ambiguous, an N or X was assigned to the
position and it was referred to as a “no-call”
Some diagnostic laboratories assign a techni-
cian to manually proof-read the consensus
sequence, since machine reading errors
occasionally occur. Variation among labora-
tories in manual proofreading contributes

to inter-laboratory variation in results and
may account for a portion of the differences
observed here.

When Megalign aligns two sequences, it com-
pares the base at each of the 603 positions
that make up the North American PRRSV
ORFS. Each position where a difference
occurred was noted and used to generate a
pairwise identity matrix for each alignment.
Although the use of degenerate coding
preserves more information, it is a source of
variation between laboratories that will result
in inter-laboratory differences in sequence
analysis. For example, if two sequences both
had discrepancies at the same positions, but
one laboratory designated them all as “N”
while the other designated them according to
the universal degenerate code classification,
the program would indicate a difference in
homology between the two sequences at

that position. One disagreement automati-
cally results in a 0.2% difference in identity
between two likely identical strains.

Sequences that contain multiple ambiguities
should not be relied on for diagnostic inter-
pretation, since they are indicative of a poor-
quality sample, insufficient sample, or a true
mixture of viruses that can be obtained from
pooled sera. Most laboratories will report a
failure to achieve more than one read or a
sequence that contains several no-calls.

Another way to identify artificial variation
in sequence analysis is to request the raw
data text file or, preferably, the electrophe-
rogram. Typically, this will include the 603
base pairs that make up North American
PRRSV strains or the 606 base pairs that
make up European PRRSV strains. Inser-
tions or deletions occasionally occur that
vary the number of base pairs by a multiple
of three, which increases or decreases the
number of amino acids by a multiple of one,
since three bases encode one amino acid.
This biological variation contrasts with tech-
nical variation that may occur if untrimmed
sequences, which vary in length due to extra
bases outside of ORFS, are included in the
analysis. This may be reflected as a difference
in homology when none, in fact, exists.

The pronounced inter-laboratory disagree-
ments were associated with three bases that
were consistently the same within each of
the three laboratories, yet different in Labo-
ratory Z compared to laboratories X and

Y. Since the differences were unambiguous,
systematic, and not random, it indicates the
presence of a highly reproducible difference
in the sequencing process of one labora-
tory, such as in primers or kit chemistries or
sequencing technology.

The specific cause(s) for the discrepancy in
results between identical samples for Labora-
tory Y could not be determined. Without
these discrepancies, Laboratory Y results
would have been comparable to those of
laboratories X and Z. Possible reasons for the
notable outliers include sample cross-contam-
ination during processing prior to submission
to the laboratory or sample cross-contam-
ination during the diagnostic-laboratory
testing process. Errors in sample processing
prior to submission were eliminated, since
samples were drawn from the same tubes for

all laboratories, yet the errors were confined
to only one laboratory. It is reasonable to
conclude that errors were introduced in
sample handling or recording of data. Further
research into sample handling prior to and
after submission to the diagnostic laboratory
would be expected to identify the source of
error and enable its correction. The key find-
ing here is that the sequencing method itself
is reliable and is not a source of variation that
could lead to misinterpretation of data and
decision making.

Implications

o Under the conditions of this study,
PRRSV ORFS5 sequencing technol-
ogy is robust and does not contribute
signiﬁcantly to genetic variation in
phylogenetic analysis.

o Sample handling, processing, and other
unidentified factors among laborato-
ries may contribute substantially to
observed sequence variation and, in
turn, estimated PRRSV diversity.

e Veterinarians must be aware of the
factors that can lead to process-related
differences in sequence results.

o Occasional diagnostic errors can
occur which may lead to confusion or
inappropriate reaction by key deci-
sion makers. Submitters should retain
aliquots of all samples to enable further
investigation of unexpected variation.
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CONVERSION TABLES

Weights and measures conversions

Common (US)
1oz
11b (16 oz)
221b
1in
0.39in
1£(12in)
3.28 ft
1 mi
0.62 mi
1in?
0.16 in?

1 ft2
10.76 ft?
116
353 ft3
1 gal (128 fl oz)
0.264 gal
1qt(32floz)
33.815fl oz

Metric
2835¢g
453.59¢g
1kg
2.54 cm
1cm
0.3Tm
Tm
1.6 km
1 km
6.45 cm?
1 cm?
0.09 m?
1 m?
0.03 m3
1m3
38L
1L
946.36 mL
1L

Temperature equivalents (approx)

To convert
oztog
Ib to kg
kg to Ib
intocm
cmtoin
fttom
m to ft
mi to km
km to mi

in to cm?
cm? to in?
ft2 to m?
m? to ft?
ft3 to m3
m3 to ft3
galtoL
L to gal
qttolL
L to gt

Conversion chart, Ib to kg (approx)

Multiply by
284
0.45
22
2.54
0.39
0.3
3.28

1.6
0.62
6.45
0.16
0.09
10.8
0.03

35

3.8
0.26
0.95

1.1

°F
32
50
60
61
65
70
75
80
82
85
90
102
103
104
105
106
212

F=("Cx9/5)+32
*C=("F-32)x5/9

°C
0
10
15.5
16
18.3
21.1
23.8
26.6
28
294
322
38.8
394
40.0
40.5
411
100

Pig size
Birth
Weaning

Nursery

Grower

Finisher

Sow

Boar

Lb

3.344

77
11
22
33
44
55
66
99

110

132

198

220

231

242

253

300

661

794

800

1 tonne = 1000 kg

1 ppm =0.0001% = 1 mg/kg = 1 g/tonne

1 ppm=1mg/L

Kg
1.5-2.0
3.5
5
10
15
20
25
30
45
50
60
90
100
105
110
115
135
300
360
363
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y g

production and evaluation of supplemental bulk vitamin D
premixes used in swine diets
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Summary

The objectives of this investigation were to
evaluate the serum 25-hydroxyvitamin D
[25(OH)D] concentrations in pigs of dif-
ferent age groups, to determine if 25(OH)

D concentrations varied with season, and to
assess the quality of vitamin D supplements
used in swine diets from multiple commercial
suppliers. Serum samples (n = 1200) submit-
ted to a diagnostic laboratory for routine
surveillance were assayed for serum 25(OH)
D concentrations. Vitamin D premix samples

were obtained from suppliers and analyzed at
two laboratories over a 9-month period. In all
age categories, 25(OH)D concentrations in
numerous serum samples were lower than ref-
erence values. In the nursery, finisher, and boar
age categories, there was a difference between
the months of January and June (P < .05), with
June samples containing higher quantities of
circulating 25(OH)D. Serum samples from
outdoor herds had higher 25(OH)D con-
centrations than samples from confined pigs
(P < .01). Among the supplement samples

evaluated, no individual supplement had a
concentration of 25(OH)D significantly
lower than 500,000 IU per g. These results
revealed that commercial swine may be defi-
cient in serum vitamin D at varying times
of the year, and feed-supplement concentra-
tions may vary.

Keywords: swine, vitamin D, serum, feed
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Resumen - Estudio de estatus en suero
de vitamina D a través de las etapas de la
produccidn porcina y evaluacion de las
premezclas a granel de vitamina D suple-
mentada en dietas porcinas

Los objetivos de esta investigacion fueron
evaluar las concentraciones en el suero

de vitamina 25-D hydroxy [25(OH)D]

en cerdos de diferentes grupos de edad,
para determinar si las concentraciones de
25(OH)D variaron con la estacién, y valorar
la calidad de los suplementos de la vitamina
D utilizados en las dietas porcinas de varios
proveedores comerciales. Se analizaron las
muestras de suero (n = 1200) enviadas al
laboratorio de diagndstico para el monitoreo

de rutina en busca de concentraciones de
suero 25(OH)D. Se obtuvieron muestras de
premezclas de vitamina D de los proveedores
y se analizaron en dos laboratorios durante un
periodo de 9 meses. En todas las categorias
de edad, las concentraciones de 25(OH)D
en numerosas muestras de suero fueron mas
bajas que los valores de referencia. Hubo

una diferencia entre los meses de enero 'y
junio (P < .05) en las categortas de destete,
finalizacién, y machos, las muestras de suero
de junio tuvieron un contenido mds alto de
concentraciones de 25(OH)D. Las muestras
de suero de hatos de pastoreo tuvieron
concentraciones ms altas de 25(OH)D que
las muestras de cerdos confinados (P < .01).
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Entre las muestras de suplementos evaluados,
ningun suplemento individual tuvo una con-
centracién de 25(OH)D significativamente
mas baja a 500,000 IU por gr. Estos resultados
revelaron que los cerdos comerciales pueden
ser deficientes en suero a vitamina D en dife-
rentes épocas del afio, y que las concentracio-
nes de suplemento de alimento pueden variar.

Résumé - Etude sur le niveau de vitamine
D sérique lors des différents stades de
production porcine et évaluation des
suppléments de vitamine D utilisés dans
I’alimentation des porcs

Les objectifs de cette étude étaient de déterminer
les concentrations sériques de la 25-hydroxyvita-
mine D [25(OH)D] chez les porcs de différents
groupes d’age, de déterminer si les concentra-
tions de 25(OH)D variaient avec les saisons,
et d’évaluer la qualité des suppléments de
vitamine D utilisés dans 'alimentation por-
cine et provenant de plusieurs fournisseurs
commerciaux. Des échantillons de sérum

(n = 1200) soumis 3 un laboratoire de diag-
nostic dans le cadre de programme de surveil-
lance de routine furent testés pour déterminer
les concentrations de 25(OH)D. Des échan-
tillons de pré-mélange de vitamine D furent
obtenus de fournisseurs et analysés par deux
laboratoires sur une période de 9 mois. Dans
toutes les catégories d’Age, les concentrations
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de 25(OH)D dans de nombreux échantil-
lons de sérum étaient inférieures aux valeurs
de référence. Dans les catégories d’age des
animaux en pouponniere, des animaux en
finition et chez les verrats, il y avait une dif-
férence entre les mois de janvier et de juin (P
< 0,05), avec les échantillons sériques de juin
contenant des concentrations de 25(OH)

D plus élevées. Les échantillons sériques
provenant des animaux logés a I'extérieur
avaient des concentrations plus élevées de
25(OH)D que les animaux en confinement
(P < 0,01). Parmi les échantillons de supplé-
ment évalués, aucun supplément individuel
n’avait une concentration de 25(OH)D sig-
nificativement inférieure 4 500,000 UI par g.
Ces résultats révelent que les porcs commer-
ciaux pourraient étre déficients en vitamine
D sérique 4 différents moments dans 'année,
et que les concentrations de suppléments
alimentaires peuvent varier.

itamin D is a fat-soluble hormone

essential for calcium homeostasis,

with bodily stores in adipose tis-
sue, muscle, and liver.! Mammals maintain
serum calcium concentrations within a
narrow range for normal muscle contrac-
tions, nerve activity, and release of various
other hormones. Calcium homeostasis is
maintained by mobilization of calcium from
bone reserves, conservation of calcium in the
kidney, and absorption of calcium from the
diet.2 Vitamin D is involved in regulation of
active calcium absorption from the intestine.
Sustained hypovitaminosis D can result in
metabolic bone disease, a general term used
to describe multiple nutritional diseases
related to bone growth, bone modeling, or
both. In growing pigs with hypovitamino-
sis D, the open growth plates become wid-
ened due to failure of endochondral ossifica-
tion. This disease process is known as rickets.
In mature animals with hypovitaminosis D,
the disease is classified as osteomalacia, as
the growth plates have closed and the pri-
mary lesion is defective bone re:modc:ling.3

Not only does vitamin D have a crucial role
in calcium absorption, homeostasis, and
bone formation, other body systems also
utilize vitamin D. Vitamin D receptors on
the nuclei of activated T-lymphocytes and
antigen-presenting cells are consistent with
a role for vitamin D in control of immune
responses. The enzyme 25-hydroxyvitamin
Dj3-1-hydroxylase, which converts 25(OH)D
to the active hormone, is found in locations
other than the kidney, suggesting that it has

other functions, eg, autocrine and immune
system functions.”

Over the past 3 years, cases of vitamin D
deficiency resulting in hypocalcemia have
drawn interest in the swine industry. In 2010,
the Jowa State University Veterinary Diag-
nostic Laboratory (ISU-VDL) investigated
several cases of sudden death in nursery and
finishing pigs that were ultimately attributed
to vitamin D deficiency and hypocalcemia.
Several cases were associated with feed errors;
however, other cases were not associated with
mixing errors nor improper amounts of other
ingredients, despite diagnosis of hypovita-
minosis D.> The objectives of this study were
to further investigate vitamin D-related issues
in swine by determining the range of serum
25(OH)D concentrations in pigs of different
ages and from different stages of production,
comparing these values to published reference
values and determining if 25(OH)D con-
centrations are affected by season, with the
additional objective of assessing the vitamin
D concentrations in feed premixes from mul-
tiple commercial suppliers.

Materials and methods

All biological samples were either obtained
under a valid client-patient relationship

or submitted to the ISU-VDL for primary
purposes other than vitamin D surveillance.
Institutional Animal Care and Use Com-
mittee approval was not necessary for this
evaluation.

