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Glass half full (Part

rior to 2018, foreign animal disease
P (FAD) prevention, preparedness,

and response discussions in case of an
emergency outbreak revolved around foot-
and-mouth disease (FMD), thinking the
United States was most at risk of contract-
ing this FAD compared to others. Now of
course, due to the recent rapid global spread
of African swine fever (ASF) in China,
Southeast Asia, and parts of Europe and
Affrica, our focus has changed. There are
more than 40 countries infected with ASE,
and the latest data collected on June 28 from
the World Organization for Animal Health
shows 14 countries and territories currently
suffering from new or ongoing outbreaks of

the disease.!

This increased risk puts our industry in sig-
nificant jeopardy of an ASF outbreak which
could cost billions of dollars annually.?
During a two-day ASF planning meeting in
May, the audience of state and federal of-
ficials, academicians, swine producers, and
veterinarians was asked, “How many of you

think the US swine industry will have an

1) — ASF Prevention

ASF outbreak within the next 5 years?” The
resulting show of hands indicated 40% think
the crisis would happen; it is not if; but
when. The remaining 60% had their “glass
half full”, believing it would never happen,

or at least not within the near future. Either
way, it’s just speculation. An FAD could hap-
pen tomorrow or never. But realize the US
government and swine industry leadership
are making tremendous efforts to prevent it

from happening.

First line of defense

US Customs and Border Protection
(CBP). The most likely path for ASF to
enter the United States would be via con-
taminated pork products through one of
the 328 US land, air, or sea ports of entry,
186 of which allow agricultural imports. In
a conversation with Kevin Harringer (April
2019), CBP’s executive director for the Ag-
riculture Programs and Trade Liaison office,
the AASV Executive Board learned:

e Onatypical day, these inspectors pro-
cess more than 1 million passengers and
98,000 truck, rail, and sea containers
carrying goods worth $7.2 billion.

o There were 6400 agriculture canine
generated seizures of pork products in
the first quarter of 2019. These seizures
occur in the passenger baggage and
pedestrian land border pathways.

o There were 882 cargo seizures of pork
products in the first quarter of 2019.
The vast majority of these occur in the
express consignment environment.

o Civil penalties are $300 for the first
offence, and up to $1000 for repeat vio-
lations of passengers failing to declare
items. These fines are considerably low
compared to other countries.?

o The USDA has funded the addition of
15 to 20 more beagle brigades per year
over the next 4 years to a total of 184
canine units.

o 'There is a workforce shortage of about
700 CBP agricultural inspectors.
Currently there are 2500. In July, a
bipartisan senate bill was introduced to
authorize 240 agriculture inspectors per
year until the shortage is filled.

PRESIDENT'S MESSAGE

e Inspection emphasis is on passengers
from FAD-positive countries.

“Therefore, strict biosecurity standard
operating procedures are the second line
of defense to prevent any FAD crisis.”

The CPB is doing an excellent job, however,
they need more agriculture inspectors, bea-
gles, and traveler awareness to continue to
mitigate FAD risk at our borders. All confis-
cated food products are incinerated, but not
tested for specific FADs using polymerase
chain reaction (PCR). Other at-risk coun-
tries, such as Australia, Japan, Taiwan, South
Korea, and Thailand, all have intercepted
many PCR-positive ASF pork products
coming from China at their ports of entry. It
is very possible ASF-positive pork products
have already crossed our borders as well.
African swine fever is a global phenomenon
and all these countries are helping to make
travelers aware of the dangers and to stop
bringing in food/meat/pork.

Plate waste feeding and Swine Health
Protection Act. Via the Swine Health
Protection Act, the US Department of Agri-
culture’s (USDA) Animal and Plant Health
Inspection Service (APHIS) has had con-
trols in place for decades on international
garbage, including waste from ships, airlines,
and international conveyances. Controls
require all international garbage to be dis-
posed of appropriately and under APHIS
supervision. For example, transported under
seal to approved incineration facilities. Epi-
demiological studies have shown that con-
taminated garbage from international air-
ports and ports is an important source of the
virus.* The ASF virus can persist for weeks,
or even months, in frozen or uncooked meat.
It is very stable in cured or smoked pork
products. Virus was found to be inactive in
Parma ham after 300 days® and in Iberian
loins after 112 days.®

Although garbage feeding may be a less
likely source of ASF entry into the United
States, it still is a significant risk. Remember,
a pig finishing unit licensed to feed airport

President’s message continued on page 251
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President’s message continued from page 249

waste containing FMD contaminated meat
was the index case for the 2001 FMD epi-
demic in the United Kingdom,” which cost
the public sector £3 billion (US $3.7 billion)
and the private sector more than £5 billion

(US $6.2 billion).3

Imported feed ingredient risk of FAD. Im-
portation of pigs or fresh pork products into
the United States from ASF-positive coun-
tries is regulated by APHIS. The agency does
not regulate importation of feed ingredients
from these countries, so the industry will
need to respond. We are aware of the models
showing the ASF virus ability to survive in
feed ingredients in trans-Pacific transit from
Beijing to Des Moines.? We are aware of the
environmental stability and the low infec-
tious dose of 10% in feed and 10° in water

to infect pigs.!? The United States imports
significant amounts of vitamins, amino ac-
ids, and soybean products from China. The
Swine Health Information Center (SHIC),
along with the University of Minnesota,
have sponsored workshops to increase our
understanding of the vitamin supply chain
and the soybean supply chain regarding the
ASF risk to US agriculture:

¢ Vitamins from China appear to have
low risk factors for ASF, except for vi-
tamins purchased from unconventional
brokers without necessary documenta-
tion, cross contamination of vitamin
premixes with other feed ingredients
(particularly porcine-derived ingredi-
ents), porcine derived gelatin used in
Vitamins A and D3, and ground corn
cobs used as carriers during the choline
chloride manufacturing process.1 1

o Soybean meal and organic soybean
meal continue to be a significant risk.
Importers need to be better informed
about ASF and associated actions to
prevent disease transmission. This
includes biosecurity and pre-screening
protocols for importers.!? The entire
industry has a lot to learn and a lot of
research to do to fill the knowledge gaps
in this ASF risk area.

Second line of defense

Farm and feed mill biosecurity. African
swine fever is anticipated to become en-
demic in China. The threat will not go away.
If ASF were ever to enter the United States
via contaminated pork products, restaurant
waste, or feed ingredients, it would still have

to make the giant leap onto at least one pig
farm. Therefore, strict biosecurity standard
operating procedures are the second line of
defense to prevent any FAD crisis. This is
where all pork producers, swine veterinar-
ians, and feed suppliers are ultimately re-
sponsible and critically important to prevent
a potential disaster. Educate your clients on
FAD:s. Enroll them in the Secure Pork Sup-
ply Plan; the biosecurity discussion itself is
worth the effort to implement this program.
Feed mill biosecurity needs to change from
an oxymoron to a reality. Adhering to rec-
ommended feed holding times to mitigate
virus transmission is an important biosecu-
rity step.13

Because of AASV, the National Pork Board,
the National Pork Producers Council, and
SHIC actively working together and the
tremendous support of APHIS, CPB, allied
industries, and coalition groups, we are all
doing our utmost to prevent ASF entry. This
gives me optimism, confidence, and keeps

my glass half full.
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ASF arrived and, yada yada, we responded

’m writing this column on the 30% anni-
Iversary of the Seinfeld television show.
While many of you are probably too
young to remember the show (a fair number
of you were not even born, I am shocked to

say), [ am pretty sure you have all probably
used at least one catch phrase from the show.
In one episode, the characters fall into the
habit of relaying intricate stories about their
lives by saying “yada yada” over the most
important aspects of the story. In one scene,
Elaine is describing to Jerry a recent date she
had been on saying, “We went out to din-
ner, I had the lobster bisque, we went back
to my place, yada yada yada, I never heard
from him again.” To which Jerry notes that
she “yada yadad over the best part” Elaine
responded, “No, I mentioned the bisque.”

I bring this up to highlight one of the
things I have noticed over the last year as
the swine industry has worked with state and
federal animal health officials to coordinate
emerging and foreign animal disease response
plans. A lot of effort has been focused on the
overarching plan to address the introduction
of a foreign animal disease into the US swine
herd and I think the conceptual plan is a
well-designed and reasoned approach. Unfor-
tunately, the real devil is, in fact, in the details
and it seems that we all-to-often tend to yada
yada or gloss over these details. For example,

EXECUTIVE DIRECTOR'S MESSAGE

the very thorny issue of exactly how to carry
out mass depopulation and disposal on a large
scale or, in some cases, even a small scale.

We all seem to agree that, at least in the case
of African swine fever (ASF) where disease
control options are limited, depopulation

is the most reasonable scenario to facilitate
disease control. The problem is, we don’t
know how to get it done or what to do

with the carcasses. This results in hours of
debate over how to balance the human well-
being, animal welfare, resource availability,
practicality, timeliness, and environmental
concerns associated with the unpleasant task
necessary to control disease spread. There are
numerous options to achieve depopulation
and disposal but none that check all the
boxes in every case. What this means is that
the methodology is going to vary depend-
ing on circumstances on individual farms
and states. For this reason, it is imperative
that veterinarians work with their clients

to facilitate planning for depopulation and
disposal that meets the needs of the animals,
the farmers, and the regulators. Producers
should have a plan for how they will conduct
depopulation and disposal of the animals on
their farm.

Depopulation and disposal are perhaps the
most obvious, but there are other, more
subtle, examples of “yada yada planning.”
How long will a stop movement last? How
many samples will we have to test to prove

a farm is negative? What information is
necessary in order to permit the movement
of animals or products? Can we regionalize
or compartmentalize to facilitate interstate
movement and international trade? If vaccine
is available, who gets vaccinated? How do

we manage livestock shows and exhibitions?
What do we do about feral swine? What
about indemnity — how much will I get paid
and based on what? And, the list goes on. The
answer to many of these questions is outbreak
dependent and the details will, hopefully,

fall into place as we understand more about
the outbreak. Unfortunately, all decisions are
likely subject to political whims.

"l encourage all our members to contact
your state animal health official

and find out where they will be
gathering to conduct the exercise

and plan to participate.”

The United States Department of Agricul-
ture, at the request of the AASV and the
swine industry, has held a series of ASF
exercises over the last year in preparation for
a fully functional national exercise to be held
in late September. At the time of this writ-
ing, 14 states (including all the key swine
states) have agreed to participate in the exer-
cise which will cover many of these key topic
areas over 4 days. It is my hope that this exer-
cise will force at least a focused discussion, if
not decisions, on these issues and realization
that challenges remain to be answered.

Hopefully, this exercise will raise awareness
among animal health officials, farmers, and
veterinarians about the challenges facing
the industry at all levels and stimulate the
search for solutions to the identified gaps
where possible. I encourage all our members
to contact your state animal health official
and find out where they will be gathering to
conduct the exercise and plan to participate.
To continue the Seinfeld analogy, let’s strive
to fill in the yada yada so we can all become
the masters of our domain.

Harry Snelson, DVM
Executive Director
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Cost of living

ave you noticed that everything
seems to cost more and more mon-
ey these days? A loaded question, I

know. The increased price of fuel, groceries,
utility bills, etc, the cost of living certainly
seems to be on the rise. To save a bit of
money, just this week I decided to cancel my
landline telephone. The only calls I receive
on my landline are from telemarketers trying
to sell me something, and my Mom. I really
only use my mobile phone, and I think I am
the last person that still has a landline. Not
anymore, | have trained my Mom to call my
mobile phone and my landline is officially
disconnected. Welcome to 2019, Terri!

But that is not really what I wanted to talk
about. Rather, I want to talk about another
rising cost of living, the cost of publishing in
academic journals. In the academic world the
number of published papers is a common
measure of productivity, which makes the
topic of publication fees an important one.
You have probably heard the phrase “publish
or perish.” The more papers published, the
more productive the academic is considered.
Publications are “academic currency” so to
speak. There is no single common model

EXECUTIVE EDITOR'S MESSAGE

for publication fees used by journals, and
they range from affordable, to special rates
for members only, to increased page costs
for color, all the way to Open Access fees.
Many Open Access journals promise a quick
(ie, 2 week) peer-review process followed
by immediate online publication upon ac-
ceptance. For journals to be able to do this
quick turn-around and rapid publication,
it comes with a price tag and this is passed
on to the authors. Many journals are about
making money.

I have discussed in previous messages the
decision-making process that occurs when
authors choose where to submit a paper.
! time to

publication,? and journal readership, or the

Issues like journal impact factor,

target audience, for the type of informa-
tion. Another important factor considered,
probably more than ever before, is the
publication cost. If a journal has the ideal
readership, a valued impact factor, and quick
turn-around time to publication but the
publication fees are high, the challenge then
becomes how often can an author afford to
publish in that journal. This probably also
depends on the funding source(s) for the
work the paper is presenting. Many differ-
ent funding agencies also have budgets from
which to work within. If publication fees are
very high, then that funding agency techni-
cally has less money to fund applications or
less money to go around.

W are very fortunate here at the Journal
of Swine Health and Production (JSHAP)
that we currently do not charge authors
a publication fee. We have sufficient
funding through our AASV Industry
Support Council members. The ability
to not charge a publication fee allows
JSHAP to remain competitive in attract-
ing manuscript submissions, and it also
allows us to do a thorough job with our
peer-review process. We are very aware
of turn-around times that are required
to peer-review manuscripts, but without
the high pressure associated with high
publication fees we also do not promise
short peer-review times and subsequent

“We have sufficient funding through our
AASV Industry Support Council members."

immediate online access upon acceptance.

I do not think all readers appreciate that
there is a cost associated with submitting a
manuscript to many journals and that publi-
cation costs are not immune to rising prices,
which greatly influence the cost of living for
academics.