Serum vitamin D assessment

In January and June of 2011, swine serum
samples submitted to the ISU-VDL for
routine disease surveillance were screened

to meet study requirements, which included
no reported clinical history of lameness or
metabolic disease, at least eight serum sam-
ples from different pigs per herd submission,
and submissions from pigs within a defined
age range. Age categories analyzed are sum-
marized in Table 1 and included nursery,
grower, and finisher pigs, sows, and mature
boars. Fifteen case submissions in each age
category, from pigs raised predominantly

in the upper Midwest United States, were
selected for study inclusion from a 3-week
period in January and then again in June
2011. A total of 1200 serum samples were
selected, 600 for each month. Serum samples
were stored at -80°C and then submitted

by month of collection to Heartland Assays
LLC (Ames, lowa) for 25(OH)D assay. The
serum 25(OH)D assay has a detection range
0f 2.5 to 100 ng per mL, with an assay coef-
ficient of variation of 8.0 t010.0.

In June 2011, an additional set of serum
samples from pigs raised outdoors or that
had access to open lots were obtained. The
additional pigs included nursery, grower,
and finisher pigs and sows. Ten serum
samples were collected from each age group
to compare 25(OH)D concentrations in the
samples from confined and outdoor pigs.

Vitamin D supplement assessment
Through collaboration with swine feed com-
panies, samples of vitamin D premixes were
collected monthly from November 2011
through July 2012. Samples were submit-
ted to the ISU-VDL from five independent
swine nutrition companies during this time.
Each received sample was assigned a unique
identification number, and then all identify-
ing information was removed. Information
recorded for each received sample included
the following: date of collection, date of
manufacturing, expected concentration of
25(OH)D, vitamin D manufacturer name,
manufacturer country of origin, lot number,
and supplier name (the swine nutrition com-

pany providing the sample).

Each sample was homogenized, then divided
into two equal aliquots and stored at 4°C
until submitted for vitamin D analysis to two
separate laboratories, DSM Nutritional Prod-
ucts North America (Parsippany, New Jersey)
and Heartland Assays, LLC (Ames, lowa).
Vitamin D analysis at both laboratories was
accomplished by high-performance liquid
chromatography with ultraviolet detection.
Vitamin D concentrations in the supplements
were determined by DSM Nutritional Prod-
ucts and Heartland Assays according to their
standard operating procedures.

Statistical analysis
Microsoft Excel (Microsoft Corporation,

Table 1: Age categories of confined
swine (nursery, grower, finisher,

sow, and boar) assessed for serum
25-hydroxyvitamin D concentration*

Category Age
Nursery 2-4 weeks
Grower 10-14 weeks
Finisher 6-8 months
Sow Mature
Boar Mature

* Atotal of 1200 serum samples were

assayed; 120 samples were collected
per group in January and June 2011.
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Redmond, Washington) and JMP (JMP
software version 8.0.2; SAS Institute, Cary,
North Carolina) were used to generate one-
way analyses of variance (ANOVAs) for the
serum data. SAS (SAS Institute) was used to
analyze vitamin D concentrations in vitamin
D premixes. Measured concentrations were
evaluated in a linear mixed model with
distributing company, laboratory, company
of manufacturer, and month as fixed-effect
variables, sample as a random effect, and
their interactions. Differences were consid-
ered significant at P < .05 for both the serum
and vitamin D premix samples.

group having samples deemed deficient com-
pared to historical reference values (Table 2).
Mean serum 25(OH)D results from January
and June collections were lower or near the
low side of the reference intervals for nursery
pigs, growers, sows, and boars (Table 3).
Figure 1 illustrates that mature animals

had greater 25(OH)D concentrations than
younger animals (in both January and June).
When January submissions were compared
to June submissions, serum 25(OH)D con-
centrations in the June samples were higher
in nursery, finisher, and boar age categories
(Table 3). Grower pig values were, however,
significantly higher in January than in June.

significantly greater in outdoor pigs than in

confined animals (P < .05) (Table 4).

Vitamin D premixes

A total of 45 vitamin D premix samples
were collected, resulting in 90 assays com-
pleted. Of the 45 samples received, 23 were
manufactured outside the United States
and 22 samples originated from two US
manufacturers. Two nutrition companies
provided vitamin D samples sourced strictly
from foreign manufacturers during the study
period, one supplier provided samples from
a US source only, and the remaining two
suppliers provided a mix of US and foreign

Results When June submissions from confined herds .. . 5 e alysis.
) were compared to submissions from pigs with
Sel‘um 25 (OH)D analySlS access to the outdoors’ in aﬂ age Categories Although the vitamin D concentration

There was considerable variation in all age
groups, with individual pigs within each

(excluding boars, which were not tested),
serum 25(OH)D concentrations were

varied in the supplement samples evalu-
ated (Figure 2), no samples had vitamin D

Table 2: Previously reported swine reference intervals by age for serum 25-hydroxyvitamin D [25(OH)D] compared to overall
mean and range of samples assayed in this study

Serum 25(OH)D
Age Reference intervals (ng/mL)* - Current study (ng/mL) ‘
Combined overall mean (SEM)+t Combined overall range+

Neonate 5-15 NA NA

10 days 8-23 NA NA

2-4 weeks 18-30 11.4(0.71) 2.5-62.4

10-14 weeks 18-30 19.5(0.61) 3.4-54.1

6-8 months 18-30 26.4(0.90) 3.7-77.9

Mature sow 35-70 36.0(1.19) 4.7-94.5

Mature boar 35-70 38.5 (1.04) 8.9-93.8

*

Serum 25-hydroxyvitamin D reference intervals.®

t  Mean of all 240 serum samples collected in each age range (SEM): overall values derived from both the January and June 2011 serum

samples, collected as described in Table 1.

# Range of all 240 serum samples collected in each age category.

SEM = standard error of the mean; NA = not applicable; no animals sampled in this age category for this study.

Table 3: Comparison of mean serum 25-hydroxyvitamin D concentrations in confined swine in January and June 2011*

Serum 25(OH)D (ng/mL) (SEM)

Age category January 2011 June 2011 Pt

Nursery 8.72(1.02) 13.75(1.12) <.001
Grower 21.02(0.94) 18.05 (0.75) 014
Finisher 24.61(1.21) 28.18(1.32) .048
Sow 35.70 (1.45) 36.33(1.89) 792
Boar 31.56(1.22) 45.42 (1.43) <.001

* Samples collected as described in Table 1.

t ANOVA, P < .05 considered statistically significant.
25(OH)D = 25-hydroxyvitamin D; SEM = standard error of the mean.
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Figure 1: Mean, standard deviation, and range of serum 25-hydroxyvitamin D [25(OH)D] concentrations in blood samples from
commercial swine herds submitted to the lowa State University-Veterinary Diagnostic Laboratory (Ames, lowa) for routine disease
surveillance in January and June 2011, and concentrations in known outdoor swine. There was a significant increase (P < .05) in the
nursery, grower, finisher, and boar serum 25(OH)D concentrations from January to June. There were also significantly higher serum
25(OH)D concentrations (P < .05) in the outdoor nursery, grower, finisher, and sow samples than in the June samples from confined

animals.
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concentrations statistically lower than the
labelled concentration of 500,000 IU per g.
No differences between the country of
origin or laboratory utilized for testing were
detected. Depending on the month of sam-
pling, differences were detected (Figure 3).
Premixes collected had lower concentra-
tions in the spring (February, March, and
April), than those collected during summer
months. Thus, vitamin D premixes varied by
sampling date. In addition to these results,
an interaction of vitamin D premix supplier
and testing laboratory was detected with
95% confidence limits (Figure 4).

Discussion

The two sources of vitamin D available

to swine are dietary supplementation or
synthesis in the skin from 7-dehydrocho-
lesterol. Hypovitaminosis D can be caused

by a lack of supply (sunlight or dietary) or

lack of physiologic absorption or conversion.
When skin is exposed to ultraviolet-B (UV-B)
sunlight, 7-dehydrocholesterol is converted
to vitamin D3.7 During winter months, the
angle of the sun’s light prevents atmospheric
penetration of nearly all UV-B irradiation
north of 31° latitude. Animals not exposed to
sunlight, or in northern latitudes during the
winter months, require supplementary vita-
min D to prevent potential disease processes
such as rickets or osteomalacia. Plant-based
diets have low concentrations of endogenous
vitamin D. Therefore, swine diets, especially
for animals housed in confinement facilities,
must be supplemented with vitamin D to meet
physiological needs in the absence of UV-B
irradiation.

The metabolically active form of vitamin D
is 1,25-dihydroxyvitamin D. The concentra-
tion of its precursor, 25(OH)D, in serum

is considered the best indicator of vitamin
D status of an animal. The half-life of the

active hormonal form of vitamin D is only

4 to 6 hours, while the precursor’s half-life is
approximately 2 to 3 weeks.® Animals with
darker skin pigmentation have higher concen-
trations of melanin, which is known to block
a portion of the UV-B rays reaching the skin,
decreasing vitamin D synthesis in the skin. It
was interesting to note that serum vitamin D
levels were lower in outdoor sows than in the
outdoor finisher pigs sampled. The outdoor
sows sampled had black skin, while the
finishers were of white breeds, presumably
illustrating the role melanin has in blocking
the conversion of 7-dehydrocholesterol to
vitamin D in the skin.

Results of this serum survey provide evidence
that 25(OH)D concentrations may be highly
variable across all ages of confined swine. The
combined mean calculated from the January
and June samples by age revealed lower or
near low serum 25(OH)D values compared
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Table 4: June 2011 mean 25(OH)D serum concentrations (SEM) of confined herds compared to outdoor swine herds

Serum 25(OH)D (ng/L)
Age category Confined pigs Outdoor pigs* P+
Nursery 13.75 (1.12) 58.64 (1.41) <.001
Grower 18.05 (0.75) 61.05 (6.56 <.001
Finisher 28.18(1.32) 85.98 (3.31 <.001
Sow 36.33(1.89) 57.17 (2.80 .002
Boar 45.42 (1.43) NA NA

*

t ANOVA,; P < .05 considered statistically significant.
25(OH)D = 25-hydroxyvitamin D; SEM = standard error of the mean; NA = not applicable, ie, no samples were collected from outdoor boars.

The outdoor sows had black skin, while the nursery, grower, and finisher pigs were white breed:s.

to previously published reference intervals

for swine in all groups except finishing pigs.
In the nursery category, the combined overall
mean for June and January results was 11.4 ng
per mL, whereas previous reports recommend
18 to 30 ng per mL 25(OH)D in a pig 2 to

4 weeks of age. For the grower category, the
combined overall mean was 19.5 ng per mL,
with a reference value of 18 to 30 ng per mL.
The serum data also highlight that individual
swine within a population may be function-
ing on suboptimal serum vitamin D concen-
trations, yet not showing clinical signs of defi-
ciency. Hypovitaminosis D can cause clinical
metabolic bone disease if serum 25(OH)D
concentrations are low for extended periods.
Clinical signs of hypovitaminosis D in swine
are related to low blood calcium and phos-
phorous levels and include tremors, weakness,
seizures, and sudden death. Gross lesions may
include flexible, rubbery bones, broken bones,
and expansion of the costochondral junc-
tions, commonly called the “rachitic rosary.”

The subset of outdoor pigs tested had
significantly greater 25(OH)D levels

(P < .01) than their counterparts raised in
confinement. The complementary outdoor
pig samples raise the question as to whether
current diet formulations are providing
adequate dietary vitamin D for physiological
needs of animals raised in confinement.
Implications of subclinical hypovitaminosis
D in swine are currently unknown. However,
studies in human medicine indicate the
importance of vitamin D in anti-cancer
regimens and a beneficial function in the
immune system.>*? Vitamin D insufficiency
could diminish immunological response

to naturally occurring disease insults or

to vaccination. Researchers have recently
been successful in treating dairy cows

with intramammary 25(OH)D doses

for mastitis;'? but the efficacy of vitamin
D treatment administered to enhance
immunity is unknown at this time.

The two forms of vitamin D available to
swine are either sunlight and conversion
within the skin or dietary supplements.
Because the majority of US swine produc-
tion is indoors, the focus needs to be on
vitamin D supplementation. Several types
of supplements are available. These include
powdered supplements that can be mixed
into total feed rations (as evaluated in this
project), oral drenches for piglets at process-
ing or weaning, and liquid products that can
be supplied through drinking water.

The timing of supplementation and quality
of supplements are important considerations.
Some sources of vitamin D3 added to feed
may contain large quantities of inactive
metabolites, such that the quantity of

pure vitamin D has been overestimated.!!
Laboratory tests to measure vitamin D con-
centrations in feed supplements have been
challenging. Results of various analytical
methods are variable.!2 High-performance
liquid chromatography with UV detection
is considered the gold standard for quan-
tifying vitamin Dj, yet various extraction
techniques are available and may result in
different quantities detected by similar ana-
lytic methods. Therefore, accurate analytical
test protocols are essential to determine the
active amount of vitamin D present. In this
study, we found that two specific laborato-
ries provided different results for the same
sample. An interaction between company
laboratory and dietary premix source was
detected. However, our results also showed
that no single premix or supplier (US or for-
cign) was associated with a significantly lower
than expected concentration of vitamin D3 in
assays from either laboratory.