Thank you to our journal supporters as well
as all the editorial board members, reviewers,
and staff that work hard to put each JSHAP
issue togethcr. We are very fortunate!

Terri O’Sullivan, DVM, PhD
Executive Editor
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Summary

Objective: To evaluate if the use of a commer-
cially available killed porcine epidemic diar-
rhea virus (PEDV) vaccine shortens the dura-
tion of PEDV shedding in replacement gilts.

Materials and methods: Four treatment
groups composed of 20 females were utilized
for this study. Gilts in the CONTROL
group had no previous exposure to PEDV,
the nonvaccinated (NV) group had been
previously exposed, and the PRE and POST
groups received two doses of a commercial,
killed PEDV vaccine either prior to or fol-
lowing a challenge with PEDV, respectively.

Individual fecal samples were collected
weekly and tested by real-time reverse tran-
scription-polymerase chain reaction (rRT-
PCR) for virus detection.

Results: Previous exposure to PEDV was
found to shorten the time that virus can

be detected in the feces compared to fecal
samples of naive animals (P < .001). Vacci-
nation, either prior to or following the chal-
lenge, was not found to shorten the duration
of PEDV shedding in feces.

Implications: These results showed that
vaccination of gilts, either prior to the chal-
lenge or afterwards, with a killed commerical

PEDV vaccine did not shorten the period
that virus was detectable in the feces by
rRT-PCR suggesting that viral shedding in
feces was not influenced by administration
of a killed commerecial vaccine. While previ-
ous infection with virulent PEDV did not
prevent re-infection, it did have a significant
effect on the amount of time virus was de-
tected following a subsequent exposure.

Keywords: swine, porcine epidemic diar-
rhea virus, vaccine, acclimatization, shedding

Received: December 4, 2018
Accepted: April 4,2019

Resumen - Eficacia de una vacuna comer-
cial contra el virus de la diarrea epidémica
porcina en la reduccién de la duracién de
excrecion viral en primerizas

Objetivo: Evaluar si el uso de una vacuna
inactivada del virus de la diarrea epidémica
porcina (PEDV, por sus siglas en inglés)
disponible comercialmente acorta la dura-
cién de la excrecién del PEDV en cerdas
primerizas.

Materiales y métodos: Se utilizaron cuatro
grupos de tratamiento formados por 20
hembras para este estudio. Las primerizas en
el grupo CONTROL no tenfan exposicion
previa al PEDV, el grupo no vacunado
(NV) habta sido expuesto previamente,

y los grupos PRE y POST recibieron dos
dosis de una vacuna inactivada comercial

del PEDV antes o después del reto con el
PEDYV, respectivamente. Las muestras fecales
individuales se recolectaron semanalmente

y se analizaron mediante reaccidn en cadena
de la polimerasa de transcripcion inversa en
tiempo real (rRT-PCR) para la deteccién de

virus.

Resultados: Se observé que la exposicion
previa al PEDV acorta el tiempo en que el
virus se puede detectar en las heces en com-
paracién con las muestras fecales de animales
no expuestos (P < .001). No se encontrd que
la vacunacidn, ya sea antes o después del de-
saffo, acorte la duracién de la eliminacién del
PEDYV en las heces.
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Implicaciones: Estos resultados mostraron
que la vacunacion de primerizas, ya sea antes
o después de la exposicién, con una vacuna
inactivada comercial del PEDV no acorta el
perfodo en que el virus se detecta en las heces
mediante la rRT-PCR, lo que sugiere que la
excrecién viral en las heces no fue influida
por la administracion de una vacuna inac-
tivada comercial. Mientras que la infeccién
previa con el PEDV virulento no previno la
reinfeccidn, si tuvo un efecto significativo en
el tiempo en que se detectd el virus después
de una exposicién posterior.

Résumé — Efficacité d’un vaccin com-
mercial contre le virus de la diarrhée
épidémique porcine a réduire la durée
d’excrétion virale chez des cochettes

Objectif: Evaluer si l'utilisation d'un vac-
cin tué commercialement disponible contre
le virus de la diarrhée épidémique porcine
(VDEP) raccourci la durée d’excrétion du
VDEDP chez des cochettes de remplacement.

Matériels et méthodes: Quatre groupes de
traitement composés de 20 femelles furent
utilisés pour cette étude. Les cochettes

du groupe TEMOIN n’avaient pas cu
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dexposition préalable au VDEDP, le groupe
non-vacciné (NV) avait préalablement

été exposé, et les groupes PRE et POST
requrent deux doses d’'un vaccin commercial
de VDEP tué soit avant ou a la suite d'une
infection déf1 avec le VDEP, respectivement.
Des échantillons fécaux individuels furent
obtenus A chaque semaine et testés pour
détecter le virus par réaction en temps réel
d’amplification en chaine avec la polymérase
reverse (rRT-PCR).

Résultats: On nota qu'une exposition préal-
able au VDEP raccourcissait le temps que

le virus pouvait étre détecté dans les feces
comparativement aux échantillons fécaux
des animaux naifs (P < .001). La vaccina-
tion, soit avant ou aprés I'infection défi, n'a
pas permis de réduire la durée d’excrétion du

VDEP dans les féces.

Implications: Ces résultats démontrent
que la vaccination des cochettes, soit avant
ou aprés une infection défi, avec un vaccin

tué commercial contre le VDEP n’a pas rac-
courci la période que le virus était détectable
dans les feces par rRT-PCR, ce qui suggeére
que l'excrétion virale dans les feéces n'¥était
pas influencée par I'administration d’'un vac-
cin tué commercial. Bien quune infection
préalable avec un VDEP virulent n’ait pas
empéché une réinfection, elle avait un ef-
fet significatif sur la durée pendant laquelle
le virus était détecté suite & une exposition
subséquente.

uring May 2013, porcine epidemic
D diarrhea virus (PEDV) was di-

agnosed in an acute outbreak of
diarrhea and vomiting affecting most sows
and nearly 100% of piglets on a commercial
breeding farm in the United States.! Nearly
100% of affected piglets died due to extreme
dehydration secondary to the disease dur-
ing the first 4 weeks of the outbreak. This
was the first time PEDV was detected in the
United States. Breeding farms have recov-
ered after intentional herd exposure to the
virus, allowing herd immunity? to develop,
in addition to the use of sanitation protocols
to control the virus.

For breeding herds previously infected

with PEDV, some producers have chosen

to acclimate their replacement gilts off-site
prior to introduction to the herd. If gilts are
introduced to a breeding herd too soon after
intentional PEDV exposure, there is a risk
that the animals will be actively shedding the
virus. Exposed gilts could serve as a vector
for PEDV and re-infect the resident sow
and piglet populations, leading to clinical
disease.

Commercially available PEDV vaccines ef-
fectively increase antibody levels developed
from natural exposure.’> However, killed
vaccines have not shown to produce protec-
tive immunity against clinical disease in
PEDV-naive animals.>® Acclimating replace-
ment gilts with PEDV and allowing them
the proper period to cease shedding has an-
ecdotally been reported as a successful strat-
egy for introducing replacement females into
previously infected herds. Bjustrom-Kraft
etal” examined the duration of shedding in
commercial wean-to-finish pigs and found
positive fecal swab and oral fluid samples
collected at the pen level at 69 days post
PEDV exposure. This information could

be extrapolated to suggest that gilts should
be isolated for a minimum of 10 weeks

before introduction to the herd, but direct
measurement of replacement gilts would

be preferable. Given that gilt acclimation

is ime dependent and has associated costs,
the opportunity for a commercially available
vaccine to reduce the duration of PEDV
shedding, thereby reducing the time needed
for acclimation, would be a valuable resource
to producers.

Our hypothesis was that gilts vaccinated
with a killed PEDV vaccine would shed
virus in feces for a shorter duration than
unvaccinated gilts. Therefore, the objective
of this study was to evaluate if the use of a
commercially available killed PEDV vac-
cine (Porcine Epidemic Diarrhea Vaccine,
Zoetis, Inc, Florham Park, New Jersey) influ-
ences the duration of PEDV shedding in
replacement gilts, which would subsequently
shorten the time that intentionally infected
replacement gilts must be isolated before
introduction into a breeding herd.

Materials and Methods

All procedures were approved by the Iowa
State University Animal Care and Use
Committee.

This study utilized 4 treatment groups
(Table 1), each composed of 20, commercial

crossbred, PEDV naive gilts. Sixty gilts were
conveniently selected from a commercial
producer located in central Iowa that had
no clinical or diagnostic history of PEDV
infection. The 60 gilts were evenly split

into 3 groups each composed of 20 females.
Twenty naive gilts, (CONTROL), were
moved to an isolated research facility while
the remaining 40 stayed at the farm of ori-
gin. At the research site, an ear tag (Integra
Hog, Allflex, Dallas, Texas) was placed

in the right ear of each gilt for individual
identification and 12 mL of blood was col-
lected via jugular venipuncture utilizing

a 16 gauge, 1.5-inch needle and syringe.
Serum samples were tested with a whole
virus enzyme-linked immunosorbent assay
(ELISA) developed at the Iowa State Uni-
versity Veterinary Diagnostic Laboratory
(VDL) to confirm PEDV naive status prior
to the challenge. Following a 4-day acclima-
tion period, each gilt was challenged orally
with PEDV. A tissue homogenate of PEDV
was obtained from a confirmed, clinical out-
break of PEDYV, which had been collected
on farm and frozen at -80° C. Ten milliliters
of the homogenate were mixed with 590 mL
of phosphate buffered saline and 30 mL
were administered oronasally to each gilt.
The final diluted inoculum was confirmed
to be PEDV positive by real-time, reverse
transcriptase-polymerase chain reaction

Table 1: Definition of study treatment groups

Group Definition
CONTROL No vaccine and no previous PEDV exposure
NV No vaccine with previous PEDV exposure
PRE No previous PEDV exposure
Vaccinated at 5 and 2 weeks prior to PEDV challenge
POST No previous PEDV exposure

Vaccinated at 1 and 3 weeks following PEDV challenge

PEDV = porcine epidemic diarrhea virus.
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(rRT-PCR) with a cycle threshold (Ct)
value of 19.6 and identified as the proto-
type strain of PEDV by virus isolation and
sequencing performed at the VDL. Follow-
ing the challenge, individual fecal samples
were collected from each gilt utilizing a
fecal loop (VETONE, Boise, Idaho) every
7 days and submitted to the VDL for PEDV
tRT-PCR testing. Individual fecal samples
were collected every 7 days until a gilt had
3 consecutive negative rRT-PCR results.
A cutoff Ct value > 36 was used to assign

negative PEDV rRT-PCR status. Pens were
observed daily for evidence of diarrhea and
a fecal score, adapted from Thomas et al®
(Table 2), was assigned to the pen.

Following the 9-week duration of testing
for the CONTROL group, 18 of the

20 CONTROL gilts subsequently became
the nonvaccinated (NV) group (Tables 1
and 3). Two gilts were removed from the
study for reasons unrelated to the study.
The 40 remaining conspcciﬁcs were moved
from the source farm to the same research

Table 2: Fecal consistency scoring definition*

Score Fecal consistency

1 Normal, no diarrhea

2 Mild diarrhea, soft (cowpie)

3 Moderate diarrhea, liquid with some solid content
4 Watery diarrhea, liquid with no solid content

* This scoring system was adapted from Thomas et al.8

site. Twenty of these gilts each received a
dose (2 mL administered intramuscularly in
the neck) of a commercial PEDV vaccine at
5 and 2 weeks before being moved to the
research site and were designated the PRE
group. The remaining 20 gilts served as

the POST group and each received a dose
(2 mL administered intramuscularly in the
neck) of a commercial PEDV vaccine at 1
and 3 weeks following the PEDV challenge.
Upon arrival to the research site, an ear tag
was placed in the right ear of each gilt for
individual identification and a blood sample
was collected via jugular venipuncture

for ELISA testing to confirm naive or
immunized status prior to the challenge.
Blood sampling and ELISA testing was
repeated for the 18 NV animals to confirm
PEDYV exposure following their previous
enrollment as the CONTROL group.
Following a 3-day acclimation period, all

58 of the gilts were individually challenged
with PEDV, using the same procedures and
homogenate described for the CONTROL
group. The final inoculum for the NV,

Table 3: Timeline of events by treatment group

Treatment group*

Day CONTROL NV PRE POST
9-week-old gilts arrive
< 2.
at facility
0 Challenge
7,14, 21 . i
- Individual fecal sampling T a——
28, 35,42
———— Individual fecal sampling )
44 2"d vaccine dose
49,56 Individual fecal sampling
0 ezl el cemisling 19-week—old.gilts arrive 19-week-old.gilts arrive
at facility at facility
o . CONTROL transition to
63 Individual fecal sampling NV, Challenge Challenge Challenge
1% vaccine dose

70

Individual fecal sampling | Individual fecal sampling | Individual fecal sampling
77 Individual fecal sampling | Individual fecal sampling | Individual fecal sampling

2"d vaccine dose

84

Individual fecal sampling | Individual fecal sampling | Individual fecal sampling
91,98, 105,
112,119, Individual fecal sampling | Individual fecal sampling | Individual fecal sampling
126,133

* Treatment groups are described in Table 1.
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Table 4: Mean fecal rRT-PCR Ct by week post-PEDV challenge

Treatment Week

group* 1 2 3 4 5 6 7 8 9 10
Control 25.65 25.36 27.85 28.80 28.37 25.75 : t 33.00 q

NV 29.32 3430 33.90 t t t + 4 5 2

Post 19.82 28.71 30.59 t 28.40 28.10 i t i +

Pre 2030 27.45 27.99 28.50 29.75 3000 2660 t t t

*  Treatment groups are described in Table 1.