Vitamin Dj is susceptible to degradation by
heat and moisture, especially if direct con-
tact occurs with minerals such as ferrous sul-
fate and manganese oxide.!? Several reports
have indicated that feedstuffs contaminated
with mold or mycotoxins may be associ-
ated with rickets. In chickens, it is thought
that these factors interfere with absorption
of vitamin D from the intestinal tract, or
possibly interfere with metabolism of vita-
min D.14 Therefore, managing vitamin D
premixes prior to and after inclusion into
vitamin-trace mineral premixes or complete
swine diets is an important quality-control
procedure to prevent hypovitaminosis D.
Anecdotally, this quality-control concern
was identified as a contributor in two meta-
bolic bone disease cases in swine in Iowa.!>

Not only is the quality of vitamin D
supplementation important, but the tim-
ing of supplementation is crucial. Chronic
hypovitaminosis D prevents dietary calcium
and phosphorus from being absorbed effi-
ciently, resulting in hyperparathyroidism,
which causes calcium stores in the bone

to become depleted to help restore blood
calcium concentrations. Once clinical signs
and physiologic changes are observed, feed
supplementation will not quickly reverse the
effects of hypovitaminosis D.

Dietary vitamin D recommendations for
swine from the National Research Council
(NRC) range from 150 to 220 IU (3.75 to
5.50 pg) per kg of dict (depending on stage of
production).!® The 2012 NRC requirements
were increased to 800 IU (20 pg) per kg

of diet for sows, but were not adjusted for
growing pigs. One also may have to consider
whether all studies determining the vita-
min D requirement of pigs were performed
in the absence of UV-B irradiation. The swine
industry typically feeds three to five times
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Figure 2: Comparison of bulk vitamin D sample concentrations (1U/g) for inclusion in swine diets over a 9-month period,
assayed by two different laboratories. A total of 45 samples were assayed from five independent suppliers. All bulk samples had
an expected concentration of 500,000 1U/g. No vitamin D concentrations were statistically lower than the expected range

(P <.05; ANOVA).
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the NRC-recommended level of vitamin D
in the diet, and still the 25(OH)D serum
concentration in confined herds is well below
that of pigs raised outdoors. The importance
of this observation to health and productivity
of the pigs remains to be determined. In a
study with broiler chicks, it was noted that
the NRC recommendation was three to five
times less than the amount of vitamin D
needed to support the rapid growth of these
birds in a low-stress environment.!”

Data from the serum survey confirm lower
values of serum 25(OH)D than historical
reference ranges, raising the possibility that
current feeding or production practices pro-
vide inadequate vitamin D to swine or that
there is a need to re-evaluate the require-
ments or the reference ranges. It seems
especially critical to evaluate the require-
ment, since no individual supplement or

supplier (US or foreign) was associated with
a concentration of vitamin D statistically
lower than the expected 500,000 IU per g.
However, the interaction of laboratory and
sample assay illustrated the importance of
the laboratory testing method used to obtain
accurate results for the same sample.

Implications

o Subclinical hypovitaminosis D is more
common than previously thought.

o Under the conditions of this study,
vitamin D premixes supplied to swine
nutrition are not significantly lower in
vitamin D than the expected range.
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Summary

Oral-fluid sampling was attempted on 513
individually housed, mixed-parity sows.
Younger sows (P < .01) and re-sampling

(P < .001) were associated with successful
collection. Diagnostic results on samples col-
lected on 2 successive days were correlated.
Oral-fluid sampling in breeding herds would

facilitate surveillance and animal welfare.
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Resumen - Recoleccién de fluidos orales
de hembras alojadas individualmente

Se intentd tomar muestras de fluidos orales
en 513 hembras de paridad mixta, alojadas
individualmente. Las hembras mds jévenes
(P <.01) yel re-muestreo (P < .001) se
asociaron con la recoleccidn exitosa. Se cor-
relacionaron los resultados diagnésticos de
muestras recolectadas en 2 dias consecutivos.
El muestreo de fluido oral en hatos de cria
facilitarfa la vigilancia y el bienestar animal.

Résumé - Prélévement de fluide oral chez
des truies logées individuellement

Un échantillonnage de fluide oral fut tenté
sur 513 truies de parité mixte logées indivi-
duellement. Les truies plus jeunes (P < 0,01)
et un ré-échantillonnage (P < 0,001)

¢taient associés 4 un prélévement réussi. Les
résultats diagnostiques sur des échantillons
prélevés 2 jours consécutifs étaient corrélés.
Léchantillonnage de fluide oral dans des trou-
peaux de reproducteurs faciliterait la surveil-
lance et le bien-étre des animaux.

esting oral-fluid samples by

antibody-based assays or polymerase

chain reaction- (PCR-) based assays
is an effective and efficient method to survey
for a variety of infectious agents, includ-
ing porcine reproductive and respiratory
syndrome virus (PRRSV),!> influenza A
virus,®? porcine circovirus type 2,10 and oth-
ers.113 Oral fluids are commonly collected
from pens of animals, ¥ but can also be
collected from individual animals. Thus, it
has been reported that most boars could be
trained for oral-fluid collection by providing
the boars repeated exposure to the collection

process.!>

The premise of this study was that collection
of oral fluid on commercial sites of individu-
ally housed sows could facilitate breeding-
herd surveillance for infectious diseases

and improve animal and worker welfare by
reducing the need to restrain sows for sample
collection. However, to the knowledge of the
authors, there is no published data on the

collection of oral-fluid samples from individ-
ually housed sows and, likewise, there is little
data on the repeatability of test results on
successive oral-fluid samples collected from
the same individual in commercial settings.
Therefore, the purpose of this study was not
only to evaluate the concept that oral-fluid
collection in breeding herds is plausible, but
also to provide basic collection parameters
in relation to parity, a training effect, and
diagnostic repeatability.

Materials and methods

The study was conducted with the approval
of the Iowa State University Institutional
Animal Care and Use Committee.

The study involved 513 individually
housed, mixed-parity, gestating sows on two
separate commercial farms. No criteria or
specifications were used to select animals
for participation. The only requirement

was that oral fluids had not previously

been collected from any of these animals,
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ie, they were “untrained” for rope collec-
tion. Three parameters were of interest: the
relationship between sow age (parity) and
successful oral-fluid collection, the effect of
re-sampling (“training”) on collection, and
the repeatability of diagnostic test results on
two successive oral-fluid samples collected
from the same animal.

The study was carried out by attempting
oral-fluid collection on 2 successive days
under the same conditions, ie, ropes were
placed at approximately 7:00 AM, prior to
feeding. Oral fluids were collected by hang-
inga % -inch (1.59-cm) diameter 100%
cotton rope at the front of each crate for

30 to 45 minutes. To harvest the oral fluid,
the rope was first gathered in a plastic bag
and then grasped tightly while pulling the
rope from the bag. A volume of > 1.0 mL
was defined as a successful collection. After
sampling was completed, paired oral-fluid
samples (Day 1 and Day 2) from 48 animals
were randomly selected by a random num-
ber generator on the basis of sow sequence
number from the order in which the ropes
were placed for the successfully collected
animals. The selected samples were then
completely randomized using a random
number generator, submitted to the Iowa
State University Veterinary Diagnostic Lab-
oratory (ISU-VDL), and tested for PRRSV
by real-time reverse transcriptase PCR (RT-
PCR) (TetraCore, Inc, Rockville, Maryland)
and for anti-PRRSV antibodies (Herd Chek
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X3 Oral Fluid ELISA; Idexx Laboratories,
Inc, Westbrook, Maine) using procedures
routinely performed in the laboratory.

The effect of sow age (parity) and re-
sampling (training) on successful oral-fluid
collection was analyzed using a logistic
regression model, logit(p) = a + f1x1 +
(2x2 + B3x1x2, where P = probability

of successful oral-fluid collection; o =
intercept; f1 = regression coeflicient for
day; 2 = regression coefficient for parity;
and B3 = regression coefficient for interac-
tion of parity and day (SAS version 9.2; SAS
Institute Inc, Cary, North Carolina). In this
model, day, parity, and the interaction of
parity and day are fixed effects and sow ID
is a random effect. This logistic regression
model was also used to predict oral-fluid
collection success from the collected data.
Logistic regression was used in the analysis
because the logit link provided the means

to evaluate the probability of successful
oral-fluid collection (yes or no) in the con-
text of the covariates that could affect this
probability. This approach factored in the
influence of day, sow parity, the interaction
of day and parity, and the random effects of
individual animals while accounting for the
uneven distribution of sows in each parity
level, providing a better prediction of success
rates by parity than the raw field data alone.
To analyze the diagnostic repeatability of
diagnostic test results, a Pearson’s correlation
coeflicient was used. A value of P < .01 was
considered statistically significant.

Results

Oral fluids were collected on Day 1 from
119 of 513 individually housed sows
(23.2%). On Day 2, samples were collected
from 245 of the same 513 animals (47.8%).
Only four animals that provided a successful
collection on Day 1 did not provide a sample
on Day 2. Parity was associated with oral-
fluid collection (P < .01; logistic regression),
with lower collection success observed at
higher parities (Table 1). The total number
of animals from which an oral-fluid sample
was collected was significantly higher on
Day 2 than on Day 1 (P < .001; logistic
regression). This increase in response was
observed at all parity levels.

Testing showed that all oral-fluid samples

(n =96 from 48 animals) were negative

for PRRSV by RT-PCR, but positive for
PRRSV antibody by oral-fluid ELISA.
Therefore, the analysis of diagnostic repeat-
ability on paired samples (Day 1 versus

Day 2) was based only on the sample-to-pos-
itive (S:P) ratios of the PRRS ELISA. The

Table 1: Percent success of oral-fluid collection from individual sows in individual
housing by parity and by Day 1 and Day 2 of collection*

% successful oral-fluid collection

Actual collection

Predicted collectiont

Parity#* No. of sows Day 1 Day 2§ Day 1 Day 2
0 41 14.6 36.6 29.5 61.8
1 89 34.8 67.4 25.1 57.2
2 94 255 50.0 213 52.4
3 71 33.8 56.3 17.8 47.5
4 72 16.7 47.2 14.9 42.8
25 146 15.1 33.6 123 38.1

Sows were individually housed in conventional gestational confinement, and oral-fluid

samples were collected on an individual-animal basis on 2 successive days. A cotton
rope was hung directly in front of each sow. Each sow in the study was positioned next to
another study animal. Each individual had its own feeder and watering system. A success-
ful collection was defined as collecting an oral-fluid volume > 1.0 mL.

+  Predicted oral-fluid collection success was based on analysis of the field collection data using
a logistic regression model, (logit(p) = o + p1x1 + p2x2 + p3x1x2), where P = probability of
successful oral-fluid collection; « = intercept; 1= regression coefficient for day; B2 = regres-
sion coefficient for parity, and B3 = regression coefficient for interaction of parity and day.

$ Parity was significantly associated with sampling success (P <.01; logistic regression).

Collection rate significantly higher on Day 2 (P <.001; logistic regression).

analysis of the ELISA S:P ratios (Figure 1)
revealed a strong correlation between Day 1
and Day 2 results (Pearson’s correlation coef-
ficient = 0.82) and no significant difference
between days (P > .05; paired ¢ test).

Discussion

Routine collection of oral-fluid samples
from individually housed boars has been
documented in both experimental and field
studies.)> In these studies, individual boars
were trained for oral-fluid collection by
hanging the rope at the front of the pen for
20 minutes daily for 2 or 3 days. Thereafter,
most boars were compliant with oral-fluid
collection. Although assurance of PRRSV-
free semen requires testing by RT-PCR
serum samples or blood swabs from boars
at the time of semen collection, oral-fluid
sampling from non-donor boars provides

a mechanism for disease monitoring while
avoiding the necessity of collecting blood.1>
This decreases the frequency of restraining
animals for sample collection and increases
worker safety.l'!3

Although this is a “proof of concept” study,
the findings suggested that the behavior seen
in boars also applies to individually housed
sows in commercial herds. In particular,
repeated exposure of sows to the rope pro-
duced a measurable training effect regardless

of animal age. It was also observed that
younger females were more likely to interact
with the rope, which is supported by both
the observed and the statistically predicted
oral-fluid successful collection rates. This
suggests the possibility of training animals
prior to entry into the breeding herd dur-
ing isolation or quarantine. Of course, the
advantages of oral-fluid collection in boars
also apply to sow herds for more consistent
and safer disease monitoring.

Accurate surveillance depends on the repeat-
ability and reproducibility of the diagnostic
assays used. In this study, quantitative
analysis of testing results showed a strong
correlation (Pearson’s correlation coefficient
0f 0.82) between samples collected from the
same individuals on 2 consecutive days. This
further increases confidence in the process of
surveillance in sows using oral-fluid samples.

These baseline results suggest that oral-fluid
samples can be collected from individually
housed sows, but that further studies on the
optimization of oral-fluid collection in the
sow unit (gestation and farrowing) would
be of value. Potential future studies include
further evaluation of training methods and
an assessment of the duration of the train-
ing effect. Regardless of the approach, more
extensive surveillance of the sow herd will
be necessary if we are to achieve control of
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Figure 1: The random selection of 48 sows from the study participants that
provided consecutive oral-fluid samples for the 2 days of the study (described in
Table 1) showed a strong correlation (Pearson correlation, r = 0.82) between sam-
ple-to-positive ratio (S:P) values in the antibody enzyme-linked immunosorbent
assay (ELISA) for porcine reproductive and respiratory virus syndrome (PRRSV)
with repeat testing on the same individual animals. Each data point represents the
S:P ratio values for one animal on Day 1 and Day 2 of the study.

7

Day 2 PRRSV oral-fluid
antibody ELISA S:P ratio

4 5 6 7

Day 1 PRRSV oral-fluid antibody ELISA S:P ratio

agents such as PRRSV and porcine epidemic
diarrhea virus.

Implications

o Oral-fluid collection is most likely to be
successful in younger sows.

o Regardless of age, improved collection
success on re-sampling suggests that
sows could be trained for oral-fluid
collection, eg, during quarantine.

e 'The strong correlation (r = 0.82)
observed between PRRS oral-fluid anti-
body test results on different samples
from the same animal strengthens the
validity of oral-fluid testing.

o The use of oral fluids for monitoring
PRRSV in breeding herds is plausible
and could improve the current level
of surveillance in most breeding herds
by facilitating sample collection from
animals and reducing the need to col-
lect blood samples.
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NEWS FROM THE NATIONAL PORK BOARD por

checkoff

Pork industry launches new common audit to ensure animal

care and food safety

After 18 months of industry collabora-

tion, the National Pork Board recently
announced that a new common swine indus-
try audit platform for pork producers, pack-
ers, and processors is now certified by the
Professional Animal Auditor Certification
Organization and is available to the public.
The new audit tool builds on the existing
Pork Quality Assurance Plus program and
expands it to serve as a single common audit
platform for the pork industry.

The overarching goal of the common audit
process is to provide consumers greater
assurance of the care taken by farmers and
pork processors to improve animal well-
being and food safety. The concept of a
common audit was first introduced at the
2013 National Pork Industry Forum and
reintroduced last June at the World Pork
Expo in Des Moines, where a coalition of
packers and pork producers explained how
the audit is a credible and affordable solu-
tion for improving animal well-being.

“As an industry, we know that our customers
are demanding a higher level of integrity
from the pork industry’s quality assurance
processes and procedures,” said John John-
son, chief operating officer of the National
Pork Board. “We are encouraged by the
broad support we have received from our
industry partners to develop this tool, which
has now gained third-party certification.”

To help avoid duplicative, costly, and inef-
ficient audit programs that are commonplace
in some countries, this new tool is designed to

o Meet individual company and customer
needs,

e Be focused on outcome-based criteria
that measure and improve animal
welfare,

o Provide clarity to producers about audit
standards and expectations,

e Minimize duplication and prevent over-
sampling,

o Ensure greater integrity of the audit

Professional Animal
Auditor Certification
Organization Inc.

CERTIFIED AUDIT

process through consistent application,
and
o Provide an objective, science-based

platform to facilitate continuous
improvement in animal care.

For more information, go to www.pork.org/

commonaudit or contact Sherrie Webb at

SWebbapork.org or 515-223-3533.

National Pork Board funds new Swine Health Information

Center

At its regularly scheduled November meeting,
the National Pork Board’s board of directors
approved the funding of a national Swine
Health Information Center. The new, autono-
mous venture will focus its efforts on imple-
menting industry preparedness for disease
challenges that could affect US swine herds.

According to Dr Paul Sundberg, vice
president of science and technology at the
National Pork Board, a $15-million invest-
ment by the Pork Checkoff would fund the
center for 5 years. The center would be gov-
erned by a board consisting of representatives
from the National Pork Board, the National
Pork Producers Council (NPPC), the
American Association of Swine Veterinarians

(AASV), and at-large pork producers.

“It’s our intention to establish a center that
can improve our preparedness for swine
diseases with the combined resources of
swine veterinarians, producers, researchers,

diagnosticians, and state and federal animal-
health officials,” Sundberg said. “We have
learned a lot over the past year and a half
from our experience with porcine epidemic
diarrhea virus, and we want to create a
unique, collaborative system that will help us
achieve our overall goal of preparing for the
next emerging swine disease.”

Sundberg says the proposed new center
would work toward recognizing and filling
the resource and knowledge gaps that cur-
rently exist in swine-disease diagnostics as
they relate to emerging diseases. Also, the
new center would work with the Institute
for Infectious Animal Diseases at Texas
A&M University to help facilitate swine
health data analysis.

“Although this is a one-time allocation of
supplemental funds outside of our regular
budget, we realize that this is an investment

in the future of the US pork industry;” said
Dale Norton, National Pork Board president
and producer from Bronson, Michigan. “In
the coming months, we will reach out to
producers, gather their input, and design a
center that best meets their needs.”

Sundberg emphasized that the Swine
Health Information Center would not be
specifically responsible for a disease response
plan, nor would it duplicate current AASV,
NPPC, or National Pork Board efforts. The
USDA will continue to oversee and man-
age classical foreign animal diseases, such as
foot-and-mouth discase, that already have a
preparedness plan in place.

More information on the new center will
be announced at the annual National Pork
Industry Forum, which will be held
March 5-7, 2015, in San Antonio, Texas.
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Checkoft goes social with #RealPigFarming

Consumers continue to have questions
about how pigs are raised, and no one knows
the answers better than pork producers.
That’s why the Pork Checkoff’s new social
media outreach program, #RealPigFarming,
was created and launched earlier this year.
It’s designed to help real farmers share real
stories with consumers through the hashtag
#RealPigFarming. This means of identifying
stories via social media, such as Facebook,
Twitter, and Instagram, unites pig farmers,
academics, youth, veterinarians, and allied

industry members to discuss how modern
pork production really works.

Campaign to date (July 1 to Octo-

ber 31,2014) = 300,112 Overall Impres-
sions. Social media posts have come from
50 states and 53 countries. This includes
10,500 Twitter posts, 429 Instagram

posts, and 1613 likes on Facebook. In all,
7322 people are engaged as daily users, and
they have reached 196,957 people.

I:#REAL FARMING

Real Farms. Real Stories.

For more information, contact Claire
Masker at CMaskerapork.org or
515-223-2616.

PEDY research updates continue on pork.org

To assist producers and their veterinarians
in the management, control, and potential
elimination of the virus, the National Pork
Board funded key research projects to bet-
ter understand porcine epidemic diarrhea
virus (PEDV). In order to provide timely
information to producers from those
projects, the objectives and initial updates

will be periodically reported on www.pork.
org/pedv. However, please know that

these updates from the proposals represent
interim information only and are not
intended to be final reports. The final and
formal reports will be provided at the end
of the terms of the projects and then posted
online at pork.org. The information in

these updates is intended to inform stake-
holders of progress, but are not intended to
be the final outcome or recommendation.

For more information, contact Dr Lisa
Becton, Checkoff’s director of swine health
information and research, at
LBectonapork.org or 515-223-2791.

Visit Checkoff table at AASV meeting

As usual, you will find the National Pork
Board staff and information available at the
American Association of Swine Veterinar-
ians Annual Meeting. Whether it’s Pork
Quality Assurance Plus, porcine epidemic
diarrhea virus, or anything else, the Checkoff

staff will be happy to answer questions about
Checkoff programs, research, or information.

For more information, contact Mike Kingat
MKing@pork.org or 515-223-3532.
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Are You Satisfied With Your
SIV Vaccine Performance?

MVP Herd-Specific SIV Vaccines not
only keep pace with strain changes in
your herd, they are UNIQUE!

¢ Now available in a concentrated
0.5 mL dose option

¢ Include the Optimum Adjuvant
System for SIV.

e Produce significantly higher SIV
antibody titers in pigs.

Influenza Virus

. Comparison of Pig Antibody Titers Produced by
MVP’s EMULSIGEN -D Commercial Adjuvanted SIV Vaccine and MVP
adjuvant and a commercial SIV EMULSIGEN®-D Adjuvanted SIV Vaccine.
adjuvant were used as diluents
for the same freeze-dried SIV
antigen. The MVP Adjuvanted
SIV vaccine produced a
significantly higher antibody
titer to both HIN1 and H3N2
(evaluated by ISU) as shown in
the graph. Antibody titers have
been directly correlated with
protection against SIV.

HI Titer
With MVP Adjuvant
With MVP Adjuvant

EMULSIGEN®-D combined
with concentrated SIV allows
MVP to offer a 0.5 mL dose
option.

H1N1 Strain H3N2 Strain

B.C. Lin, et al., AASV March 2006

Member of the AASY

LABORATORIES

www.mvplabs.com

Incluslry Supporl Coundl

Tel: 800-856-4648 Fax: 402-331-8776
An Independent Company Owned by Employees
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AASYV posts findings of membership survey

MarketSense, Inc, recently conducted a
survey of the AASV membership at the
request of the association’s board of direc-
tors. The objective of the survey was to
gauge members’ satisfaction with the activi-
ties and direction of the association. Dave
Soorholtz, company president, presented
the results of the survey to the board during
the AASV’s recent strategic planning ses-
sion. The results of the survey and Market-
Sense’s interpretation of the findings have
been posted for your review at https://
www.aasv.org/documents/AASVQuanti-
tativeReportlL5L4FINAL.pdf.

The objectives of the survey were to

o Assess AASV members’ perceptions
of the organization and the services-
programs that it provides,

o Assess member attitudes toward pro-
posed changes-enhancements in AASV
programming,

o Identify opportunities for new
programming-services that members
feel AASV should offer in the future,
and

o Establish AASV members’ key issues
and needs in their businesses.

A total of 236 members responded to the
survey and appeared to be fairly representa-
tive of the membership demographics of the
association as a whole.

The AASV resources-services rated most
beneficial included the Journal of Swine
Health and Production, AASV e-Letter,
AASV Annual Meeting, and the AASV
Membership Directory. JSHAP and the
e-Letter were used by 96% of the respon-
dents.

The respondents rated the association’s
performance on key programs as quite high.
All of the advocacy areas except “Trade” and
“Practice/Business Management” were rated
highly for both importance and AASV’s
performance. The AASV performs highest
on “Animal Health,” “Antimicrobial Use,”
“Pork Safety,” “Education of Colleagues,’
and “Animal Welfare.”

The association has been considering add-
ing an additional staff person and posed a
series of survey questions designcd to gauge
the level of membership support for such a
move. Over half of respondents highly agree

that additional programming and staffing is
needed to address emerging diseases. Addi-
tionally, over 60% of respondents highly
agree that the additional programming-
staffing will benefit the swine industry. How-
ever, only 39% of respondents agree that the
additional programming-staffing will help
prevent or mitigate future outbreaks. Mem-
bers requested more information regarding
the overall strategy and objectives, funding,
and responsibilities of the position.

Thanks to MarketSense, Inc, for conduct-
ing the survey and to everyone who took
the time to respond. Your feedback is vital
as we continually strive to improve the
association’s benefits and services for the
betterment of our membership.

NPPC names assistant director of science and technology

The National Pork Producers Council
(NPPC) has named Dr Daniel Kovich as
assistant director of science and technology,
focusing on food and feed safety and animal
handling issues. Kovich, who began his

duties November 17, 2014, will be located in
NPPC’s Washington, DC office, reporting to
NPPC Chief Veterinarian Dr Liz Wagstrom.

Kovich comes to NPPC from the Virginia
Department of Agriculture and Consumer
Services, where he managed state animal
welfare and control programs, including
animal control officer training and technical

support, animal care inspection services,
emergency animal sheltering, and regulatory
enforcement activity. He previously was staff
veterinarian for animal health and welfare

in the department’s Office of Veterinary Ser-
vices and served as a foreign animal disease
diagnostician.

Prior to working for the state of Virginia,
Kovich served in the US Public Health
Service — attaining the rank of lieutenant
— where he was detailed to the US Depart-
ment of Agriculture’s Food Safety Inspec-
tion Service as a supervisory public health

veterinarian. He also worked as a research
assistant for the University of Minnesota’s
Center for Animal Health and Food Safety
and for Iowa State University’s Department
of Animal Science.

Kovich received a bachelor’s degree in ani-
mal science from Iowa State University and
carned a master’s degree in public health and
a doctorate in veterinary medicine from the
University of Minnesota.

AASV news continued on page 43
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EXCEDE. . . ™

1SINGLE SHOT. 2 CRITICAL STAGES OF DEVELOPMENT. 7 FULL DAYS OF PROTECTION.

One injection of EXCEDE® for Swine (ceftiofur crystalline free acid) treats and controls swine
respiratory disease for 7 days. It continuously attacks a broad range of pathogens.* And EXCEDE is
proven effective for both weaning and nursery—the 2 critical stages in a young pig’s development.
So you can have a healthy pig—and a healthy herd—for the long term.

IMPORTANT SAFETY INFORMATION: People with known hypersensitivity to penicillin or cephalosporins
should avoid exposure to EXCEDE. Do not use in swine found to be hypersensitive to the product.
Pre-slaughter withdrawal time is 14 days following the last dose. See Brief Summary of Prescribing
Information on the next page.

*A pleuropneumoniae, H parasuis, P multocida, S suis.

°* FOR
@ SWINE .
(Cefﬂoﬁ/rnysfa///ﬁeFreeAc/d) All trademarks are the property of Zoetis Inc., its affiliates and/or its licensors. (Qe t’s ‘
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Brief Summary: See Package Insert for full Prescribing Information

N

Cafiofur Crystaline Free Aci)

Sterile Suspension 100 mg/mL

For intramuscular administration in the post-auricular region
of the neck of swine.

CAUTION

Federal (USA) law restricts this drug to use by or on the order of
a licensed veterinarian.

INDICATIONS

EXCEDE FOR SWINE Sterile Suspension 100 mg/mL is indicated
for the treatment of swine respiratory disease (SRD) associated
with  Actinobacillus - pleuropneumoniae, Pasteurella multocida,
Haemophilus parasuis, and Streptococcus suis; and for the
control of SRD associated with Actinobacillus pleuropneumoniae,
Pasteurella multocida, Haemophilus parasuis, and Streptococcus
suis in groups of pigs where SRD has been diagnosed.
CONTRAINDICATIONS

As with all drugs, the use of EXCEDE FOR SWINE Sterile
Suspension 100 mg/mL is contraindicated in animals previously
found to be hypersensitive to the drug.