T Indicates animals tested but all Ct values > 36.

#  Indicates that no animals were tested due to all animals in the group having 3 consecutive negative tests.

€ Indicates that no animals were tested due to animals moving into the NV group.

rRT-PCR = real-time reverse transcription-polymerase chain reaction; Ct = cycle threshold, PEDV = porcine epidemic diarrhea virus.

Figure 1: Mean S:P ratio by treatment group immediately prior to PEDV challenge.
The bold horizontal line indicates the cutoff S:P value > 0.8 for determining posi-
tive serological status by whole virus ELISA. Treatment groups are described in

Table 1. S:P = sample to positive; PEDV =

enzyme-linked immunosorbent assay.

porcine epidemic diarrhea virus; ELISA =

3.5

3

—_ N
U N O

Mean S:P ratio

=
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NV

Control

Post Pre

PRE, and POST groups was confirmed to
be PEDV positive using rRT-PCR with a
Ct value of 21.1. Following the challenge,
individual fecal samples were collected from
cach gilt every 7 days by utilizing a fecal
loop and submitted to the VDL for rRT-
PCR to assess PEDV shedding. Individual
fecal samples were collected until a gilt had
3 consecutive negative rRT-PCR results.

A cutoff Ct value 2 36 was used to assign
negative PEDV rRT-PCR status. Pens were
observed daily for diarrhea and assigned a
fecal score.

Mean Ct values were calculated weekly fol-
lowing the challenge for each treatment group
(Table 4). Data analysis for this study was
completed using SAS software, Version 9.3
(SAS Institute Inc, Cary, North Carolina).

A survival analysis and Cox proportional haz-
ard regression model determined if there were
significant differences in the time to negative
status, defined in this study as 3 consecutive
negative tests, among the treatment groups

(CONTROL, NV, PRE, and POST).

Results

A sample to positive ratio (S:P) value > 0.8
was utilized to determine positive serologi-
cal status by ELISA. Mean S:P ratios were
calculated for each treatment group and are
shown in Figure 1. Fecal consistency across
all treatment groups was scored as 2 or 3 for
7 days following the challenge, after which
the fecal consistency then returned to base-
line. Mean fecal rRT-PCR Ct by week is
shown in Table 4 and individual animal fecal

rRT-PCR results are presented in Figure 2.
Virus was not detected in the feces of a ma-
jority of the gilts in the CONTROL group
by week 6 post challenge. Nor was PEDV
detected in any of the 20 gilts on weeks 7
and 8 as indicated by Ct values = 36. The
percent of animals that tested positive for
PEDV by rRT-PCR by week is presented

in Figure 3. One gilt that had 2 previous
negative fecal PEDV rRT-PCR tests had a
positive result on fecal rRT-PCR on week 9
(Figure 2A). AIINYV giles were found to be
no longer shedding PEDV in their feces by
week 4 post challenge (Figure 2B). Both the
POST group (Figure 2C) and PRE group
(Figure 2D) were found to be shedding
PEDV through week 6. Virus was no longer
detected via fecal rRT-PCRs for the POST
group beginning on week 7 and the PRE
group on week 8.

Hazard ratios (Table 5) were calculated for
the NV, PRE, and POST groups compared
to the CONTROL group by performing
Cox proportional hazards regression mod-
eling. A statistically significant difference

(P < .001) between the CONTROL and
NV groups was found with a hazard ratio of
4.022. Figure 4 shows a Kaplan-Meier plot
for the time-to-negative PEDV status for
each of the 4 treatment groups.

Discussion

Serological analysis showed an antibody
response in both the NV and PRE treatment
groups prior to the challenge while the
CONTROL and POST groups did not
show an antibody response. The CONTROL
group had a negative antibody response
because the gilts were naive to PEDV.
Similarly, the POST group was naive and had
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Figure 3: Positive fecal rRT-PCRs by treatment group by week. Treatment groups are described in Table 1. rRT-PCR = real-time
reverse transcription-polymerase chain reaction.

B Control BNV BPost HPre
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not been vaccinated prior to the challenge
and, therefore, did not show an antibody
response. The NV group was positive, as
expected, because they had previously

been challenged with wildtype virus as

the CONTROL group. The PRE group
was positive because they had received the
PEDYV vaccine at 5 and 2 weeks before the
challenge. Although numerical differences
in the S:P ratio were noted between the
treatment groups, there was no observable
difference in clinical signs following the
challenge. A limitation of this study was
that neutralizing antibody levels were not
measured for the treatment groups. Further
research should be conducted to determine
vaccination influence on the development
of neutralizing antibodies for PEDV. In
this study, vaccination before or after the
challenge with a commercially available
killed PEDV vaccine was not observed

to affect the amount of time that PEDV
was shed in the feces of challenged gilts.
Prior research has shown that parenteral
administration of a killed PEDV vaccine
to previously unexposed sows elicited an
immune response but did not develop a
neutralizing antibody response in milk and
only weakly in colostrum.” Another study

found that sows vaccinated with 2 doses of
a killed vaccine, compared to 2 doses of a
live vaccine or live vaccine followed by killed
vaccine, showed the highest neutralizing
antibody response in colostrum, 1:1600,
compared to sera, 1:800.19While this study
did not evaluate the amount of virus shed
in the feces, a previous study found that
vaccinated animals shed less virus and the
duration of viral shedding was shortened.!!
The animals in the study were younger,
being vaccinated at 3 and 5 weeks of age
compared to 13 and 16 weeks of age (PRE)
and 19 and 21 wecks of age (POST) in the
present study, and were challenged with a
homologous PEDV genotype 2b isolate to
a commercial vaccine. Samples were also
collected daily for 13 days post challenge,
whereas in this study samples were collected
weekly for 9 weeks post challenge.

This study also demonstrated that previ-

ous infection with PEDV does shorten the
amount of time virus is detected in the feces
following a second exposure. Gilts that were
previously exposed were 4.022 times as likely
to become negative compared to naive and
vaccinated individuals. However, previ-

ous PEDV infection does not completely
prevent shedding of virus in feces. This is

likely due to the protection induced by the
primary exposure with a homologous strain
of PEDYV, and similar results have been
demonstrated previously.>!3 Gerber et
al'? described seeing no clinical signs or le-
sions following homologous challenge with
PEDYV and that shedding was observed in
less than 10% of the challenged pigs. In the
current study, we did observe mild clinical
signs in the N'V group that had been previ-
ously challenged as the CONTROL group,
and observed 7 of 18 gilts (38.9%) to shed
PEDYV following homologous challenge.

This study observed that PEDV can be
detected in the feces via rRT-PCR for up

to 9 weeks post inoculation when exposed
oronasally with the US prototype PEDV
strain. Due to time constraints of the study,
gilt 10 in the control group was not followed
out for 3 consecutive negative rRT-PCR
tests prior to re-challenging the group with
PEDV. These findings are in congruence
with results published by Bjustrom-Kraft

et al” where individual rectal swabs were
positive by rRT-PCR for 10 weeks post
exposure. This study demonstrates that
PEDV may be detected intermittently from
individual pigs. Intermittent detection may
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Table 5: Cox proportional hazards regression model analysis

Treatment group* 95% Confidence
comparison Pvalue  Hazard ratio Limits
Control NV <.001 4.022 1.995,8.11
Control Post .95 0.979 0.513, 1.869
Control Pre .64 0.858 0.452, 1.627
* Treatment groups are described in Table 1.
indicate intermittent shedding which has Disclaimer

been reported in previous studies.!*15 A

limitation of this study is that we did not
determine if shedding was truly intermittent
or if the amount of virus present was below

the detection threshold of rRT-PCR.

These results show that vaccination of gilts,
either prior to challenge or afterwards, with
a killed commerical PEDV vaccine does not
shorten the period of time that virus is de-
tectable in the feces by rRT-PCR suggesting
that viral shedding in feces is not influenced
by administration of a killed commercial
vaccine. This information does not contra-
dict the vaccine’s label for protection against
diarrheal disease in neonatal pigs caused

by PEDV. Previous infection with virulent
PEDYV did have a significant effect on the
amount of time virus was detected following
a subsequent exposure.

Implications

o Vaccinating gilts prior or post challenge
with a killed, commercial PEDV vac-
cine did not shorten the time that virus
was detectable in feces by rRT-PCR.

e Prior PEDV infection significantly
decreased the time virus was detected in
feces following a subsequent exposure.

e Prior infection with PEDV did not pre-
vent shedding in all animals following a
homolgous challenge.
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Figure 4: Kaplan-Meier plot showing time-to-negative PEDV status for the four treatment groups. Time is displayed on the
x-axis in weeks. The y-axis shows the probability that individuals within a treatment group will have a positive status by fecal
rRT-PCR by the following week. Treatment groups are described in Table 1. PEDV = porcine epidemic diarrhea virus;
rRT-PCR = real-time reverse transcription-polymerase chain reaction.
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Summary

Objectives: Describe and compare the
proportion of studies reporting the method
used to assign study units to treatment
groups, reporting a random allocation ap-
proach, reporting 18 REFLECT items, and
the proportion of studies having a low risk-
of-bias assessment in swine vaccination trial
studies published after the REFLECT state-

ment, compared to studies published before.

Materials and Methods: The study popula-
tion was 61 studies that evaluated vaccines
targeted at pathogens affecting swine health
or pork safety. Two reviewers assessed the
reporting of 18 of 22 REFLECT items and
S risk-of-bias domains.

Results: Authors reported the method used
to allocate experimental units in 33 of 42
(79%) and 14 of 19 (74%) studies published
prior to and following REFLECT, respec-
tively. There has been a substantial shift

in the reporting of allocation approaches.
Before 2011, only 2 of 25 (8%) studies that
reported using random allocation provided
supporting evidence. This increased in stud-
ies published between 2011-2017 (4 of 6;
66%). Before 2011, 8 of 33 (24%) studies
reported using systematic allocation, which
increased to 43% (6 of 14 studies) between
2011-2017. There has also been an increase
in the prevalence of reporting for 14 of the
18 REFLECT items. There was an increase

in the number of studies reporting evidence
to support true randomization to group and
data that suggests few baseline imbalances.

Implications: Data from this study suggests
swine vaccination trial reporting improved,
which may be due to researchers having
more access to better quality information.

Keywords: swine, REFLECT, vaccine, risk-
of-bias, randomization.
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Resumen - Evidencia de un mejor reporte
de los estudios de vacunacién porcina en
el periodo posterior de publicacién a la
declaracién REFLECT

Objetivos: Describir y comparar la propor-
cion de estudios que describen el método
utilizado para asignar unidades de estudio

a grupos de tratamiento, que reportan un
enfoque de asignacién aleatoria, reportando
18 items REFLECT vy la proporcién de estu-
dios que tienen una evaluacién de bajo riesgo
de parcialidad en estudios de vacunacion
porcina publicados después de la declaracion
REFLECT, comparados con estudios publi-

cados anteriormente.

Materiales y métodos: La poblacién del
estudio fue de 61 estudios que evaluaron va-
cunas contra patégenos que afectan la salud
de los cerdos o la seguridad de la carne. Dos
revisores evaluaron el informe de 18 de los
22 elementos REFLECT y 5 4reas de riesgo
de parcialidad.

Resultados: Los autores reportaron el
método utilizado para asignar unidades ex-
perimentales en 33 de 42 (79%) y 14 de 19
(74%) estudios publicados antes y después
de REFLECT, respectivamente. Ha habido
un cambio importante en el reporte de los
enfoques de asignacién. Antes de 2011, solo
2 de 25 (8%) estudios que informaron el uso
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de una asignacién aleatoria proporcionaron
evidencia de apoyo. Esto aumenté en los
estudios publicados entre 2011-2017 (4 de
6; 66%). Antes de 2011, 8 de 33 (24%) estu-
dios informaron el uso sistemético, que au-
mentd a 43% (6 de 14 estudios) entre 2011-
2017. También ha habido un aumento en la
prevalencia de reporte de 14 de los 18 items
REFLECT. Hubo un aumento en el nimero
de estudios que informaron evidencia para
respaldar la asignacion al azar real al grupo y
los datos que sugieren pocos desequilibrios

de base.

Implicaciones: Los datos de este estudio
sugieren que los reportes de los estudios de
vacunacioén porcina mejoraron, lo que puede
deberse a que los investigadores tienen mas
acceso a informacién de mejor calidad.

Résumé — Evidence d’amélioration de la
publication des essais de vaccination des
porcs durant la période suivant la publica-
tion de 'énoncé REFLECT

Objectifs: Décrire et comparer la pro-
portion d’¢tudes rapportant : la méthode
utilisée pour attribuer les unités a I'étude
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aux groupes de traitement, une approche
d’attribution aléatoire, 18 items REFLECT,
et la proportion détudes ayant un risque
faible de biais d’évaluation dans les essais de
vaccination de pores publiés apres Iénoncé
REFLECT, comparativement aux études
publiées avant.

Matériels et méthodes: La population
¢tudiée consistait en 61 études qui ont évalué
des vaccins ciblant des agents pathogenes af-
fectant la santé porcine ou la salubrité de la
viande porcine. Deux réviseurs ont évalué la
publication de 18 des 22 items REFLECT et
cinq domaines de risque de biais.

Résultats: Les auteurs rapportaient la
méthode pour distribuer les unités expéri-
mentales dans 33 des 42 (79%) et 14 des

19 (74%) écudes publiées préalablement et
aprés REFLECT, respectivement. Il y eu

un changement notoire dans la publication
des approches d’attribution. Avant 2011,
seulement 2 des 25 (8%) des études qui rap-
portaient utiliser une attribution aléatoire
fournissaient des preuves a cet effet. Ceci
augmenta dans les études publi¢es entre
2011-2017 (4 de 6; 66%). Avant 2011, 8 des
33 (24%) études rapportaient utiliser une at-
tribution aléatoire, proportion qui augmenta
143% (6 de 14 études) entre 2011-2017.

Il'y eu également une augmentation de la
prévalence 4 rapporter pour 14 des 18 items
REFLECT. Il y avait une augmentation dans
le nombre d¢tudes qui rapportaient des
preuves pour supporter une réelle randomi-
sation pour regrouper et des données qui
suggerent peu de débalancements au départ.

Implications: Les données de la présente
¢tude suggere que les rapports dessais de vac-
cination chez le porc se sont améliorés, ce qui
pourrait étre dii au fait que les chercheurs ont
acces & des information de meilleure qualité.

nfectious diseases of swine and infec-

tious causes of foodborne illness impact

the sustainability of the food supply.
Discases such as African swine fever, porcine
reproductive and respiratory syndrome,
and swine influenza can lead to reduced
pork supply,1 while outbreaks of foodborne
pathogens associated with pork, such as Sa/-
monella, lead to reduced demand and risk of
public health-related problems.z'4 Therefore,
it is critical that swine veterinarians have
access to comprehensive reports of vaccine
efficacy, allowing them to make science-
driven decisions on the best immunization
process to control or eradicate diseases in
the herd. Unfortunately, scientific reporting

of intervention studies in swine production
often lacks critical information that enables
assessment of biases, and there is an apparent
need to improve reporting.5

In 2010, the Reporting Guidelines for Ran-
domized Controlled Trials for Livestock and
Food Safety (REFLECT) statement and the
companion Explanation and Elaboration
document were published.®!! The RE-
FLECT statement has a 22-item checklist
developed by an international group to help
investigators improve the reporting of live-
stock trials that have a production, health, or
food-safety outcome. The long-term goal of
reporting checklists such as the REFLECT
statement and similar reporting guidelines,
such as the CONSORT statement,'? the
ARRIVE statement for biomedical experi-
ments, 317 and STROBE-Vet, 1322 is to
reduce research wastage and maximize re-
search utility for decision-making through
improved reporting. Therefore, it is criti-

cal to periodically evaluate reporting and
determine if progress toward improved
reporting is occurring. In 2018, a study was
performed to assess the reporting character-
istics of bovine respiratory disease clinical
trials published before and following the
publication of the REFLECT statement.
The authors reported positive trends toward
improved reporting after 2010.23 However,
to our knowledge, there are no studies in
swine production assessing if reporting has
improved in recent years coinciding with
efforts such as the REFLECT statement
and Meridian Network (https://merid-
ian.cvm.iastate.edu), a website that acts
as a clearinghouse for reporting guidelines
related to animals used in research.

Reporting guidelines are designed to im-
prove reporting with an underlying hope
that once reporting is improved, end-users
will be able to identify well-executed stud-
ies and clearly extract the results. It is also
hoped that in reality the vast majority of
studies are well executed, and that compre-
hensive reporting will enable this fact to be
more obvious. Currently, it is often not pos-
sible to differentiate well-executed studies
from poorly executed studies. If reporting

is noncomprehensive then it is difficult, if
not impossible, to differentiate between
well-executed studies with a low risk-of-bias
from poorly executed studies with a high
risk-of-bias. For example, if 2 studies exist
and one randomized properly and the other
did not and neither reported randomization,
then these differential risks-of-bias cannot

be determined. However, not all aspects of
reporting relate to risk-of-bias; some items
are included to help end-users understand
the generalizability of the results while
other aspects are designed to help end-users
properly comprehend the efficacy of the
interventions. The lack of detail in reporting
means that many studies with interventions
of interest cannot be properly assessed by
veterinarians, thus reducing the impact and
utility of these studies. These aspects are still
relevant as they ensure maximized utility

of resources, including animals, involved in
animal studies.

The objective of this study was to assess
whether reporting and risk-of-bias standards
have changed for swine vaccination trials in
the publication period from 2011 to 2017
(post-REFLECT) compared to the publica-
tion period before 2011 (pre-REFLECT).
Aim 1 described the proportion of studies
reporting the allocation of study units to
treatment group in studies published after
the REFLECT statement compared to stud-
ies published before. Our hypothesis was
that the proportion of articles reporting the
allocation methods would have increased

in recent years, as awareness of the impact
of poor reporting has increased. Aim 2 de-
scribed the proportion of studies reporting
arandom allocation approach in studies
published after the REFLECT statement
compared to studies published before. Our
hypothesis was that the proportion of arti-
cles reporting a random allocation approach
have increased in the last years; however,
prior evidence suggests that there is some
misunderstanding in the veterinary sciences
of the difference between truly random and
pseudo-random allocation approaches.??
Aim 3 sought to describe the reporting
prevalence of 18 REFLECT items in studies
published after the REFLECT statement
compared to studies published before. Our
hypothesis was that the proportion of ar-
ticles reporting the REFLECT items have
increased over the years. Aim 4 sought to de-
scribe the proportion of studies having a low
risk-of-bias assessment in studies published
after the REFLECT statement compared

to studies published before. Our hypothesis
was that the proportion of articles having a
low risk-of-bias assessment have increased
over the years.
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Materials and methods

Study protocol

A study protocol was developed and regis-
tered with the Open Science Framework.24
For all aspects of the project (title and
abstract screening, full-text screening, and
risk-of-bias assessment), 2 reviewers inde-
pendently completed forms in DistillerSR
(Evidence Partners, Ottawa, Canada). Con-
flicts between reviewers were resolved by
discussion or, when consensus could not be
reached, by consulting a third reviewer. The
authorship on the title page of each article
was redacted before evaluation; however,
because of the small community of research-
ers in this subject area, it was not possible to
ensure that blinding occurred. Additionally,
the reviewers could not be blinded to pub-
lication dates because the date on which the
study was conducted was usually reported
in the Methods section and was part of the
comprehensive reporting assessment (Items
3 and 14). The screening form, the reporting
assessment form, and the risk-of-bias form
were pretested on 20, 2, and 4 studies respec-
tively. All forms are provided in the online
supplementary materials (https://doi.
org/1B.2538@/iastate.794b732.v1).

Study population

For this cross-sectional observational survey,
the population of interest was controlled tri-
als where at least one study group received a
vaccine targeting pathogens associated with
swine health or food safety in pork. Further,
the study had to be published in 1 of the 5
journals that published the REFLECT state-
ment: Preventive Veterinary Medicine, Jour-
nal of Food Protection, Journal of Veterinary
Internal Medicine, Journal of Swine Health

and Production, and Zoonoses and Public
Health. These journals were selected because
they recommend authors to use the RE-
FLECT statement. The outcome reported
by the investigators did not impact eligibil-
ity. Controlled trials were defined as having
a concurrent/parallel comparison arm with
cither artificial challenge or natural infec-
tion. The publication periods were defined
as pre-REFLECT, which included 2010
and carlier, and post-REFLECT, which was
2011 and later. As REFLECT was published
in 2010, we considered studies published in
2010 as being written before REFLECT.

Scrccning assessment

The literature search was conducted in Web
of Science (Clarivate Analytics, United
States) using the Centre for Agriculture and
Bioscience International database using the
search strategy presented in Table 1. Two
levels of screening were used to identify eli-
gible manuscripts: title and abstract followed

by the full text.

Comprehensive reporting
assessment

The reporting assessment form was based on
a form developed for a bovine respiratory
disease study,?‘3 which was in turn based on
the REFLECT Statement®!! and was modi-
fied for use in swine. We assessed reporting
18 of the 22 REFLECT items (items 1 and
3-19). Items 2, 20, 21, and 22 were consid-
ered too subjective for a consistent and valid
assessment. Signaling questions and notes
that guided the consistent assessment of the
items are included with the forms in the on-
line supplementary materials (https://doi.
org/1@.25380@/iastate.?94L732.v1).

Risk-of-bias assessment

We used the Cochrane risk-of-bias 2.0 algo-
rithm?3 to assess the risk-of-bias that arose
from deviations from intended interven-
tions, from missing outcome data, from mea-
surement of the outcome, and from selection
of the reported results. However, for assess-
ing the risk-of-bias due to randomization
process, we modified the algorithm so that

it followed the schema in Figure 1. The risk-
of-bias algorithm we used did not consider
failure to report allocation concealment to
be critical to assessing bias in swine vaccine
trials, as is suggested by the Cochrane risk-
of-bias algorithm. We would propose that
the Cochrane risk-of-bias algorithm authors
consider the allocation concealment impor-
tant in human health because the knowledge
of potential intervention might cause some
recruiters to modify the allocation schedule.
For example, Kahan et al,26 described the
following:

If a recruiter believes the next allocation
will be the intervention, they may wait
to enroll a very sick patient, as they do
not want to ‘waste’ an intervention
allocation on a relatively healthy patient
who is less likely to need it.

However, in swine vaccine studies, which
are the topic of this study, we considered
the probability that the recruiter had either
differential personal attachment to the pig
or a priori knowledge of the pig potential
production value to be low.

Therefore, we included the scenario where
studies could fail to report allocation con-
cealment and random method of allocation
and this would result in a different pathway,
with lower risk-of-bias, than the Cochrane
Risk of Bias (ROB) 2.0 algorithm. We also

Table 1: Literature search for vaccination trials in swine from 1982-2017 conducted in Web of Science using the CABI

database*

Search No. Search string No. of hits

1 Topic = (swine OR pig* OR piglet* OR gilt* OR boar* OR sow* OR weaner* OR hog* OR 645,575
porcine OR pork* OR Sus scrofa OR Sus domesticus)

2 Topic = (Vaccin®* OR immuniz*) 149,140
Journals = (Preventive Veterinary Medicine OR Journal of Food Protection OR Journal of 17,169

3 Veterinary Internal Medicine OR Swine Health and Production OR Journal of Swine Health and
Production OR Zoonoses and Public Health)

4 #1 AND #2 AND #3 239

* Search was conducted September 28, 2017.

CABI = Centre for Agriculture and Bioscience International.
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Figure 1: Risk-of-bias algorithm arising from the allocation process used for 61 extracted swine vaccine studies published pre-
or post-REFLECT publication. Y = yes; PY = probably yes; N = no; PN = probably no; NI = no information.
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Were there baseline
imbalances that suggest
a problem with
randomization?
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Were there baseline
imbalances that suggest
a problem with
randomization?
Y/PY/NI

Some concerns

considered that providing no information
about baseline differences to be more similar
in risk to having evidence of baseline imbal-
ances.

Our risk-of-bias assessment algorithm for
individual and cluster-randomized trials
(which are the trials that conduct the ran-
domization at the group level, instead of at
the individual animal level) are the same.

Statistical analysis

W estimated the prevalence ratios for the
post-REFLECT publication period (nu-
merator) compared to the pre-REFLECT
publication period (denominator) for:

e reporting of any allocation method
(Aim 1),

e reporting of a valid random alloca-
tion, given an allocation approach was
reported (Aim 2),

o reporting 18 of the REFLECT items
(Aim 3), and

o alow risk-of-bias assessment for the five
bias domains (low versus high/some
concerns; Aim 4).

We did not conduct any null hypothesis test-
ing as they have limited value in an observa-
tional study of unknown pre-planned power.
Additionally, since we sampled all available

papers that met our eligibility criteria, we
considered the population to be a census.
Therefore, we did not calculate any measures
of precision (confidence intervals), because
we have no uncertainty about the point
estimates reported. When we could not
calculate the prevalence ratio due to zeros,
we reported the results of a Fisher test for
binomial proportions. All statistical analyses
were done using R 3.4.1 program.

Results

Screening for eligibility and charac-
teristics of included studies

The search retrieved 239 records. One hun-
dred seventy-two records were excluded
based on the title or abstract. Six papers
were excluded based on the full-text as-
sessment. For the 61 manuscripts assessed,
42 studies?” %8 were published before the
REFLECT statement (date range: 1982-
2010), while 19 studies®-87 were published
between 2011 and 2017. Forty-seven tri-

als were published in the Journal of Swine
Health and Production (formerly published
as Swine Health and Production), 11 in Pre-
ventive Veterinary Medicine, 2 in Zoonoses
and Public Health, and 1 in Journal of Food
Protection. Only the Journal of Swine Health

and Production and Preventive Veterinary
Medicine had articles published from 2011
to 2017, with 14 and 5 papers, respectively.
Fifty-six studies had individual allocation
to an intervention group and 5 studies were
cluster-randomized trials.

Aim 1: Reporting of an allocation
method

Investigators reported in the title, abstract,
or methods section the method used to allo-
cate the experimental units to the interven-
tions in 33 of 42 (79%) and 14 of 19 (74%)
studies in the pre-REFLECT and post-
REFLECT publication periods, respectively
(Figure 2). The prevalence ratio was 0.94.

Aim 2: Approach to allocation
reported

This outcome was limited to studies that
reported an allocation approach in Aim 1.
For 25 of 33 (76%) studies published before
2011 and 6 of 14 (43%) studies published
between 2011-2017, the approach to al-
location was reported as random. Before
2011, 23 of 25 (92%) studies that reported a
random allocation approach did not provide
any evidence of the randomization process,
for example, the method used to generate
the random allocation sequence, the method
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used to implement the random allocation
sequence, or who conducted the randomiza-
tion process. Yet, in the period from 2011-
2017, this number had decreased to 2 of 6
(33%) studies (Figure 2). Before 2011, only
2 of 25 (8%) studies that reported a random
allocation approach provided evidence of the
randomization process, and this increased

in studies published between 2011 and
2017 to 4 of 6 (67%). Of the studies that
did report information about allocation, 8
of the 33 studies (24%) published before
2011 and 6 of 14 (43%) studies published
between 2011 and 2017 reported using a
systematic allocation method. In systematic

random allocation approaches, the research-
er picks the first individual at random and
keeps selecting the other subjects by alterna-
tion. Two studies published post-REFLECT
reported another allocation method (non-
random and arbitrary selection).