WARNINGS
FOR USE IN ANIMALS ONLY.
NOT FOR HUMAN USE. KEEP OUT OF
REACH OF CHILDREN.

Penicillins and cephalosporins can cause allergic reactions in
sensitized individuals. Topical exposures to such antimicrobials,
including ceftiofur, may elicit mild to severe allergic reactions in
some individuals. Repeated or prolonged exposure may lead to
sensitization. Avoid direct contact of the product with the skin,
eyes, mouth and clothing. Sensitization of the skin may be
avoided by wearing protective gloves.

Persons with a known hypersensitivity to penicillin or
cephalosporins should avoid exposure to this product.

In case of accidental eye exposure, flush with water for 15
minutes. In case of accidental skin exposure, wash with soap
and water. Remove contaminated clothing. If allergic reaction
occurs (e.g., skin rash, hives, difficult breathing), seek medical
attention.

The material safety data sheet contains more detailed
occupational safety information. To report adverse effects in
users, to obtain more information or to obtain a material safety
data sheet, call 1-800-366-5288.

RESIDUE WARNINGS

» A maximum of 2 mL of formulation should be injected
at each injection site. Injection volumes in excess of
2 mL per injection site may result in violative residues.

« Following label use as a single treatment, a 14-day
pre-slaughter withdrawal period is required.

« Use of dosages in excess of 5.0 mg ceftiofur
equivalents (CE)/kg or administration by an
unapproved route may result in illegal residues
in edible tissues.

PRECAUTIONS

The safety of ceftiofur has not been demonstrated for
pregnant swine or swine intended for breeding.

Administration of EXCEDE FOR SWINE Sterile Suspension
100 mg/mL as directed may induce a transient reaction at the
site of injection and underlying tissues that may result in trim
loss of edible tissue at slaughter.

ADVERSE REACTIONS

An injection site tolerance study demonstrated that EXCEDE
FOR SWINE Sterile Suspension 100 mg/mL is well tolerated
in pigs. Half of the injection sites at both 3 and 7 days post-
injection were scored as “negative” for irritation and the other
half were scored as “slight irritation”. All gross observations and
measurements of injection sites qualified the sites at 10 days
post-injection as “negative” for irritation.

No adverse effects were observed in multi-location field
efficacy studies involving more than 1000 pigs.

STORAGE CONDITIONS

Store at controlled room temperature 20° to 25°C (68° to
77°F). Shake well before using. Contents should be used within
12 weeks after the first dose is removed.

HOW SUPPLIED

EXCEDE FOR SWINE Sterile Suspension 100 mg/mL is
available in the following package size:

100 mL vial

NADA #141-235, Approved by FDA
Distributed by

Pharmacia & Upjohn Company

Division of Pfizer Inc,

NY, NY 10017
www.PFIZERPORK.com or call 1-866-387-2287

Revised: March 2010 11148000A&P
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AASYV promotes swine veterinary
careers at National FFA Convention

In an ongoing project of the AASV Student
Recruitment Committee, AASV members
represented and promoted the swine veteri-
nary profession at the National FFA Conven-
tion in Louisville, Kentucky. The AASV has
manned a booth at the convention each year
since 2008 in an effort to inform a youthful,
agriculture-friendly population about oppor-
tunities for careers in swine medicine.

Student Recruitment Committee member
Dr Todd Wolff coordinated the staffing of
the AASV booth. He and AASV’s executive
director, Dr Tom Burkgren, were joined

by Drs Natalie Baker, Deanne Day, and
Bethany Heitkamp to represent the associa-
tion at the 3-day event. During that time, the
group visited with hundreds of high school

and college students and their instructors,

herican Association
Swine Veterinari=s

and distributed posters and information
about swine diseases, production practices,
biosecurity guidelines, and suggested courses
for students interested in veterinary school.

“Vets on Call” videos showing swine vet-
erinarians at work helped attract attention
to the AASV booth. The AASV’s “advisor
packet” of educational resources for ag edu-
cators proved very popular, as the supply of
250 packets was exhausted before the end of
the second day, and many advisors signed up
to receive information by e-mail.

The AASV representatives were pleased
with the interest shown and questions
asked by FFA attendees. For a personal
reflection on this outreach activity, be sure
to read this issue’s Executive Director’s mes-

sage (page 7).

=

SOUTH WA

Drs Tom Burkgren and Deanne Day share information about swine veterinarians
with interested students at the National FFA Convention in Louisville, Kentucky
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AASYV approves mission statement and 2015 budget

The AASV Board of Directors and the
committee chairpersons held their annual
strategic planning session on September 29,
2014, in Perry, Iowa, prior to the board of
directors’ meeting on September 30, with
AASYV President Dr Michelle Sprague pre-
siding. The complete minutes of the meet-
ing are available on the AASV Web site at
https://www.aasv.org/aasv/board.htm.
A summary of some of the items discussed
and action taken follows.

Business
The board approved a revision of the AASV
Mission Statement to the following:

“It is the mission of the American Associa-
tion of Swine Veterinarians to

o Increase the knowledge of swine veteri-
narians,

o Protect and promote the health and
well-being of pigs,

o Advocate science-based approaches to
veterinary, industry, and public health
issues,

e Promote the development and avail-
ability of resources that enhance the
effectiveness of professional activities,

o Create opportunities that inspire
personal and professional growth and
interaction, and

e Mentor students, encouraging lifelong
careers as swine veterinarians.”

The previous statement had not been
reviewed in over a decade, and the board
members felt the current wording better
expressed the association’s focus.

In other business, the board took the follow-
ing actions:

1. Voted to hold the board of directors’
spring meeting separately from the
AASV Annual Meeting. The next board
meeting will be held Monday, March
30,2015, in Perry, lowa.

2. Approved the “Basic Guidelines of
Judicious Therapeutic Use of Anti-
microbials in Pork Production,” as
revised and submitted by the AASV
Pharmaceutical Issues Committee, and
granted permission for the co-labeling
of the guidelines by AASV and AVMA.
The revised guidelines can be reviewed
on the AASV website at https://www.
aasv.org/documents/2014_JUG.pdf.

3. Affirmed the current annual meeting
policy of reserving Saturday through
Tuesday noon for AASV meeting
program activities, and requesting that
affiliated events take place outside that
time frame.

2015 budget

Dr George Charbonneau presented the
budget committee’s recommendations
and proposed budget for 2015. The board
approved the proposed budget and passed
the following budget-related changes:

e 2015 membership dues are increased to
$220
e 2015 annual meeting registration fees
are increased:
Members, pre-registration, $345
Members, at the meeting, $380
Non-member veterinarians, $475
o Tech Table fee for 2016 annual meeting
is increased to $2200
e Rent for AASV office is increased to
$25,200 annually ($2100 monthly).

Looking for a scientific paper? Texas A&M will “Get it for you”

An agreement with the Texas A&M Univer-
sity Medical Sciences Library (MSL) allows
AASV members to utilize the MSL’s “Get

it for Me” document retrieval service. Using
the service, AASV members may request
literature searches, and the MSL staff will
conduct the search using databases appropri-
ate to the topic and available to the library.
Search results will be delivered within 2
business days, free of charge. Additionally,

members may request copies of journal
articles and book chapters available within
the library’s extensive collection. Requested
items will be provided free of charge within
2 business days.

The Get it for Me service is available to all
AASV members except students and those
with academic appointments, since they

already have access to university library
resources. Members must register in order
to access the service. To register for the free
service, follow the step-by-step instructions
available at http://guides.library.tamu.
edu/aasv.
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2015 AASYV Annual Meeting goes magical — Electronic
proceedings and a mobile app!

At its 2013 fall meeting, the AASV Board
of Directors voted to discontinue printing
the annual meeting proceedings books start-
ing in 2015. Therefore, in keeping with the
theme of the Magic Kingdom and the high-
tech world of Harry Potter, we're going elec-
tronic this year in Orlando. There will be
no printed proceedings at the meeting this
year — no big book, no seminar booklets.
This change was not made lightly. The inef-
ficiencies and costs associated with printing
and distributing these publications, however,
helped rationalize the final decision.

All of the proceedings (including seminar
papers) will be available for members to
download from the AASV Web site prior to
(and during) the conference. They will be

available in several formats:

1. Single pdf of the proceedings of the
regular meeting sessions with linked
table of contents; separate pdfs for
seminar booklets.

2. Mobile-optimized offline Web app
to provide access to papers (similar to
what we’ve had previously on the CD
ROM).
3. Individual files as part of the Swine
Information Library, as in the past.
There will also be an option on the meeting
registration form to purchase a USB drive
containing all of the proceedings (including
seminars) for a small additional fee.

If members wish to have printed proceed-
ings, they should plan to download the files
and print them out before they come to the
conference.

We will also have a mobile app for our meet-
ing this year, in addition to print copies of
the program booklet. The mobile app will
contain, among other things, the complete
meeting schedule with links to the location,
papers and speaker information for each
presentation, exhibitor listing, maps of the
meeting and exhibitor areas, the opportunity
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to create a personalized schedule of pre-
sentations to attend, and a “to do” list. The
app will be available in iOS, Android, and
HTMLS formats, and meeting attendees
may download it from the app stores prior to
the conference (we’ll send out an e-mail with
details when it’s available).

Hogg Scholarship applications due February 1

The American Association of Swine Veteri-
narians Foundation is pleased to offer the
Hogg Scholarship, established to honor
the memory of longtime AASV member
and swine industry leader Dr Alex Hogg.
Applications for the $10,000 scholarship
will be accepted until February 1, 2015, and
the scholarship recipient will be announced
on Sunday, March 1, during the Foundation
Luncheon at the AASV 2015 Annual Meet-
ing in Orlando.

The intent of the scholarship is to assist a
swine veterinarian in his or her efforts to
return to school for graduate education
(resulting in a master’s degree or higher) in
an academic field of study related to swine
health and production.

Dr Alex Hogg's career serves as the ideal
model for successful applicants. After 20 years
in mixed animal practice, Dr Hogg pursued

a master’s degree in veterinary pathology.

He subsequently became Nebraska swine

extension veterinarian and professor at the
University of Nebraska. Upon “retirement;”
Dr Hogg capped off his career with his work
for MVP Laboratories. Always an enthusias-
tic learner, at age 75 he graduated from the
Executive Veterinary Program offered at the
University of Illinois.

The scholarship application requirements
are outlined below, and on the AASV web-
site at http://www.aasv.org/foundation/
hoggscholarship.htm.

Hogg Scholarship application
requirements

Applicants for the Hogg Scholarship shall
have

o Five or more years of experience as a
swine veterinarian, either in a private
practice or in an integrated production
setting, and

o Five or more years of continuous mem-
bership in the American Association of
Swine Veterinarians.

Applicants are required to submit the fol-
lowing for consideration as a Hogg Scholar:

e Current curriculum vitae,

o Letter of intent detailing his or her
plans for graduate education and future
plans for participation and employment
within the swine industry, and

o Two letters of reference from AASV
members attesting to the applicant’s
qualifications to be a Hogg Scholar.

Applications and requests for information
may be addressed to AASV Foundation, 830
26% Street, Perry, IA 50220-2328; Tel: 515-
465-5255; E-mail: aasvdaasv.org.
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FOUNDATION NEWS

A foundation for giving: Leman, Heritage, and Legacy

In an effort to improve the AASV Founda-
tion’s (AASVF’s) long-term effectiveness in
fulfilling its mission, the board has set its
sights on increasing the foundation’s endow-
ment. To accomplish this goal, the board
has re-opened the Leman Fellow program
and established the new Legacy Fund. These
join the Heritage program to form a trio of
options for supporting the foundation at a
variety of giving levels.

Leman

Twenty years after establishing the Leman
Fellow program in the initial effort to build
an endowment for the AASV Foundation,
the foundation board has re-opened this pop-
ular giving opportunity, enabling a new gen-
eration to show their support for the swine
veterinary profession. Named for the late
industry leader and former AASV president,
Dr Allen D. Leman, the program confers

the title of “Leman Fellow” upon those who
make a contribution of $1000 or more to the
foundation endowment. To date, 121 donors
have joined the prestigious giving group. The
Leman Fellows, recognized at https://www.
aasv.org/foundation/leman.htm, form
the backbone of the foundation, not only
through financial support, but also in service
to the organization. The Leman Fellows are
invited to attend the foundation’s annual lun-
cheon meeting, and many have served on the
foundation board and committees.

Heritage

The Heritage Fellow program represents

the next level of support for the foundation,
recognizing contributions of $5000 or more.
While the Leman Fellow program is based
upon monetary donations, Heritage Fellows
may select from additional contribution
options, including life insurance policies,
estate bequests, and retirement plan assets.
To enroll in the program, the donor indi-
cates the type and amount of the contribu-
tion when submitting the Heritage “Letter
of Intent” found at https://www.aasv.org/
foundation/documents/heritageform.
pdf. Heritage Fellows receive a plaque and
lapel pin when they are recognized during
the foundation’s annual luncheon. Since
the program’s inception in 2001, the roster
of Heritage Fellows has grown to 44 mem-
bers, identified at https://www.aasv.org/
foundation/heritage.htm.

Legacy

The brand new Legacy Fund provides an
opportunity to recognize a principal donor
— or an honoree — through a significant con-
tribution to the endowment. A donor (or
multiple donors) may establish and name a
Legacy Fund with a gift of $50,000 or more.
The fund may be named after the donor or
another individual or group. Additionally,

MYVP Laboratories donates car for raffle

What will they think of next? First it was
matching funds, now it’s a car to raffle! MVP
Laboratories continues its passionate (!) sup-
port of the AASV Foundation by donating

a car to be raffled at the foundation auction
in Orlando!