Figure 2: Distribution of allocation approaches reported in 61 swine vaccine studies published pre- or post-REFLECT publication.
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Table 2: Reporting characteristics of 18 REFLECT statement items from 61 extracted swine vaccine studies published pre- or
post-REFLECT publication

Published studies reporting, No. (%)

Pre-REFLECT Post-REFLECT Prevalence
REFLECT reporting items studies studies ratio

[tem 1: In the Title or Abstract, did the investigators report that the 11/42 (26) 6/19 (32) 1.2
study units were randomly allocated to the interventions? (eg, “random
allocation’, “randomized”, or “randomly assigned”)

[tem 3: In the Methods, did the investigators report eligibility criteria 2/42 (5) 4/19 (21) 44
for owner/managers and study units at each level of the organizational

structure, and did they describe the settings and locations where the

data were collected?

[tem 4: In the Methods, did the investigators give precise details of 28/42 (67) 15/19 (79) 1.2
the interventions intended for each group, the level at which the

intervention was allocated, and how and when interventions were

administered?

[tem 5: Did the investigators report the specific objectives and 6/42 (14) 2/19(11) 0.7
hypotheses of the study?
Item 6: Did the investigators give clearly defined primary outcome 6/42 (14) 8/19 (42) 2.9

measures and the levels at which they were measured, and, when
applicable, any methods used to enhance the quality of the
measurements?

Item 7: Did the investigators report how the sample size was 7142 (17) 7119 (37) 2.2
determined and, when applicable, explain any interim analyses and

stopping rules?

[tem 8: If the authors described an approach to allocation anywhere 2/25 (08) 4/6 (67) 8.3
in the manuscript then did the investigators report the method used

to generate the random allocation sequence at the relevant level of

the organizational structure, including details of any restrictions (eg,

blocking, stratification)?

[tem 9: Did the investigators report the method used to implement the 0/25 (0) 0/6 (0) *
random allocation sequence at the relevant level of the organizational

structure, (eg, numbered containers), clarifying whether the sequence

was concealed until interventions were assigned?

[tem 10: Did the investigators report who generated the allocation 0/25 (0) 0/6 (0) *
sequence, who enrolled study units, and who assigned study units to
their groups at the relevant level of the organizational structure?

[tem 11: Did the investigators report whether those administering 15/42 (36) 12/19 (63) 1.8
the interventions, caregivers, and those assessing the outcomes were
blinded to group assignment?

[tem 12: Were statistical methods used to compare groups for all 34/42 (81) 17119 (89) 1.1
outcome(s)? Did the investigators clearly state the level of statistical

analysis and methods used to account for the organizational structure

(where applicable)? Were the methods for additional analyses, such as

subgroup analyses and adjusted analyses reported?

[tem 13: In the Results, did the investigators report the flow of study 29/42 (69) 15/19 (79) 1.1
units through each stage for each level of the organization structure of
the study (a diagram is strongly recommended)?

[tem 14: Did the investigators report dates defining the periods of 12/42 (29) 5/19 (26) 0.9
recruitment and follow-up?
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Table 2 cont'd: Reporting characteristics of 18 REFLECT statement items from 61 extracted swine vaccine studies published

pre- or post-REFLECT publication

Published studies reporting, No.

(%)

Pre-REFLECT Post-REFLECT Prevalence
REFLECT reporting items studies studies ratio
[tem 15: Did the investigators report the baseline demographic and 11/42 (26) 8/19 (42) 1.6
clinical characteristics of each group, explicitly providing information
for each relevant level of the organizational structure?
[tem 16: Did the investigators report the number of study units (de- 25/42 (60) 15/19 (79) 13
nominator) in each group included in each analysis?
[tem 17: Did the investigators report a summary of results for each 1/42 (2) 3/19 (16) 6.6
group, accounting for each relevant level of the organizational
structure, and the estimated effect size and its precision?
[tem 18: For the studies with 2 or more arms, did the investigators 8/28 (29) 6/12 (50) 1.75
address multiplicity by reporting any other analyses performed,
including subgroup analyses and adjusted analyses, indicating those
pre-specified and those exploratory?
[tem 19: Did the investigators report all important adverse events or 4/42 (10) 2/19(11) 1.1

side effects in each intervention group?

* not calculated

Aim 3: Reporting of REFLECT
checklist items

The reporting characteristics for the RE-
FLECT checklist items are reported in
Table 2 and Figure 3. After REFLECT
publication, the prevalence of reporting the
following REFLECT items had improved:
randomization in the title and abstract
(item 1), eligibility criteria for owner/man-
agers and study units and the description of
settings (item 3), details of the interventions
(item 4), primary outcome (item 6), how the
sample size was calculated (item 7), method
used to generate the random allocation
sequence (item 8), whether or not blind-
ing was done (item 11), whether statistical
methods were used (item 12), flow of study
units through the study (item 13), baseline
demographic and clinical characteristics

of each group (item 15), number of study
units used in analysis (item 16), summary
of results for each group - estimated effect
size and its precision (item 17), multiplicity
(item 18), and adverse events or side effects
(item 19). After REFLECT publication,
the prevalence of reporting the objective
and hypothesis (item 5) and dates defining
the periods of recruitment and follow-up
(item 14) decreased. Concealment of the
allocation sequence (item 9) as well as who
generated the allocation sequence/who

enrolled study units/who assigned study
units to their groups (item 10) were not
reported for any of the 61 studies reviewed.
Data about reporting characteristics of the
challenge models (REFLECT item 4B) are
not shown in Figure 3, as it could not be
dichotomized, and these results are instead
reported in Table 3. The percentage of chal-
lenge model studies was higher in studies
published before 2011 (21 of 42 studies;
50%) than between 2011 and 2017 (6 of
19 studies; 32%).

Aim 4: Risk-of-bias assessment

Of the 61 manuscripts assessed, 5 were
cluster-randomized and published before
2011, so there were no cluster-randomized
trials identified in the post-REFLECT
period. The reporting characteristics of the
61 extracted studies for the risk-of-bias as-
sessments are shown in Table 4. There was
an increase in the prevalence of low risk-of-
bias studies, based on the randomization
process domain, between the post- and pre-
REFLECT studies. All the other risk-of-bias
domains appeared to be unchanged.

Discussion

One of the main advantages of randomized
controlled trials is their ability to reduce
confounding, a significant source of bias

in the assessment of interventions.®3 It is
interesting therefore that the prevalence of
reporting an allocation method to study
units was virtually unchanged (or decreased)
in the two publication periods (79% to
74%). However, although the proportion of
studies that reported using a random alloca-
tion method has decreased, the proportion
of studies that reported using a systematic
method has increased. This finding also oc-
curred in other veterinary studies.®” Two
hypotheses might explain this finding: 1)
that there has been a change in the approach
to allocation away from random allocation
to systematic allocation, and 2) that there
has been a change in the language used to
report systematic or haphazard allocation
approaches in veterinary sciences. Studies
that previously described the allocation
method as random have changed the de-
scription of the method to reflect the actual
approach ie, systematic allocation. The first
hypothesis suggests that there was no report-
ing improvement on studies published after
REFLECT. The second hypothesis suggests
that reporting is improving, if the studies
published before 2011 that used systematic
or haphazard methods were misreporting or
misrepresenting those approaches as random
allocation. This latter hypothesis is support-
ed by the increase in the number of studies
that provided evidence for the designation
of random allocation from 8% to 66%.
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Figure 3: The prevalence comparison plot of 18 REFLECT items reported in 42 studies published before 2011 and 19 studies
published between 2011 and 2017. ltem 4B had multiple categories and is not included. ltems 2 and 20 to 23 were considered
too subjective for assessment and were not included.
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Table 3: Reporting characteristics of swine vaccine challenge studies (item 4B of REFLECT statement) published pre- or post-

REFLECT publication.

No. of challenge studies/
Total No. of studies (%)

Publication period

No. of studies reporting item/
No. of challenge studies (%)

Pre-REFLECT studies

Post-REFLECT studies

21/42 (50)

6/19 (32)

5/21 (24) - complete description: organism growth details,

route of administration and dose of the organism

13/21 (62) - partial description: route of administration and
dose of the organism

1/21 (5) - partial description: route of administration

2/21 (10) — partial description: seeder pigs

2/19 (11) — complete description: description of organism

growth details, route of administration and dose
of the organism

4/19 (21) - route of administration and dose of the organism

only

We attempted to identify in veterinary
clinical trial texts where the concept of sys-
tematic or alternative allocation arose, and
we cannot trace its origin. One study we are
aware of discusses and recommends the use
of alternative approaches as being equiva-
lent to random allocation and practical, ie,
every-other-calf or odd-and-even number
schemes.”® The authors suggested that valid
random allocation is impractical in field
settings and alternation could serve as a prac-
tical method under field conditions while
still controlling confounding bias. We were
not able to identify similar advice for swine
studies, although apparently this approach is
used commonly. What is unknown is if, and
under what circumstances, a systematic alloca-
tion approach is an adequate replacement for
random allocation. We were unable to find

empirical evidence for this assumption.90

Another interesting finding is the number
of studies that reported using a random
allocation approach while providing no
support for this statement. Although the
percentage of studies reporting a random
allocation approach was higher before 2011,
most of those studies did not report details
of the randomization process (23 of 25). The
majority of studies (4 of 6) reporting a ran-
dom allocation approach between 2011 and
2017 provided some information to support
the randomization process. This finding sug-
gests improved reporting.

For Aim 3, the results show an increase in
the prevalence of reporting most of the RE-
FLECT items and suggest that the overall

reporting of swine intervention trials has
improved. It is less clear whether improved
reporting has translated into lower risk-of-
bias. Although the risk-of-bias due to the
randomization process appears to have de-
creased, the other risk-of-bias domains were
unchanged. Even for the randomization
process ROB domain, the evidence is poor
because the low risk-of-bias was based on

2 studies published between 2011 and 2017
and 1 study before 2011.

Additional information is needed to deter-
mine if the increased reported use of system-
atic allocation is based on the tendencies of
the industry and is, therefore, unlikely to
change. It is also necessary to establish the
true benefit of randomized over systematic
allocation methods to determine if it is es-
sential to use truly random approaches.”!
One approach would be to assess if there are
differences in effect sizes in systematically
allocated versus randomly allocated studies.
Arguing against the need for such evidence
is the fact that proper randomization to
group is the established standard for inter-
vention trials and the basis for inference.

It is also not currently feasible to obtain
empirical evidence that allocation conceal-
ment is associated with bias as there are too
few studies that include this component for
comparison to be made. Further, it is hard

to envision veterinary schools and graduate
programs teaching study design approaches
that are not acceptable at the federal level for
registration of drugs or vaccines, especially as
so many livestock veterinarians are employed
by the pharmaceutical and biologics industry

to conduct trials. However, if evidence were
found that some design elements identified
by Cochrane ROB 2.0 are not relevant to
livestock studies this would not be unprec-
edented. In human health, some groups have
reported that some Cochrane risks-of-bias
domains appear not to be related to empiri-

cal evidence of bias.??

Although reporting has improved, there
remains room for improvement on all RE-
FLECT items, since none of them were
reported by all papers. However, it is un-
clear what would be the best way to make
this improvement occur. The journals that
published the studies all endorse the use of
the REFLECT statement; however, none
require a checklist be submitted or require
that reviewers use REFLECT to assess the
studies. Even if these journals did require
that submitting authors include a completed
reporting checklist there is no evidence that
such an approach would improve report-
ing.”®> We would propose that several next
steps are needed. It is essential that increased
education efforts in veterinary schools,
graduate programs, and groups involved

in post-graduation professional develop-
ment such as the American Association of
Swine Veterinarians raise awareness of the
value of improved reporting to veterinar-
ians, especially as prior studies have shown
that many editors are unaware of reporting
guidelines.94 These efforts will ensure that
veterinarians are aware that poor reporting
is associated with biased results and that
veterinarians can recognize poor report-
ing. Further, more education of researchers
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Table 4: The risk-of-bias assessment of the 61 extracted swine vaccine studies published pre- or post-REFLECT publication

Published pre-REFLECT, Published post-REFLECT, Prevalence
No. (n = 42) No. (n=19) ratio*
High Some Low High Some Low
Bias arising from .... concerns concerns
Randomization process 32 9 1 11 6 2 442
Deviations from intended interventions 0 2 40 0 0 19 1.02
Missing outcome data 2 12 28 1 6 12 0.95
Measurement of the outcome 3 1 38 1 0 18 1.05
Selection of the reported results 2 40 0 1 18 0 T
*  Prevalence ratio between low risk compared to some concerns and high risk combined.
t Not calculated.
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CONVERSION TABLES

Weights and measures conversions

Common (US)
1oz
11b (16 oz)
221b
1in
0.39in
1t (12in)
3.28 ft
1T mi
0.62 mi
1in2
0.16 in?

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

Metric
2835¢g
453.59¢g
1kg
2.54 cm
1cm
0.31m
Tm
1.6 km
1 km
6.45 cm?
1 cm?
0.09 m?
1 m?2
0.03 m?
1m3
3.8L
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

inZ to cm?
cm? to in?

ft2 to m?

m? to ft2

ft3 tom?

m?3 to ft3
galtoL
L to gal

qttoL

L to gt

Multiply by

284
0.45
2.2
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

Conversion chart, kg to Ib (approx)

°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)x 5/9

°C
0
10
15.5
16
18.3
21.1
238
26.6
28
294
322
38.8
394
40.0
40.5
411
100

Pig size
Birth
Weaning

Nursery

Grower

Finisher

Sow

Boar

Lb
33-44
7.7
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 = 1 mg/L

1.5-2.0

Kg

3.5
5
10
15
20
25
30
45
50
60
90
100
105
110
115
135
300
360
363
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Modified wean-to-finish mat as an alternative
handling tool for moving grow-finish pig cadavers:

A pilot study
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Kenneth J. Stalder, PhD

Summary

Through the National Pork Board, the US
pork industry provides recommendations for
humane handling tools and acceptable non-
ambulatory pig handling methods. While
these recommendations are useful, there is
alack of published evidence regarding the
efficacy of humane handling tools commer-
cially available for moving non-ambulatory

pigs. Wean-to-finish mats are commonly
used on-farm to provide comfortable resting
areas for newly weaned pigs and to minimize
feed waste around feeders. The objective of
this project was to test a commercial wean-
to-finish mat as a humane handling tool for
non-ambulatory grow-finish pigs. On-farm
testing was accomplished using pig cadavers
(n=3;135, 118, and 68 kg) to evaluate mat

effectiveness based on employee effort and
preference. Our results do not support wean-
to-finish mats as effective handling tools for
moving non-ambulatory grow-finish pigs.

Keywords: swine, caretakers, grow-finish
pig, handling tools, non-ambulatory pigs
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Resumen - Tapete modificado de destete a
finalizacién como herramienta alternativa
de manejo para mover cadaveres de cerdos
de crecimiento-finalizacién: un estudio
piloto

A través de la National Pork Board (NPB por
sus siglas en inglés), la industria porcina de
Estados Unidos ofrece recomendaciones para
herramientas de manejo humanitario y méto-
dos aceptables de manejo para cerdos no-am-
bulatorios. Si bien estas recomendaciones son
ttiles, hay una falta de evidencia publicada
sobre la eficacia de las herramientas de manejo
humanitario disponibles comercialmente para
mover cerdos no-ambulatorios. Los tapetes de
destete-finalizacién se usan comtinmente en
la granja para proporcionar 4reas de descanso
cémodas para cerdos recién destetados y para
minimizar el desperdicio de alimento alrede-
dor de los comederos. El objetivo de este estu-
dio fue probar un tapete comercial de destete-
finalizacién como una herramienta de manejo
humanitario para cerdos no-ambulatorios en

el crecimiento. Las pruebas en la granja se re-
alizaron con cadaveres de cerdos (n = 3; 135,
118, 68 kg) para evaluar la efectividad del
tapete en funcidén del esfuerzo y la preferen-
cia de los empleados. Nuestros resultados no
apoyan a los tapetes de destete-finalizacion
como una herramienta de manejo efectiva
para mover cerdos no-ambulatorios en creci-
miento a finalizacién.

Résumé - Tapis pour porcs en poupon-
ni¢re-finition comme moyen alternatif
pour déplacer les cadavres de porcs en
croissance-finition: Etude pilote

Via le Conseil National du Porc, 'industrie
porcine des Erats-Unis fournie des recom-
mandations sur des outils de manipulation
humanitaires et des méthodes de manipula-
tion acceptables pour les porcs non-am-
bulatoires. Bien que ces recommandations
soient utiles, il y a un manque de preuves
publiées concernant lefficacité des outils de
manipulation humanitaires commerciale-
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ment disponibles pour déplacer les porcs
non-ambulatoires. Les tapis pour porcs en
pouponnitre-finition sont fréquemment
utilisés pour fournir des zones de repos con-
fortables pour les porcs récemment sevrés et
pour minimiser le gaspillage d’aliments aut-
our des trémies. Lobjectif de ce projet était
de tester un matelas commercial pour les
porcs en pouponniére—ﬁnition comme outil
de manipulation humanitaire pour des porcs
non-ambulatoires en croissance-finition.
Des tests a la ferme ont été réalisés en util-
isant des cadavres de porcs (n = 3; 135, 118,
68 kg) afin d’¢valuer lefficacité de tapis basée
sur les efforts des employés et les préférences.
Nos résultats permettent de conclure que les
tapis pour porcs en pouponniére—ﬁnition ne
sont pas des outils de manipulation efficaces
pour déplacer des porcs non-ambulatoires en
croissance-finition.

he National Pork Board provides

recommendations for humane

handling of non-ambulatory swine
through the Pork Quality Assurance Plus
and Transport Quality Assurance pro-
grams.l’2 Building on these educational
programs, the Common Swine Industry
Audit (CSIA) is an audit tool designed
to meet company and customer needs by
validation of on-farm practices impacting
animal welfare and food safety and includes
requirements for humane swine hamdling.3
As a critical element of the CSIA, willful
acts of abuse and neglect are strictly prohib-
ited and can result in automatic audit failure.
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Willful acts of abuse and neglect is partially
defined as “[d]ragging of conscious animals
by any part of their body except in the rare
case where a non-ambulatory animal must
be moved from a life-threatening situation.
Non-ambulatory pigs may be moved by us-
ingadrag mat.”3 Despite this requirement,
there is a lack of published evidence to guide
producers on commercially available op-
tions and efficacy of humane handling tools
available for use with non-ambulatory pigs,
including design of drag mats.

Non-ambulatory pigs can occur on-farm

due to injury, illness, or fatigue during daily
operations or loading and unloading from
transport trailers. Hence, employees may be
required to move non-ambulatory pigs into
or out of pens, alleys, and load-out areas.
Wean-to-finish mats are commonly used on-
farm to provide comfortable resting areas for
newly weaned pigs, to minimize waste around
feeders, and for lame pigs.4'9 The objective of
this project was to test a commercial wean-
to-finish mat as a humane handling tool for
non-ambulatory grow-finish pigs.

Materials and methods

All research was approved by Iowa State
University Institutional Review Board for
Human Subject Research (Approval No.
18-003). On-farm testing was accomplished
using pig cadavers rather than live animals,
therefore, Institutional Animal Care and Use
Committee approval was not needed.

Wean-to-finish mat and
modifications

Four wean-to-finish mats were purchased
from Hog Slat (SKU: 544187F, Humboldt,
Iowa). Each mat weighed 23.1 kg, measured
1.8 mlong x 1.2 m wide x 1.3 cm deep,

and were made of Nyracord rubber (Fig-
ure 1A). Modifications were performed to
reduce mat width, improve stability, and to
affix handles. These modifications took ap-
proximately 45 minutes to complete for each
mat. Modifications consisted of cutting a mat
down its length to produce 2 separate drag
mats. To add stability to each wean-to-finish
mat, two PVC trim boards (55.9 cm long x
8.9 cm wide x 2.5 cm deep) were centered
and attached 12.7 cm from the top of the mat
on the top and bottom surfaces. The PVC
trim boards were affixed using 2 carriage bolts
(1.3 x 7.6 cm?), 2 flat washers (1.3 cm), and
2 hex nuts (1.3 cm; 13 thread size) and 4 ex-
terior wood screws (8 x 5.1 cm?) were drilled
into the PVC trim boards. To affix handles,

2 holes were drilled into the PVC trim
boards and a 2.7 m polypropylene rope was

inserted and knotted on the top surface. The
final modified wean-to-finish mat dimensions
were 1.8 m long x 60.9 cm wide (Figures 1B
and 1C). Each mat cost $44 plus modification
costs of $31 for a total cost of $75 per mat.

Animals and facilities

The study was conducted on a commercial
grow-finish site in central Iowa (Table 1).
Three commercial crossbred pigs identified
as euthanasia candidates were selected from
the hospital pen by the company veterinar-
ian. Two pigs had a belly rupture as a result
of abdominal contents passing through the
midline defect of the umbilicus and the
third pig had a chronic illness due to poor
body condition, injury, or bacteria/virus
disease. The 3 compromised pigs were eu-
thanized according to company protocols,
which were consistent with industry guide-
lines.!? Prior to euthanasia, pigs were able to
individually walk to a weigh scale (Raytec
WayPig 300; AGRIsales Inc, Ceresco, Ne-
braska) where body weights were collected
and rounded up to the nearest whole num-
ber. The cadavers weighed 68 kg, 118 kg,
and 135 kg.

Employee enrollment

Six English-speaking employees (five male
and one female) were enrolled in the study
by the company veterinarian. Employees
ranged in age from 23 to 60 years, in height
from 106.2 to 195.6 cm, in weight from 63.5
to 133.8 kg, and in experience from 1 to

30 years. The employees comprised members
of the production well-being team, the engi-
neering team, and the farm manager. On the
day of the study, each employee was asked

to complete a demographics questionnaire
prior to completing the cadaver movements
using the mat.

Cadaver movement

Two empty pens were designated as the
home pen (start) and hospital pen (end).
Both pens were fully slatted (12.7 cm slat
width x 2.5 cm slot width) and the alley was
partially slatted with a solid concrete center
(115.8 m x 30.3 cm). The distance between
the entrance of the home pen and entrance
of the hospital pen was 57.9 m. Each cadaver
was positioned inside the home pen, 2.8 m
from the alleyway gate and 2.3 m from the
right pen divider, and oriented with the head
towards the alleyway. At the start of each
cadaver movement, the employee was asked
to roll the cadaver onto the mat and move it
from the home pen to the hospital pen. For
all employees, the cadaver movements were

performed using the heaviest to the lightest
cadavers. Time to complete cadaver move-
ment was measured at three time points:

1) Duration to roll cadaver from home pen
floor onto the mat. 2) Duration to move
mat and cadaver from the home pen into the
alleyway, defined as the mat being entirely
inside the alley and oriented towards the
hospital pen. 3) Duration to move mat and
cadaver along the alleyway and into the hos-
pital pen, defined as the mat being entirely
inside the hospital pen.

Peak exertion force

An FGV-HXY High Capacity Digital Force
Gauge (Nidec-SHIMPO America Corpora-
tion, Itasca, Illinois) was attached to the mat
handle to record peak force applied by the
employee while moving the cadaver. Each
employee held his or her arms with the force
gauge positioned at waist height and pulled
for S continuous seconds. Peak force was col-
lected during the cadaver movement in 2 loca-
tions: in the alleyway immediately outside the
home pen and inside the hospital pen.

Employee physiologic measures
One researcher collected each employee’s
physiologic measures at 2 different time
points: baseline resting levels in the home
pen and post exertion levels collected im-
mediately after moving each cadaver. A pulse
oximeter (Pulse Oximeter SODL; Clinical
Guard, Atlanta, Georgia) was placed onto
the employee’s index finger to collect heart
rate and oxygen saturation. Consistent with
other studies,! 2 2 minimum 5-minute rest-
ing period was provided between movement
of each cadaver to allow physiologic mea-
sures to return to baseline levels.

Employee evaluation and mat
durability

During each resting period, employees were
asked to evaluate the mat using the survey
described in Table 2. The mat was moved

3 times per employee resulting in the mat
tool evaluation being completed 18 times.
Comments were also solicited for each ques-
tion to collect qualitative data.

Durability of the mat was evaluated by one
of the researchers for presence of holes, rips,
and creases at the conclusion of each cadaver
movement. If observed, these were counted,

measured, and photographed.

Statistical analysis
The mat tool survey responses were evalu-
ated by calculating the mean and standard
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Figure 1: A) The wean-to-finish mat was modified in order to safely move a grow-finish pig cadaver from the home pen to

the hospital pen. The original wean-to-finish mat dimensions were 1.8 mlong x 1.2 m wide x 1.3 cm deep. B) Top side of the
modified mat. The mat was modified by adding two 55.9 cm pieces of PVC trim board (one located on the top and one on the
bottom), 2 carriage bolts, 2 flat washers, 2 hex nuts, and 4 exterior screws to provide a durable re-enforcement. A 2.7 m poly-
propylene rope was attached to create a handle using the 2 empty holes located to the inside of the carriage bolts. The final mat
dimensions were 1.8 m long x 0.6 m wide x 1.3 deep. C) Bottom side of the mat had the second PVC trim board and 2 hollow
holes where the 2.7 m polypropylene rope was attached.

Table 1: Building and production specifications of the central lowa commercial
grow-finish site where the mat was evaluated as a handling tool to move grow-

finish pig cadavers
Measure Details
Site capacity, No. pigs 5,350
Projected market weight, kg 127
No. of barns 1
Rooms per barn 1
Space allowance, m? 0.67
No. pigs/pen 30
Barn width, m 12.5
Barn length, m 115.8
Pens/barn 64
Pen width, m 3.1
Pen depth, m 5.8
Pen flooring Fully slatted concrete
Slat width, cm 12.7
Slot width, cm 2.5
Alley width, cm 533
Gate width, cm 82.6
Gate length, m 2.7
Distance of cadaver movement, m 57.9

deviation of 6 employees. Mat durability was
evaluated by counting and measuring holes,
rips, and creases after movement from the
home pen to the hospital pen. Two new vari-
ables were created for employee heart rate
and oxygen saturation:

Change in heart rate (bpm) = hospital
pen heart rate — baseline resting heart
rate

Change in oxygen saturation (%)

= hospital pen post exertion oxygen
saturation — baseline resting oxygen
saturation

The distribution of the peak exertion force,
cadaver movement duration, change in heart
rate, and change in oxygen saturation were
evaluated using the PROC UNIVARIATE
procedure (SAS v 9.2, SAS Inst, Inc, Cary,
North Carolina). Data met the assumption of
normality and were analyzed using a mixed
model method (PROC MIXED) for para-
metric data. Employee was the experimental
unit. The statistical design was a complete
randomized design with the statistical model
including the fixed effect of employee (n = 6)
and cadaver (n = 3). A P < .05 was considered
significant and PDIFF option was used to
separate means when fixed effects were signifi-
cant sources of variation.