As of press time, the make and model are
yet to be determined, but the anticipated

vehicle value is $25,000. Raffle tickets will be
available soon and may be purchased from
any AASV Foundation Auction Committee
member, from the AASV office, or at the
AASV Annual Meeting registration desk in
Orlando. The best part: you don’t need to be
present to win and all proceeds benefit the
AASYV Foundation!

the donor designates which of three foun-
dation mission categories the fund proceeds
will support: 1) research, 2) education, or
3) long-range issues. The board anticipates
that AASV members will appreciate the
opportunity to join together to provide
lasting support to the foundation in honor
of a mentor or in recognition of a shared
experience such as the Executive Veterinary

Program or the AASV presidency.

The AASV Foundation’s endowment
provides the financial footing that enables
the foundation to sustain its support for
research, scholarships, and other projects
well into the future. Endowed contribu-
tions, including all donations to the Leman,
Heritage, and Legacy programs, are invested
to generate income in the form of interest,
dividends, and capital gains. The income is
used to fund foundation activities, while the
original contribution is conserved, helping to
assure the organization’s long-term stability
and success.

For more information about the AASVF
endowment giving programs, or to make a
contribution, see https://www.aasv.org/
foundation, or contact the AASV Founda-
tion: Tel: 515-465-5255; E-mail: aasva
aasv.org.

For the latest information on the raffle, and
to see the many generous donations for the
AASV Foundation live and silent auctions,
see https://www.aasv.org/
foundation/2@15/auctionlist.php.

Foundation news continned on page 49
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Commercial vaccines contain a generic selection of disease isolates from around the
country. How can you be sure you are vaccinating with isolates antigenically similar to
what is in your client’s herd?

A

Custom Made Vaccines from Newport Laboratories give you the confidence that your
herd is vaccinated against the specific isolates found in your area and allows you to
address strain variation. Combine that with the ability to customize your vaccine to fit
your animal health program and you just found the missing piece.
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Find What You’ve Been Missing @ Newport Laboratories Newporr
800-220-2522 | www.newportlabs.com I JABORATORIES

Custom Made Vaccines are sold exclusively through your veterinarian.
Custom Made Vaccines

®The Newport Laboratories Logo is a registered trademark of Newport Laboratories, Inc. ©2014 Newport Laboratories, Inc., Worthington, MN. All rights reserved. NL4827 (01/14)



Foundation news continued from page 47

AASVF auction dedicated to Dr Rod and Jean Johnson

Under the banner “Follow your passion!”
AASV members and industry supporters
have been called to participate in the annual
auction fundraiser for the AASV Founda-
tion. It’s only fitting that this year’s AASVF
Auction Committee has dedicated the 2015
fundraiser in honor of two of the founda-
tion’s most passionate supporters, the late
Dr Rod Johnson and his wife, Jean. The auc-
tion will take place Monday, March 2, dur-
ing the AASV Annual Meeting in Orlando.

Dr Johnson was generous towards the foun-
dation with both his time and resources.

He served on the AASV Foundation Board
from 2002 through 2008, and was president
of the foundation in 2008. He contributed
to the foundation as both a Leman and

a Heritage Fellow. He and his wife Jean
donated items for the annual foundation
auction as enthusiastically as they requested
donations from others, and followed up
with their active participation in the auction

bidding.

As foundation president, Rod became a
driving force behind the increasingly suc-
cessful auctions. In 2008, he set the “Big

Hairy Audacious Goal” of raising $50,000.
This goal was certainly audacious, as no
previous AASVF auction had approached
even $20,000 in proceeds. Nevertheless, his
expectations were met as AASV members
surpassed the goal by raising more than
$70,000 that year. Subsequent auctions
repeated this success, as Rod continued to
serve on the AASVF Auction Committee
through 2014, when he and Jean helped the
auction generate more than $100,000 for the
second year in a row.

Sadly, Dr Johnson passed away May 22,
2014. His “can do” attitude and encouraging

presence will be missed by all who knew and
worked with him. However, as the auction
committee issues the call to “Follow your
passion!” the example set by Rod and Jean
Johnson serves to remind us all of the great-
ness that can be achieved when these words
are put into action.

AASYV Foundation issues call for research proposals: $60,000

available

As part of its mission to fund research with
direct application to the profession, the
American Association of Swine Veterinar-
ians Foundation seeks research proposals for
funding in 2015. Proposals are due January
30, 2015, and may request a maximum of
$30,000 (US$) per project. A maximum of
$60,000 will be awarded across two or more
projects. The announcement of projects
selected for funding will take place at the
AASYV Foundation Luncheon in Orlando,
Florida, on Sunday, March 1, 2015 (award-
ees may be notified in advance).

Proposed research should fit one of the five
action areas stated in the AASV Foundation
mission statement (see sidebar).

The instructions for submitting proposals
are available on the AASV Foundation Web
site at https://www.aasv.org/
foundation/2@15/research.php.

Proposals may be submitted by mail or

e-mail (preferred).

A panel of AASV members will evaluate and
select proposals for funding, based on the
following scoring system:

o Potential benefit to swine veterinarians/
swine industry (40 points)

o Probability of success within timeline
(35 points)

o Scientific/investigative quality
(15 points)

o Budget justification (5 points)

e Originality (5 points)

For more information, or to submit a

proposal:

AASV Foundation, 830 26 Street, Perry,
IA 50220-2328; Tel: 515-465-5255; Fax:
515-465-3832; E-mail: aasv@laasv.org.

AASYV Foundation

Mission Statement
The mission of the AASV Foundation is
to empower swine veterinarians to achieve
a higher level of personal and professional
effectiveness by

o Enhancing the image of the swine
veterinary profession,

o Supporting the development and
scholarship of students and veterinar-
ians interested in the swine industry,

o Addressing long-range issues of the
profession,

o Supporting faculty and promoting
excellence in the teaching of swine
health and production, and

o Funding research with direct
application to the profession.
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YOUR FIRST
LINE OF DEFENSE
AGAINST PEDv

The only USDA-approved
non-living recombinant PEDv
vaccine on the market today

We have led the way in creating and
licensing a vaccine for the economically
devastating Porcine Epidemic Diarrhea
virus. Porcine Epidemic Diarrhea Vaccine,
RNA was the first USDA-licensed* PEDv
vaccine on the market.

Using our proprietary SirraVaxsM
production platform, Harrisvaccines
creates herd-specific vaccines more
quickly and safely than any other
company. We utilize an electronic gene
sequence, and never a live virus, to
create an adjuvant-free, DIVA-compliant
vaccine. Genes of interest (GOI) from
multiple pathogens can be included into a
multivalent vaccine.

Also Available:

Swine Influenza Vaccine, RNA - the first
non-living recombinant vaccine for Influenza
Autogenous Vaccine, RNA - the first
non-living recombinant vaccine for Rotavirus

RETHINK animal health with
Harrisvaccines.

*A USDA Conditional License is granted to products with a
reasonable expectation of efficacy and that meet all safety and
purity requirements. Harrisvaccines is currently pursuing a full USDA
license for Porcine Epidemic Diarrhea Vaccine, RNA.

(,C*, HARRISVACCINES

HARRISVACCINES.cCOM
515-296-3930
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Swine sector meeting with APHIS

n October 30, 2014, Mr Kevin Shea,

United States Department of Agri-
culture (USDA) Animal and Plant Health
Inspection Service (APHIS) administrator,
held the second annual meeting with stake-
holders from the swine industry at USDA
Headquarters in Washington, DC. The
purpose of this meeting was to talk about
the priorities and challenges facing the swine
industry, as well as the ways APHIS can work
with the industry to protect swine health and
support the industry’s continued profitability.

The AASV was represented at the meeting by
Dr Michelle Sprague, AASV president; and
Dr Harry Snelson, director of communica-
tions. The National Pork Board and National
Pork Producers Council were also repre-
sented. Numerous agencies within USDA
were represented by department leadership.

Porcine epidemic diarrhea virus (PEDV)
was obviously a major topic of interest. The
group discussed matters associated with the
success and failure of the USDA and indus-
try response, laboratory reporting issues,
data management, and issues involving the
federal order and its future. In addition to
PEDV, however, the following points were
also put forth by the industry stakeholders.

Progress on comprehensive and integrated
surveillance. Although it has been under
development for several years, the industry
has not seen a plan for incorporation by
USDA. The USDA responded that they
agree with the shift to a comprehensive
surveillance program and are working to
convert existing program disease plans to

the more all-inclusive strategy inherent to
comprehensive surveillance.

Response plan for emerging diseases.
Because there is currently no response plan
for emerging discases, the industry has been
working diligently to develop an industry
response plan for emerging production dis-
cases of swine. The plan will be presented
for producer approval at Pork Forum

in March, 2015. The USDA Veterinary
Services (VS) and State Animal Health
Officials (SAHOs) have been represented
in the group developing the plan. We have
also been provided a draft of a proposed
plan developed by VS. We asked APHIS to
consider the industry’s plan or to work with
industry to merge the two plans. Concur-
rently, the National Pork Board is working
on development of the Swine Health Infor-
mation Center that will guide the industry
in anticipating and preparing for new pro-
duction diseases. We expect VS and SAHOs
to be partners in the center.

Status of the porcine epidemic diarrhea
(PED) program. Industry stakeholders
expressed concern at the limited benefits
realized as a result of the federal order
and questioned USDA regarding its
future when the money runs out.
The future of the program remains
unclear.

Foot-and-mouth disease
(FMD) vaccine availability.
We applaud APHIS’ decision
to change the FMD control
strategy from stamping out to
vaccination, and for including
the industry in discussions lead-
ing up to the change. We are,

however, very concerned about

APHIS’ ability to expand the antigen bank
and provide quantities of vaccine needed

to address the surge capacity necessary in
the event of an outbreak. The current plan
for providing vaccine will simply not work
with the change in policy. The pork industry
is very pleased with the decision by VS to
involve the industry in finding a solution

to the vaccine shortage. The stakeholders
challenged USDA to adequately fund the
needed additions to the FMD vaccine stock-
pile and ensure access to adequate quantities
of vaccine to support their response plan.

National Animal Health Laboratory
Network (NAHLN). The pork industry is
very concerned about lack of adequate fund-
ing for the NAHLN laboratories. Funds

are needed to support further diagnostic
work on samples from farms with clinical
disease for which no diagnosis is made for
known diseases. PED is a prime example. We
emphasized the importance of the NAHLN
laboratory system and encouraged APHIS
to seck additional funds to fully support

the NAHLN laboratories. We also expressed
concern about the inability of the NAHLN
laboratories to communicate with each other
and our industry. In today’s world, where
everything is done electronically, the labora-
tory system is still using spreadsheets to report
results. This must be improved. Another issue
of major concern is the lack of transparency
by the NAHLN laboratories. Issues associ-
ated with protection of intellectual property
rights have delayed the sharing of pathogens
and information. Does APHIS have the
authority to compel timely reporting?

Mandatory disease reporting. The
USDA has been working for a number of
years to develop a list of federally reportable
diseases. The USDA proposed rule would
mandate that anyone with knowledge of
the presence of any of the diseases on the
list report that information to USDA. The
USDA has developed a draft concept paper
and preliminary list of diseases. As yet, there
is no official timeline for implementation.

Advocacy continned on page 53

joural of Swine Health and Production — Volume 23, Number 1

51

T——

ADVOCACY IN ACTION



Improevest’

(Gonadotropin Releasing Factor Analog-
Diphtheria Toxoid Conjugate, 0.2mg/mL)

THEINTACTIMPACT.

MORE PORK, MORE PIGS, MORE PROFIT.

When it comes to growing the pork chain, experience the Intact Impact with IMPROVEST®. It works like an immunization,
using the pig’s immune system to naturally and temporarily reduce odor-causing compounds. You get the full benefits
of intact males without the downside, as well as more pork and more profit." All thanks to the Intact Impact.

Want to see what IMPROVEST can do for you?

CALL YOUR ZOETIS REPRESENTATIVE TODAY OR VISIT WWW.INTACTIMPACT.COM

IMPORTANT SAFETY INFORMATION: Pregnant women should not administer IMPROVEST. Women of childbearing
age should exercise extreme caution when administering this product. Exercise special care to prevent accidental self-
injection because of negative effects on reproductive physiology in both men and women. However, there is no risk
associated with consuming pork from animals administered this product. IMPROVEST should not be used in female pigs,
barrows, or male pigs intended for breeding. Please see Brief Summary of Prescribing Information on the next page.

Reference: 1. Buhr BL, Hurley T, Tonsor G, Zering K, DiPietre D. Comprehensive economic analysis of Improvest adoption by
the US pork industry. Am Assoc Swine Vet. 2014;201-206.

[
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Imprevest’

(Gonadotropin Releasing Factor
Analog-Diphtheria Toxoid Conjugate,
0.2 mg/mL)

Sterile Solution for Injection
Brief Summary

CAUTION: Federal (USA) law restricts this drug to use by or on
the order of a licensed veterinarian.

DESCRIPTION: IMPROVEST is a sterile solution containing
Gonadotropin Releasing Factor Analog-Diphtheria Toxoid
Conjugate. Each mL contains 0.2 mg Gonadotropin Releasing
Factor Analog-Diphtheria Toxoid Conjugate, 150 mg of diethyl-
aminoethyl-dextran hydrochloride, 1 mg chlorocresol, sodium
hydroxide as needed to adjust pH and water for injection.