Results and discussion

Duration of cadaver movement
Time to move the cadaver onto the mat did
not differ between employees (P =.87) or
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Table 2: Employee mat tool survey*

Questionst

1. Rate mat for:

a) Rolling cadaver from home pen floor onto mat

2. Positioning ease of cadaver onto mat:*

a) Home pen
b) Alley

3. Rate mat for:

a) Moving mat in home pen towards pen gate

b) Moving mat out of home pen and into alley

c) Moving mat down the alley to hospital pen

4. Rate mat for:
a) Mat size to move cadaver$

b) Mat weight to move cadaver?

5. Do you think the mat could easily be used to move a non-ambulatory market-weight pig

6. Would you recommend this mat to other producers to move a non-ambulatory market-weight pig

4 1
5 4 2 1
4 3 2 1
4 3 2 1
4 3 1

5 4 3 2 1

5 4 3 2 1
Yes No
Yes No

surveys, one per cadaver (n = 3), for a total of 18 surveys completed.
t Survey responses were scored on a 5-point scale (5 = very easy, 4 = easy, 3 = neutral, 2 = difficult, and 1 = very difficult) for questions 1
through 4. Questions 5 and 6 were scored as Yes or No.

& W H

During each resting period, employees were asked to evaluate the mat using the mat tool survey. Each employee (n = 6) filled out 3

Positioning defined as cadaver head positioned toward handle and legs/body centered on the mat.
Mat size defined as whether the length and width affected movement ease.
Mat weight defined as whether the weight affected movement ease.

cadavers (P = .30). Mean duration (SE) to
move cadavers onto the mat was 5.7 (4.6) sec-
onds (range, 2-13 seconds; 135 kg), 7.5 (3.6)
seconds (range, 3-13 seconds; 118 kg) and
3.7 (1.9) seconds (range, 2-7 seconds; 68 kg).

No employee was able to complete the entire
movement such that none of the cadavers
were moved into the hospital pen using the
mat. The mean duration for failed attempts
was 9.0 seconds.

Only 1 employee was able to move all cadav-
ers into the alleyway with a mean (SE) dura-
tion of 37.3 (12.7) seconds; 2 employees
were able to move the heavier and lighter
cadaver into the alleyway (mean [SE] du-
ration; 68 kg: 11 [5.7] seconds; 135 kg:
39.5 [34.6] seconds).

Peak exertion force

Since employees were unable to move cadav-
ers into the hospital pen, peak exertion force
was measured only once at the furthest loca-
tion reached for each cadaver movement.
Employees did not differ for force used

(P = 40). Mean (SE) peak exertion force
was 592.0 (41.2) N and ranged from 357.8
to 835.7 N. Less peak force was used for

the lightest cadaver (mean [SE]; 68 kg:

393.7 [38.8] N; 118 kg: 647.3 [46.5] N;
135 kg: 735.1 [48.8] N; P < .001).

Employee physiologic measures
Employees did not differ in baseline resting
heart rate (P = .23) or baseline oxygen satura-
tion (P = .25). Similarly, change in heart rate
(P =.23) and oxygen saturation (P = .09) did
not differ between employees moving cadav-
ers. Mean (SE; range) duration for change
in heart rate was 49.0 (13.1; 35-71 bpm,
38.8 (12.7; 19-53) bpm, and 39.5 (8.8; 29-
52) bpm for 135, 118, and 68 kg cadavers,
respectively. Mean (SE; range) change in
oxygen saturation was 0.8% (1.3%; 0%-3%),
20.5% (1.0%; -2% to 1%), and -0.2% (0.75%;
-1% to 1%) for 135, 118, and 68 kg cadavers,
respectively.

Mat tool durability
There were no rips, holes, or creases after be-
ing used in 18 cadaver movements.

Employee evaluation

Surveys were obtained from all 6 employees
for all 3 cadaver movements (‘Tables 3 and 4).
Feedback from employees on the potential of
the mat as a handling tool was mixed. Employ-
ees agreed that moving the mat in the home

pen was very difficult, and the 3 employees
who were able to move the mat out of the pen
into the alley scored it as very difficult, even
with the lightest cadaver. Employees comment-
ed that the mat was stiff and lacked movement
case. These comments support the researchers’
casual observations of employee frustration
during cadaver movement.

Rolling cadavers onto the mat was ranked as
neutral or easy in 9 of 18 surveys (50.0%). In
the home pen, positioning cadavers onto the
mat was ranked as easy (72.2%). In the alley, re-
positioning cadavers onto the mat was ranked
as neutral (31.3%) or difficult (31.3%).

Three employees ranked the mat size as dif-
ficult and commented that the mat was awk-
ward to carry throughout the barn and was
alittle too wide to fit in the alley (2 employ-
ees). All employees ranked the mat weight
as difficult or very difficult and commented
that the mat itself was too heavy to move, a
problem that increased with the addition of
a cadaver (3 employees).

All employees felt strongly that the mat
would not easily move a non-ambulatory
market-weight pig and would not recom-
mend this mat to other employees for moving
a non-ambulatory market-weight pig.
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Table 3: Employee (n = 6) responses to the mat tool survey

Score frequency, No. (%)
Questions* 5 4 3 2 1
1. Rate mat for:

a) Rolling cadaver from home pen floor onto mat 4(222) 9(50) 2(11.1) 0(0) 3(16.7)
2. Positioning ease of cadaver onto mat:

a) Home pen 2(11.1) 13(722) 2(11.1) 0(0) 1(5.6)

b) Alley 2(12.5) 4(25.0) 5(31.3) 0(0) 5(31.3)
3. Rate mat for:

a) Moving mat in home pen towards pen gatet 0(0) 0(0) 0(0) 3(33.3) 6(66.7)

b) Moving mat out of home pen and into alley* 0(0) 0(0) 0(0) 4(444) 5(55.6)

¢) Moving mat down the alley to hospital pen® NA NA NA NA NA
4. Rate mat for:

a) Mat size to move cadaver 1(5.6) 5(27.8) 5(27.8) 1(5.6) 6(33.3)

b) Mat weight to move cadaver 1(5.6) 2(11.1) 1(5.6) 7(38.9) 7(38.9)

1 = very difficult.

Questions 1 through 4 of the mat tool survey were scored using a 5-point scale: 5 = very easy, 4 = easy, 3 = neutral, 2 = difficult, and

t Results are from five employees who were able to move at least one of the three cadavers in the home pen towards the alley.

+ Defined as mat being entirely inside the alley and oriented towards the hospital pen. Results are from five employees who were able to
move at least one of the three cadavers out of the pen into the alley.

§ No results are available for moving the mat down alley into the hospital pen, as no employees were able to complete this cadaver movement.

NA = not applicable.

Conclusions

Field expertise associated with moving
non-ambulatory pigs has resulted in sev-
eral guidance documents. The American
Meat Institute!?
boards, sleds, and cripple carts to move

recommends using slide

non-ambulatory pigs within meat process-
ing plants. Similarly, the Transport Quality
Assurance program® recommends stretch-
ers, sleds, hand carts, and specialized skid
loaders for moving non-ambulatory pigs.
When non-ambulatory pigs occur on farms,
the Pork Quality Assurance Plus program!
recommends using plastic sleds or drag mats.
Despite these recommendations, science-
based publications validating different han-
dling tools recommended for moving non-
ambulatory pigs is lacking.

A pitfall to this wean-to-finish mat was the
starting weight at 23.1 kg. A lighter mat (eg,
a polyethylene wean-to-finish mat weigh-
ing 7.7 kg) could be an option to test when
moving grow-finish pig cadavers and hence
other options should be investigated. Differ-
ent modifications to this wean-to-finish mat
could improve ease of movement (eg, adding
a slick surface underneath the mat) and add-
ing buckle restraint straps could help to keep
pigs secure. Without inclusion of restraint

straps, the pig’s head and legs could catch in
penning when moving from the home pen
to the hospital pen.

The mat was durable within the context of
being used 18 times with pig cadavers since
there were no rips, holes, or creases. This mat
needs to be tested in a wider context to de-
termine the durability over extended use.

It is important to test potential on-farm
handling tools for ease of use, employee
safety,'* and pig welfare.!>1¢ To ensure pig
and employee safety, it is important for
facilities to have wide enough alleys and
pen openings, appropriate and durable
handling equipment, and correctly trained
employees.!” The purpose of this study was
to determine if this mat could be a suitable
handling tool for live non-ambulatory pigs
on-farm. If feasible, this mat could have
multiple uses (provide comfortable resting
areas for newly weaned pigs, to minimize
waste around feeders, and for lame pigs)*?
and would be cost effective since it was
relatively economical to modify (approxi-
mately $100). Unfortunately, based on our
findings the current mat is not recommend-
ed as a suitable handling tool to move cadav-
ers or non-ambulatory pigs on-farm.

Implications
o This mat was not suitable for manually
moving non-ambulatory grow-finish pigs.
o Further mat modifications could im-
prove ease of movement and position-

ing to keep the pig secured.
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Table 4: Employee responses to the mat tool survey by cadaver weight

Cadaver weight, kg
135 118 68

Questions* Mean (SD) Mean (SD) Mean (SD)
1. Rate mat for:

a) Rolling cadaver from home pen floor onto mat 3.2(1.7) 4.2(0.8) 3.5(1.4)
2. Positioning ease of cadaver onto mat:

a) Home pen 4.0 (0.6) 3.8(0.4) 3.7(1.4)

b) Alley 3.4(1.5) 3.0(1.2) 23(1.6)
3. Rate mat for:

a) Moving mat in home pen towards pen gate 1.0 (0)8 1.01 1.6 (0.5)**

b) Moving mat out of home pen and into alley® 1.0 (0)8 1.01 1.8 (0.4)**

¢) Moving mat down the alley to hospital pen® NA NA NA
4. Rate mat for:

a) Mat size to move cadaver 27(14) 3.3(1.4) 2.0(1.3)

b) Mat weight to move cadaver 1.8(1.2) 2.8 (1.5) 1.5 (0.5)

very difficult.

t Defined as mat being entirely inside the alley and oriented towards the hospital pen.

+ Defined as mat being entirely inside the hospital pen. No results are available for moving the mat down alley into the hospital pen, as no
employees were able to complete this cadaver movement.

§ Results shown are from the 3 employees who were able to complete the 135 kg cadaver movement.

9§ Results shown are from 1 employee that was able to complete the 118 kg cadaver movement, therefore an SD could not be calculated.

** Results shown are from 5 employees who were able to complete the 68 kg cadaver movements.

NA = not applicable.

Questions 1 through 4 of the mat tool survey were scored using a 5-point scale: 5 = very easy, 4 = easy, 3 = neutral, 2 = difficult, and 1 =
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NEWS FROM THE NATIONAL PORK BOARD

Pork Checkoff names 2019-2020 officers

David Newman, a pork producer from Ar-
kansas, was elected president of the National
Pork Board at the organization’s June board
meeting in Des Moines, Iowa. The National
Pork Board’s 15 producer-directors repre-
sent America’s pig farmers.

“The US pork industry is facing a time of
unprecedented change and I look forward
to serving America’s 60,000 pig farmers
in the year ahead,” Newman said. “From

preparing the global food industry for the
threats facing us from foreign animal disease,
implementing our Secure Pork Supply plan,
and driving home our messages of what
sustainable pig production looks like in the
United States and abroad, I cannot wait to
lead the Pork Checkoff in delivering value to

»
our producers.

Newman is in his second term as a board
member and owns and operates a

farrow-to-finish Berkshire farm in Myrtle,
Missouri that markets pork directly to
consumers throughout the United States.
Serving with Newman on Pork Checkoft’s
executive officer team are Vice-president
Mike Skahill from Williamsburg, Virginia;
Treasurer Gene Noem from Ames, lowa; and
Immediate Past President Steve Rommereim
from Alcester, South Dakota.

Registration open for second Pig Welfare Symposium

The National Pork Board has announced that
its second Pig Welfare Symposium will take
place November 13-14 in Minneapolis, Min-
nesota. The biennial forum, which debuted

in 2017, is designed to help improve the well-
being of pigs by disseminating recent research
findings and recommendations, raising aware-
ness of current and emerging issues, and iden-
tifying potential solutions.

“We are pleased to be building on the initial
success of the 2017 symposium,” said Sara

Crawford, assistant vice president of animal
welfare for the Pork Checkoff. “We will con-
tinue to make the sharing of ideas and infor-
mation about animal well-being the focus

of this meeting. We expect and encourage
producers, veterinarians, academia, packers
and processors, and allied industry partners
to attend.”

The symposium will provide presentations
from experts on past, current, and future
animal welfare issues, including looking at

the evolution of animal welfare in the supply
chain and understanding consumer choices.
The speakers will offer their perspectives

on how the pork industry can continue to
evolve to meet the needs of animals, produc-
ers, and consumers.

For more information or to register,

visit www.pork.org/pws or contact Dr Sara
Crawford at SCrawfordapork.org or at
515-223-2790.

Checkoff interns win national Undergraduate Research

Competition

Two past interns in the Pork Checkoff’s Sci-
ence and Technology department have won
awards at the American Society of Animal
Science 2019 Annual Meeting in Austin,
Texas, held in July. Olivia Harrison and
Jenna Chance won second and third place
respectively in the Undergraduate Research
Competition. Each student conducted a
research project and presented a poster of
their findings in a competition against other
students from across the country. The scien-
tific meeting is the largest within the animal
science discipline and had more than 1500
registrants. Student travel was sponsored by
the Dr Mark and Kim Young Undergraduate
Research Fund in Animal Science. Harrison,
a senior from Saybrook, Illinois, presented
her research, “Effects of conditioning tem-
perature and pellet diameter on nursery

pig growth performance.” Her research was
sponsored by the National Pork Board’s
Swine Research and Education Experience.
After graduating in May 2020, Harrison
plans to attend graduate school in feed safety
at Kansas State University. In third place was
Chance, a senior from Lebanon, Indiana,
with her poster, “Evaluation of increasing oat
groats in nursery pig diets.” Her research was
also sponsored by the National Pork Board’s
Swine Research and Education Experience.
After graduating in December 2019, Chance
plans to attend graduate school in swine nu-
trition at Kansas State University.