INDICATIONS FOR USE: IMPROVEST is indicated for the
temporary immunological castration (suppression of testicular
function) and reduction of boar taint in intact male pigs
intended for slaughter.

DOSAGE AND ADMINISTRATION: IMPROVEST should be
administered via subcutaneous injection into the post auricular
region of the neck. A safety injector should be used, preferably
one which has a dual safety system providing both a needle
guard and a mechanism to prevent accidental operation of the
trigger. Each intact male pig should receive two 2-mL doses of
IMPROVEST. The first dose should be administered no earlier
than 9 weeks of age. The second dose should be administered
at least 4 weeks after the first dose. Pigs should be slaughtered
no earlier than 3 weeks and no later than 10 weeks after the
second dose. In case of misdosing, the animal should be
re-dosed immediately.

CONTRAINDICATIONS: Do not use IMPROVEST in intact
male pigs intended for breeding because of the disruption of
reproductive function. Not approved for use in female pigs
and barrows.

WARNINGS:

WITHDRAWAL PERIODS:
No withdrawal period is required when used
according to labeling.

Not for Human Use. Keep Out of Reach of Children.

USER SAFETY WARNINGS:

Warning for person administering IMPROVEST: Accidental
self injection could affect reproductive physiology of both

men and women and may adversely affect pregnancy.
Pregnant women should not administer this product. Women
of childbearing age should exercise extreme caution when
handling this product. Special care should be taken to

avoid accidental self injection and needle stick injury when
administering the product. Protective clothing including, but
not limited to, safety glasses and gloves should be worn. Use a
safety injector, preferably one which has a dual safety system
providing both a needle guard and a mechanism to prevent
accidental operation of the trigger. In case of eye contact,
rinse immediately with copious amounts of water. In case

of skin contact, wash immediately with soap and water. The
product should be stored safely out of the reach of children.
As a reminder, it is the prescribing veterinarian’s responsibility
to inform drug administrators of the user safety warnings
associated with IMPROVEST.

Advice to the user in the event of accidental self injection:

In the event of accidental self injection, wash the injury
thoroughly with clean running water. Seek prompt medical
attention and take the package leaflet with you. Do not
administer the product, and/or any other product with a similar
action, in the future.

Advice to the physician: Accidental self injection could affect
reproductive physiology of both men and women and may
adversely affect pregnancy. If self injection with IMPROVEST
is suspected, reproductive physiology should be monitored

by assay of testosterone or estrogen levels (as appropriate).
The risk of a physiological effect is greater after a second or
subsequent accidental injection than after a first injection. The
patient should be advised not to administer IMPROVEST, and/
or any other product with a similar action, in the future.

For customer service, to report suspected adverse reactions
or to obtain a copy of the Material Safety Data Sheet (MSDS)
call 1-888-963-8471.

PRECAUTIONS: Subcutaneous injection in intact male pigs
can cause a transient local injection site reaction that may
resultin trim loss at slaughter.

ADVERSE REACTIONS: The field study observations from field
effectiveness studies were consistent with the observations
made during the target animal safety studies of transient
inflammation at the injection sites. IMPROVEST did not cause
unusual clinical signs or an unexpected frequency or severity
of injection site reactions. Adverse events, as reported, were
not uniquely attributable to IMPROVEST.

STORAGE INFORMATION: Store under refrigeration at 2°-8°C
(36°-46°F). Once broached, product may be stored under
refrigeration for 28 days. Store bottles in carton until used.
Protect from light. Protect from freezing.

HOW SUPPLIED: IMPROVEST is available in the following
package sizes:

20 mL bottle, 100 mL bottle, 250 mL bottle, 500 mL bottle.
Revised: January 2013

NADA # 141-322, Approved by FDA

Zoetis.

Distributed by
Zoetis Inc.
Kalamazoo, MI 49007

PAA035383BS

Advocacy continued from page 51

The documents are being circulated for
comment among members of the United
States Animal Health Association and state
animal-health officials.

Antimicrobial resistance (AMR). We
would like further explanation of VS’ role
in the regulatory framework of AMR. The
Food and Drug Administration, as well as
some members of Congress, continue to

call for access to information regarding the
on-farm use of antimicrobials. The USDA
has offered to help collect such information
and has conducted pilot projects with a
number of universities to determine possible
routes of access. From a research standpoint,
USDA has primarily concentrated on
exploring alternatives to antimicrobial use.

Trade facilitation. Approximately 26%

of US pork production is exported, and
that number is expected to grow. APHIS’
work on trade is one of the most important
functions performed for the pork industry.
The support APHIS provides in gaining

and maintaining market access for US pork
is greatly appreciated, and we hope it will
continue to be a high priority when budget
decisions are made.

Although we may not have always received
the answers we would have liked (or, in some
cases, any answer at all), we do appreciate
the opportunity to meet with Administra-
tor Shea and the APHIS leadership. We
are grateful for the cooperation with VS
and APHIS on issues affecting the pork
industry. Our industry will continue to
support APHIS and defend its importance
to the livestock industry. At the same time,
our industry will be quick to point out
actions with which we disagree because of
the potentially negative impact on animal
health, animal well-being, public health,

pork producers, and veterinarians.

Harry Snelson, DVM

Director of Communications
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Jeftrey Harker

I am honored to be nominated for AASV
vice president. The AASV and its members
have been an integral part of my life and
practice for as long as I can remember. Every
year after attending the annual convention I
am inspired to work smarter and harder to
improve as a swine veterinarian.

I grew up on a diversified livestock and grain
farm in south central Indiana. My father
built one of the first confinement swine
barns in our community in 1980 when I

was 10 years old. That was the year of my
first interaction with an AASV member.

Dr Larry Rueff visited our farm to diagnose
and treat colibacillosis. That was also my first
exposure to population medicine, when two
of the piglets were sacrificed for the benefit
of the herd. It was about that time that I
decided to pursue becoming a veterinarian
and was accepted to veterinary school at
Purdue University in 1990. Our farm was
originally a specific pathogen free (SPF)
farm, so biosecurity was something I was
exposed to at an carly age. I met another
AASV member, Dr Mike Lemmon, when he
did our SPF farm inspections.

My wife Traci and I have four children,
Kathleen, Sarah, Matthew, and Amelia,
ranging in age from 9 to 21 years of age,

and we were blessed by the birth of a grand-
daughter in November 2014. We have a
small “hobby farm” where we raise sheep for
the kids to show in 4-H. W also have a fairly
sizeable garden and 12 fruit trees, so we
enjoy fresh fruit and vegetables all summer.

After graduating veterinary school in 1994,
Ijoined Dr Max Rodibaugh at Swine Health
Services as an associate veterinarian and then
became a partner in 2001. In 2012 we added
a third veterinarian, Dr Daren Miller. Our
practice is dedicated to swine, and we serve
avery diverse swine clientele. Our clients

VICE-PRESIDENTIAL CANDIDATE

range from small show pig herds to contract
growers in integrated production. The bulk
of our clients have independent family
farms, and these have provided many good
learning experiences over my career.

I have been involved in many organizations
in my lifetime, going back to 4-H club
president and FFA chapter president. I also
received the American Farmer Degree from
the FFA. I served 7 years on the Indiana
Pork Producers Board of Directors and was
president in 2008. I am currently serving

as AASV District 4 director. For the past

3 years I have been the AASV’s alternate
delegate to the AVMA House of Delegates,
and will be serving as the delegate for the
next 3 years. This interaction with AVMA is
extremely important to the AASV so that we
can advocate for the swine industry to the
80,000 AVMA members.

My current service on the AASV Board

of Directors has helped me experience

the inner workings of the organization.

This experience should help me to “hit the
ground running” if elected vice president.
My experience serving on the AASV Annual
Meeting Planning Committee and planning
the Indiana Swine Veterinary meeting for
many years will help me to chair the plan-
ning committee if elected. Education of our
members is the primary purpose of AASYV,
as indicated by the recent update to the
AASV’s mission statement, and if elected I
intend to further that purpose.

The AASV has very strong connections with
the National Pork Board and National Pork
Producers Council. I believe that I can con-
tinue to strengthen these bonds due to my
experience and participation in both organi-
zations. One of the important jobs of AASV

leadership is to serve as a spokesperson for

Jeffrey Harker

AASYV and the pork industry. I have been
involved with the National Pork Board’s
Operation Main Street program since it
began several years ago. I have spoken to
many consumer groups about how pork is
produced. Effective communication with the
media is something we all must continue to
do and improve upon in order to show the
public that we are deserving of their trust as
guardians of their food supply.

When I was involved with AASV as a veteri-
nary student, there were not many organized
programs for students. However, I still felt
welcome at the annual meeting. The AASV'’s
current student programming is excellent
and very encouraging for the future of swine
veterinary practice. Adapting to students’
changing needs will be important to keep
the excellent tradition of welcoming them to
the AASV before graduation.

The AASV is a very strong organization
built by excellent leaders in the past. If
elected, I plan to continue that legacy and
serve this organization to the best of my

ability.
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VICE-PRESIDENTIAL CANDIDATE

Alejandro “Alex” Ramirez

It is a great privilege and honor to run for
vice president of our American Association
of Swine Veterinarians (AASV). This is a
great organization, with exceptional mem-
bers who are focused on helping pigs and
people. The more I become involved with
AASYV, the more I realize the great value this
organization brings to everything we do as
a profession to help and improve the health
and wellbeing of swine. We are a relatively
small organization, but have a tremendous
impact in so many ways.

I am originally from Guadalajara, Mexico,
which is the second largest city in Mexico. I
am a city boy who had limited contact with
livestock. My uncles have a ranch T used to
visit during the summer. They had cattle and
one or two sows that served to eat the waste
from the farm. When it was time for college,
I knew I was interested in working with
livestock, so came to Iowa State University
(ISU) to study animal science and then con-
tinued into veterinary medicine. My focus
was cattle, not swine. I graduated from ISU
with my DVM degree in 1993 and went to
northwest Iowa into private practice with
Valley Veterinary Center, in Cherokee. It
wasn’t until I was in practice that I started to
get exposure to swine medicine. The more
work I did with pigs, the more I liked it. I
had great mentorship and learning experi-
ences while I was in Cherokee. I worked
with all species, but with time became more
specialized in swine. Then, after 10 years of
practice, I realized that if I wanted to pursue
my dream of teaching, I would need to leave
private practice and obtain more degrees.

In 2004, I returned to ISU to work under
Dr Jim Roth at the Center for Food Secu-
rity and Public Health (CFSPH), while

I worked toward achieving my Master of
Public Health (MPH) degree from the
University of lowa. It is not easy to leave
practice and return to being a student, but

this was a great experience. I learned to
appreciate what it is to be a student again, an
experience I have found to be of great value
in helping me become better at teaching,
Following my MPH, I continued to work
for CFSPH while I started my PhD work.
My wife Kathy was certainly “excited” about
my interest in getting more letters behind
my name. Dr Pat Halbur came along in 2005
and provided me an opportunity to work
with Dr Locke Karriker in the Department
of Veterinary Diagnostic and Production
Animal Medicine to help rebuild our ISU
swine teaching program. Dr John Thompson
(dean of the college) along with Dr Pat
Halbur (department chair) had a vision, and
I am very fortunate to have been at the right
place at the right time. T had the privilege to
work full time in the department while con-
tinuing to pursue my PhD, which I finally
completed in 2011. I love my job. Why
wouldn’t I? I have the privilege to work with
students, do swine research, and help swine
producers and veterinarians.

My involvement with AASV does not go
back far. I started as a substitute judge for the
student presentations at the AASV Annual
Meeting. Shortly thereafter I was asked to
take over as co-chair of the student oral
competitions. I have also co-chaired the Col-
legiate Activities Committee for the past few
years. I have been serving on the Journal of
Swine Health and Production Editorial Board
since 2010. In 2013, T had the privilege to
start serving as the District 6 representative.

So why am I running for this position?
Simply because I was asked. I have a passion
to serve others, and when you care for an
organization, you are willing to help out

in any way needed. The AASV is a great
organization! I know this positon requires
dedication and I am committed to it. I know
AASYV has been moving forward in the right
direction and continues to do so.

Alejandro "Alex” Ramirez

Many topics and issues in the forefront of
AASYV today will continue to be of impor-
tance to swine veterinarians and will have

a great impact. Animal welfare, zoonoses,
antibiotics usage, euthanasia, emerging

and re-emerging diseases, foreign-animal
and transboundary diseases, emergency
preparedness, veterinary practice act, etc, are
all topics that are here to stay. It is critical
for AASV to continue to have a voice and
be a leader within AVMA, representing our
veterinary colleagues, our clients, and the
general public regarding all aspects of swine

health and wellbeing.

I am honored and excited to have the oppor-
tunity to continue to serve AASV.

Journal of Swine Health and Production — Volume 23, Number 1

55



The evolution of the Journal of Swine Health and Production

Informing and speaking for swine veterinarians
Striving for excellence through the years

AASPNewsletier

08

o1 DuiyAugmitoes Neew

TR
Control Measures for

Pseudorabies

care of the pigs for three to four

“The question whether pseudorabies

weeks. Ifoff-farm faclities are use
the arca should be

possible

Virus (PRV

farms or com
buy breeding stock at hog shows, we
ry 1o get the pigs” blood tested twice,
before enury. Only &
small percentage of farms actually
practice this preventaive measure

L. Kirk Clark

Note from the

President

o case I heavly nfocted wrens, 1

contiues on page 4)

e A Asociionof i
Practiioners (AASP) o
acive 1 govermioml Americs  Preveation
Veterinary Medical Association The most important source of new
nd membérship affies. infecions i carrier swine brovght
wslettr, for exampl,

Contents

News from the AASP.

B oplst i it o (o gl e b B

for on-farm _isolation
Neghvoring daley farmers or reired
livestock people often enjoy. taking

Practice Tips .

e ey,
Governmental Affairs ..

AMERICAN ASSOCIATION
OF SWINE PRACTITIONERS

NEWSLETTER
September-October, 1991 Vol. 3,No. 5
CONTENTS
President’s Message. ... .. s 2

Swine Influenz
New Information on an Old Problem.

Diagnostic Notes: Newly Recognized Respiratory
Syndrome in North American Swine Herds.

Notes from the NPPC. ...

Abstracts.

m January and February, 1994

The Official Journal of the
American Association of Swine Practitioners

o

Health and Production

Contents

President’s messa 3
Letters to the editor 4
The effects of vaccinating pigs for mycoplasmal pneumonia in  swine herd .7

affected by enzootic pneumoni;
Alan B. Scheids, Vern B Mayrose, William . Van Alstine, et .

Cessation of porcine reproductive and respiratory syndrome (PRRS) virus .13
spread in a commercial swine herd
Wayne R. Freese an

Heterolople mesenteric boe: An unexpeced cave of 17
mesenteric torsion in a sow
s mm Sau/ord "and Abdul | Rebmtla
Diagnor 19
Fhe various forms nl ‘Haemopbilus parasuis
® ‘Douglas . Hoefling
News rom the AASP. 2
5t annul AASP meeting schedul 2
nomi 2
\cm from the NPPC 3
Upcoming meeting
Abstract 6
What's your diagnosis?. Inside back cover
Classified: Back cover

994

Sw

The
Official

» Swine Health and Production

Swine Health and Production

Contents

President’s message —

What's your diagnosis?
Letters to the Editor

Mo pdcion s od inererese vt ——
clp yout clients avoid being.

iam £ e

The sursival of Streplococcus suis..— -
on farm and veterinary equipment
Scott A Dee and Michelle M. Corey

Preweaning morbidity and o2
mortality in the US. swine herd
Roderick C. Tubbs H.Scott Hurd, et al
Streptococeus suls meningits i,
inishing pigs of 2 repopulated herd

—

Diagnostic NoUeS s3I
Chromesome damage:

A cause of smalllttes in swine

George R. Ruth, Lance G Buoen, et al

Commentary

News from the AP

Upcoming Meetings.

Volume 1, Number 1

January, 1993

The Official Journal of the American Association of Swine Practitioners

January and February, 1995

Contents

‘The Canadian svine industry and th role ofthe vetriarizn v i
Panel discusion
Possble mechanismsof irlbactril ntracio i svine 9
Lucina Galina
3

Ontario svine herds
b Deen, S Wayme Martin, Michael R. Wikon
Acutefeedk eted slen toicoss i weaned pigs: A cae eport 2
Gary L Stz and James & Hoffnann

‘Doris M. Milr and Hugh . McDaniel

Diagposic ots: 2
Staron . Gualtney

News »
264 aamal 2
1995 M w0

n
Absracs 2
What our ntepreaon? Tnside back cover

What's your interpretation?
This graphic shows th distribuion o weaaings by day of week for a

o comimons g e ke min s i,
Soms and sl ar mated it & bose o e it dev Lot

Sundoy (0.3%)

X-axis: Doy of the week

[Thursdoy (76.5%)
Soturday 0.

Swme Health and Production

JuLry AND AUGUST, 2000
Vorume 8, NUMBER 4

.51

From the Exccutive Ditector ...
From the Edior ...

‘dose on feal infecion i vaccinated and nonvaccinated swine
James E. Benson, Michiel . Yaege, and Kelly M. Lager
Investigation of people as mechanical vectors for porcine rproductiv snd
rspiratory syndrome virus
Sendrs E A, Grgory W, Stevenson, Cheryl Anderson, ol
Baluting the cfcacy of boot baths in bioscurity protocols
Sendra E Amas, Bryan D. Vyerberg, Daryl Rgland, et o

Monaghen, e al.
theain it causd by excesive dieary sodium chloride

Disgnostic Notes
Inecon of neonstal swine with Clridiun diffle

- Glenn Snger Karen W Pos, David ). Laion,ct .

Pracice Tip: When to breed and whe not o breed

Roy Kirkuood

AASP Annusl Mecing Reporc

152

155

AASP Pork Producer Parners™™

ASP Eoundudon Fus Dy niadon s Reiraion o

News fom the NPIC
What's your inrprecation

Nursery close out

The Official Journal of the
American Association
of Swine Practitioners

scaterplow?

Feed cost/Ibgain e

201
Inside back cover

Back cover

JOURNAL OF
Swine Health and Production

JANUARY AND FEBRUARY, 2004
VOLUME 12, NUMBER I

Insid

Influence of sge and maternal antibodies on antibody responses of 1 ()
neonatal piglets vaccinated against Mycoplasma hyopneumoniae

An observational study on tail

ting in commercial
grower-finisher barns 17

A retrospective study of risk factors for porcine reproductive and
respiratory syndrome virus infection and clinical disease in
swine herds in Illinois during the early years of the pandemic

‘The temporal relationship of fecal shedding of Lawsonia
intracellularis and seroconversion i field cases

The ]au.mlv\;nmf
American A«m,t (P

m Vete eh

January and February 2009 * Volume 17, Number 1

SWINE HEALTH

PRODUCTION

Effectiveness and safety of two oral Salmonella vaccines
Huuca TA. Fdlow RA. Waitor DH. ot al

2009

Strutw 1, pures 1y iy 5

Phytosterols for PRDC
Fraile L], Crisci E, Weenberg J, et al

The Journal of the American Association of Swine Veterinarians

July and August 2014 - Volume 22, Number 4

SWINE HEALTH

PRODUCTION

Farm-level risk

e Journal of the American Association of Swine Veterinarians




AUTHOR GUIDELINES

Guidelines for authors submitting manuscripts

Prepare the manuscript in Word using Times
New Roman 12-point font, double-spaced
throughout. Submit manuscripts to the Pub-
lications Manager.

Please include

e An clectronic copy of your manu-
script, with pages and lines numbered
continuously;

o Files of all figures and tables;

o For all authors, names (first, middle
initial, last), affiliations, and academic
degrees beyond bachelor’s level; and

o For the corresponding author, complete
mailing address, telephone number,
fax number, and e-mail address (please
indicate whether you wish the e-mail

address published).

Unless given alternate instructions, we will
correspond with the first author, who will
also receive reader inquiries and requests for
reprints.

We will have your summary professionally
translated into French and Spanish.

Editorial office

Karen Richardson, Publications Manager,
Journal of Swine Health and Production; Tel:
519-856-2089; Fax: 519-763-3117; E-mail:
pub_mgradaasv.org.

Animal care

For experiments performed in research
facilities or on commercial farms, include a
statement at the beginning of the materials
and methods indicating that the studies were
reviewed and approved by the institutional
animal care and use committee (or equiva-
lent). For case reports and studies performed
under field conditions in which animals are
not manipulated beyond what would be
required for diagnostic purposes, it must be
clear that housing was adequate and that the
animals were humanely cared for.

Permissions

If you are using copyrighted material, you
must advise the editors of this when you
submit your manuscript. You are responsible
for securing permission to use copyrighted
art or text, including the payment of fees.

Copyright transfer

When a manuscript is submitted to the
Journal of Swine Health and Production, a
pre-review copyright agreement and finan-
cial disclosure statement must be signed

by all authors. It is the responsibility of

the corresponding author to secure these
signatures. This form is available from the
Publications Manager. Submit signed copies
to Karen Richardson. When your manu-
script is accepted for publication, you will be
required to transfer copyright to the Ameri-
can Association of Swine Veterinarians, with
the exceptions of United States government
employees whose work is in the public
domain, and portions of manuscripts used
by permission of another copyright holder.

Prior publication

We do not republish materials previously
published in refereed journals. Sections of
theses and extension publications that may
be of particular value to our readership

will be considered. Prior publication of an
abstract only (for example, in a proceedings
book) is generally acceptable.

Types of articles

The Journal of Swine Health and Produc-
tion publishes the following types of peer-
reviewed manuscripts:

o Original research

Brief communication

Case report

Case study

Literature review

Production tool

Peer-reviewed commentary
Peer-reviewed diagnostic notes

o Peer-reviewed practice tip

Reference format

Authors are responsible for the accuracy of
their references. References must be cited in
the text using consecutive superscript num-
bers and listed at the end of the text in numer-
ical order. Non-refereed references are marked
with an asterisk to the left of the reference
number. Only personal communications may
remain in the text in parentheses. Refer to
recent issues of the Journal of Swine Health
and Production for examples of formatting
for specific types of references.

Figures and tables

o Tables must be prepared using the table
function in Word.

o Place the figure legends and the set
of tables after the reference list in the
manuscript.

¢ Do not paste figures into the word-
processing document containing the
text of the manuscript. Submit them
separately, eg, submit figures created in
Excel as Excel files, and submit figures
created in other programs as .eps files
(ie, save as .eps files from within the
program that created the figures).

e Make reference in the text to all figures
and tables, citing them in consecutive
order.

o Provide us with numerical data for all
figures, including SD or SE for means.

o Supply brief but complete titles for
tables and legends for figures. Explain
in footnotes abbreviations used in
tables, using symbols to identify
footnotes.

o For P values reported in a table or fig-
ure, provide the name of the statistical
method used (eg, # test, ANOVA), not
the name of the software.

o Submit photographs as individual high-
resolution .jpeg images or in .tif files,
not pasted into the word-processing
document.

Measurements

The Journal of Swine Health and Production
adheres, with a few exceptions, to the style of
the American Medical Association. A con-
version chart is included at the end of the
Author Guidelines document on the Web site
at http://www.aasv.org/shap/guidelines.
pdf. Please see the Web version of Author
Guidelines for full details on journal require-

&

ments for submitted manuscripts.
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46th AASV Annual Meeting
February 28 - March 3, 2015
Orlando, Florida

Howard Dunne Memorial Lecture:
Dr Greg Stevenson

Alex Hogg Memorial Lecture:
Dr C. Scanlon Daniels

Buena Vista Palace Hotel & Spa
1900 E Buena Vista Drive
Lake Buena Vista, FL 32830

Tel: 866-397-6516

For more information:
hi'tip*5°//w Ww.aasv.org/annmtg




Banff Pork Seminar
January 20-22, 2015 (Tue-Thu)
Banff Centre, Banff, Alberta, Canada

For more information or registration:
Marliss Wolfe Lafreniere

Tel: 780-492-3651; Fax: 780-492-5771
E-mail: porkaualberta.ca

Web: http://www.banffpork.ca/

2015 Pig-Group Ski Seminar
February 4-6, 2015 (Wed-Fri)
Copper Mountain, Colorado

Copper Mountain Group Reservations: 866-837-2996
Refer to your group code: The Pig Group or 1923

For more information:

Lori Yeske

Pig Group

39109 375% Avenue, St Peter, MH 56082
Tel: 507-381-1647

E-mail: pyeske@swinevetcenter.com
Web: http://www.pigski.net

American Association of Swine Veterinarians

46™h Annual Meeting

February 28-March 3, 2015 (Sat-Tue)

Buena Vista Palace Hotel & Spa, Orlando, Florida
Reservations: 866-397-6516 or
https://www.aasv.org/annmtg/2@15/1odging.htm

For more information:

American Association of Swine Veterinarians
830 26 Street, Perry, IA 50220-2328

Tel: 515-465-5255; Fax: 515-465-3832
E-mail: aasv@aasv.org

Web: https://www.aasv.org/annmtg

World Pork Expo
June 3-5,2015 (Wed-Fri)
Iowa State Fairgrounds, Des Moines, Iowa

Hosted by the National Pork Producers Council

For more information:

Alicia Newman

National Pork Producers Council

10676 Justin Drive, Urbandale, IA 50322
Tel: 515-864-7989; Fax: 515-278-8014
E-mail: irlbecka@nppc.org

Web: http://www.worldpork.org

UPCOMING MEETINGS

7% International Symposium on Emerging and
Re-emerging Pig Diseases

June 21-24, 2015 (Sun-Wed)

Kyoto International Conference Center, Kyoto, Japan

For more information:

E-mail: iserpd2Bl5aics-inc.co.jp

Web: http://emerging2@15.com

VIII™h International Conference on Boar

Semen Preservation
August 9-12,2015 (Sun-Wed)
Hilton Garden Inn, Urbana-Champaign, Illinois

Hosted by the University of Illinois

For more information:
Web: http://boarsemen2B15.com/

24 International Pig Veterinary Society
Congress

June 6-10, 2016 (Mon-Fri)

Dublin, Ireland

For more information:
Web: http://www.ipvs2Blb.com

For additional information on upcoming meetings: https://www.aasv.org/meetings/
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AASV Industry Support Council
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is made possible by the generous support of
the following Industry Support Council members:

Boehringer Ingelheim Vetmedica, Inc

Elanco

Harrisvaccines, Inc
Merck Animal Health
MVP Laboratories, Inc
Newport Laboratories

Norbrook, Inc
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AASV Resources online at