For more information, contact Chris
Hostetler at CHostetler@pork.org or 515-
223-2606.
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African Swine Fever Update

The U.S. pork industry has been actively working to prevent and prepare for a potential
African swine fever (ASF) outbreak in the U.S. To date, several industry coalition groups have
coordinated efforts to prevent ASF entry into the U.S. and prepare farmers and allied industry.

COALITION GROUPS

African Swine Fever Crisis Team keeps the coalition informed and will maintain consumer confidence
and industry reputation.

African Swine Fever Task Force drives prevention activities.

American Association of Swine Veterinarians (AASV) Committee on Emerging and Transmissible
Diseases shares information with the swine veterinary community.

Depopulation/Disposal Group (inc/uding government, veterinary and producer stakeholders) recommends
depopulation and disposal plans.

Feed Risk Task Force (including ag and feed industry representatives and both the Food and Drug
Administration and U.S. Department of Agriculture) evaluates virus introduction via feed and
assesses knowledge gaps and next steps.

National Pork Board Swine Health Committee prioritizes and implements research.

National Swine Disease Council represents the pork industry and coordinates and facilitates

decision making.

Packer Business Continuity Task Force focuses on restarting trade in the face of an outbreak.

RESEARCH

Feed/dust sampling methods and protocols

Validation of extraction process for the detection of virus in feed and feed ingredients

Feed half-life studies

Feed additive mitigation — formaldehyde and medium chain fatty acid products

Oral infectious dose — liquids and feeds

Disinfectants studies

Epidemiology and diagnostics work (Vietnam)

Swine Health Committee has Request for Proposals on ASF-feed testing, diagnostics and vaccine.

EDUCATION

Questions for pork producers to ask their feed suppliers

Feedstuffs holding-time calculation and ingredient biosecurity information
Biosecurity at exhibitions — biosecurity information and Champions Guide booklet
Country disease status information

NPB Foreign Animal Disease (FAD) Preparation Bulletin (monthly via email)

SHIC Global Disease Monitoring Report (monthly via email)

NPPC Meat of the Matter newsletter (via email)

Revised international travel and host visitor’s biosecurity information

Study trips to Baltic states, Germany and Denmark

Preparation of consumer confidence information

Dedicated websites, including pork.org/fad, factsaboutpork.com, nppc.org/asf, swinehealth.org

OSME,,

5 SHL &)

Swine Health Information Center 4’7 FE uiq&

o NORTH AMERICAN PRODUGERS
e b MEAT INSTITUTE

with support from the U.S. Department of Agriculture, U.S. Customs and Border Protection and the Food and Drug Administration



African Swine Fever Update JULY 2019

PREPAREDNESS

Border awareness — government effort and industry travelers

— Requested increase in number of U.S. Customs and Border Protection (CBP) inspectors
— Reviewed penalty/fine levels

— Addition of 60 beagle teams

— Communication about inspection performance at airports

— Review and revise Customs’ questions on declaration forms

Veterinarian network — first-hand accounts

FAD Diagnostics — expansion of validated samples and oral fluids validation

Enhanced surveillance program — implemented by U.S. Department of Agriculture

Feed and feedstuffs transmission

— Sampling, testing and mitigation research

— Industry holding-time information

— Imported feedstuffs risk assessment

— Porcine origin ingredients

Inspections of Chinese casings facilities

Increased attention on garbage-feeder and ethnic market inspections

Data-sharing between government and industry to facilitate safe animal movement during outbreak
Development of bilateral agreements to facilitate trade

FAD Exercise planning and testing (U.S., Canada and Mexico)

— Completed: Nov. 28, 2018, and Feb. 27 and April 25, 2019 / Planned: Sept. 23, 2019
— Regional planning in Colorado/Kansas/Oklahoma/Texas and lllinois/Indiana/Michigan/Ohio

NEXT STEPS

Lab capacity to test both surveillance samples and proof of negative samples
AgView and EMRS compatibility

Define how permitted movements take place in the face of an outbreak

Develop CBP metrics and determine how to measure effectiveness/improvement
Develop garbage feeder and ethnic market inspection metrics and measurements
Depopulation and disposal base standards and state plans

Oral fluids sampling and chain-of-custody plans

Regionalization and compartmentalization planning

Integration of industry with Incident Command structure in outbreak

INTRODUCING THE NATIONAL SWINE DISEASE COUNCIL

e MISSION — Provide recommendations to animal health officials and industry stakeholders to mitigate

threats and negative impacts to the U.S. pork industry from diseases of concern

e OBJECTIVES

— Coordinate industry preparedness and response activities
— Protect trade and interstate commerce of pigs, pork and pork products
— Build capacity to rapidly detect diseases of concern and limit the scope of a disease outbreak

e ROLE - Serve as the industry touchpoint and make recommendations for regulatory officials

RIS o ot

Swine Health Information Center Ry FE[)E"‘P‘

ity MEAT INSTITUTE
with support from the U.S. Department of Agriculture, U.S. Customs and Border Protection and the Food and Drug Administration
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AASY NEWS

Call for submissions — Industrial Partners

The American Association of Swine Veteri-
narians invites submissions for the Industrial
Partners oral and poster sessions at the 51°
AASV Annual Meeting. This is an oppor-
tunity for commercial companies to make
brief presentations of a technical, educa-
tional nature to members of the AASV. The
conference will be held March 7-10, 2020 in
Atlanta, Georgia.

The oral sessions consist of a series of 15-min-
ute presentations scheduled from 1:00 to
5:00 PM on Sunday afternoon, March gth A
poster session takes place the same day. Poster
authors will be required to be stationed with
their poster from noon until 1:00 PM, and the
posters will remain on display throughout the
afternoon and the following day for viewing.

SUBMISSION PRERECL[_]ISITE: All
companies submitting topics for presenta-
tion during the Industrial Partners sessions

must register to participate in the AASV
Technical Tables Exhibit before October 1°¢.

Restricted program space necessitates a
limit on the number of presentations per
company. A company that is a member of

the Journal of Swine Health and Production
(JSHAP) Industry Support Council and
sponsors the AASV e-Letter may submit a
maximum of 3 topics for oral presentation.
A company that is either a member of the
JSHAP Industry Support Council or spon-
sors the AASV e-Letter may submit a maxi-
mum of 2 topics. All other companies may
submit 1 topic for oral presentation. In addi-
tion, every company may submit 1 topic for
poster presentation, but the topic must not
duplicate the oral presentation. All topics
must represent information not previously
presented at the AASV annual meeting or
published in the meeting proceedings.

To participate, send the following infor-
mation to aasvdaasv.org by October 1:
1) Company name

2) Presentation title

3) Brief description of the presentation
content

4) Presenter name and contact details (mail-
ing address, telephone number, and email
address)

5) Whether the submission is intended for
oral or poster presentation

Receipt of submissions will be confirmed
by email. Presenters will be notified of their
acceptance by October 15 and must submit
a paper by November 15 for publication in
the meeting proceedings. Failure to submit
the paper in a timely manner will jeopardize
the company’s future participation in these
sessions.

All presenters are required to register for the
meeting, either as a Tech Table representa-
tive, or as an individual registrant (nonmem-
ber oral and poster presenters are eligible to
register at the AASV regular member rate).
The AASV does not provide a speaking sti-
pend or travel reimbursement to Industrial
Partners presenters.

Nominate exceptional colleagues for AASV awards

Do you know an AASV member whose ded-
ication to the association and the swine in-
dustry is worthy of recognition? The AASV
Awards Committee would like your help in
identifying members who are well deserving
of this “pat on the back.” We would love to
hear from you if you have nominations for
the following 5 awards to be presented at the
AASV Annual Meeting in Atlanta.

Howard Dunne Memorial Award — Given
annually to an AASV member who has
made a significant contribution and ren-
dered outstanding service to the AASV and
the swine industry.

Meritorious Service Award — Given an-
nually to an individual who has consistently
given time and effort to the association in the
area of service to the AASV members, AASV
officers, and the AASV staff.

Swine Practitioner of the Year — Given
annually to the swine practitioner (AASV
member) who has demonstrated an unusual
degree of proficiency in the delivery of vet-
erinary service to his or her clients.

Technical Services/Allied Industry Veteri-
narian of the Year — Given annually to the

technical services or allied industry veterinar-
ian who has demonstrated an unusual degree

of proficiency and effectiveness in the delivery
of veterinary service to his or her company
and its clients as well as given tirelessly in ser-
vice to the AASV and the swine industry.

Young Swine Veterinarian of the Year —
Given annually to a swine veterinarian who
isan AASV member, 5 years or less post-
graduation, who has demonstrated the ideals
of exemplary service and proficiency early in
his or her career.

Nominations are due December 15. The
nomination letter should specify the award
and cite the qualifications of the candidate for
the award. Submit to: AASV, 830 26 Street,
Perry, Iowa 50220, Email: aasvalaasv.org.

AASV news continued on page 293
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AASV news continued from page 291

AASYV student abstracts due September 18

The American Association of Swine Vet-
erinarians announces an opportunity for
veterinary students to deliver a scientific
presentation at the AASV Annual Meet-
ing in Atlanta, Georgia, on Sunday, March
8, 2020. Interested students are invited to
submit a 1-page abstract of a research paper,
clinical case study, or literature review for
consideration. The submitting student must
be a current (2019-2020) student member
of the AASV at the time of submission and
must not have graduated from veterinary
school prior to March 8, 2020. Submissions
are limited to 1 abstract per student.

Abstract submission

Abstracts and supporting information must
be submitted online at aasv2B2@.exordo.
com (see www.aasv.org/annmtg/2020/
studentseminar.htm for details). Submis-
sions must be completed before 11:59 PMm
Central Daylight Time on Wednesday,
September 18, 2019. Late submissions will
not be considered.

Students will receive an email from Ex Ordo
confirming receipt of their submission. If
they do not receive this confirmation email,
they must contact Dr Andrew Bowman by
Friday, September 20, 2019 with supporting
evidence that the submission was made in
time; otherwise the abstract will not be con-

sidered for judging.

The abstracts will be reviewed by an unbiased,
professional panel consisting of private practi-
tioners, academicians, and industry veterinar-
ians. Fifteen abstracts will be selected for oral
presentation in the Student Seminar at the
AASV Annual Meeting. Students will be no-
tified by October 15,2019, and those selected
to participate will be expected to provide the
complete paper or abstract, formatted for

publication, to AASV by November 15.

Student Seminar and Scholarships
As sponsor of the Student Seminar, Zoetis
provides a total of $20,000 in support to fund
travel stipends and the top student presenter
scholarship. The student presenter of each
paper selected for oral presentation receives

2 $750 stipend to help defray the costs of
attending the AASV meeting. Veterinary
students whose papers are selected for oral
presentation also compete for one of several
scholarships awarded through the AASV
Foundation. The oral presentations will be
judged to determine the amount of the schol-
arship awarded. Zoetis funds a $5000 scholar-
ship for the student whose paper, oral presen-
tation, and supporting information are judged
best overall. Elanco Animal Health provides
$20,000 in additional funding enabling the
AASV Foundation to award scholarships of
$2500 each for 274 through 5th place, $1500
cach for 6 through 10th place, and $500
each for 11t through 15t place.

Is your practice tip in plain sight?

Have you ever looked everywhere for some-
thing, only to discover it was right there in
plain sight all the time? Likewise, we are
pretty sure you have the best-ever practice
tip staring you in the face.

It could be sitting on the shelf at your clinic
or tucked in your practice vehicle. Maybe it
is an app on your phone or laptop. It might
be a series of motions you go through when

performing a common (or entirely new)
procedure, or a set of standard operating pro-
cedures that keep things running smoothly.
Whatever it is, you are probably so accus-
tomed to using, seeing, or doing it that you
did not notice it is the best thing for veteri-
nary practice since the mobile phone.

So, take a fresh look around as you go
through your day, keeping in mind the

Student Poster Session

Abstracts that are not selected for oral pre-
sentation in the Student Seminar will be
considered for presentation in a poster ses-
sion at the annual meeting. Zoetis, sponsor
of the Student Poster Session, has joined
with AASV to fund a $250 stipend for each
student poster presenter who attends the
meeting to participate in the session. Those
selected for poster presentation will also be
expected to supply a formatted paper by
November 15 for publication in the confer-
ence proceedings.

Veterinary Student Poster
Competition

The presenters of the top 15 poster abstracts
compete for scholarship awards ranging
from $200 to $500 in the Veterinary Stu-
dent Poster Competition, sponsored by
United Animal Health.

Complete information for preparing

and submitting abstracts is available on

the AASV Web site at www.aasv.org/
annmtg/2020/studentseminar.htm. The
rules for submission should be followed
carefully. For more information, contact the
AASYV office (Tel: 515-465-5255; Email:
aasvdaasv.org).

theme for the 2020 AASV Annual Meet-
ing, “2020: A Vision for the Future” Then
volunteer to share your “practice tip in

plain sight” during the AASV’s Got Talent
seminar on Saturday afternoon, March 7 in
Atlanta, Georgia. Contact Dr Tyler Bauman
at tyler.bauman@pigrus.net or the AASV
office (aasva@aasv.org) to volunteer, and
encourage a colleague to do the same.

AASV news continued on page 295
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AASV news continued from page 293

Need something to listen to? Play an

AASYV Podcast!

During the AASV Annual Meeting, veteri-
nary students research a presenter’s topic,
prepare questions, and interview conference
speakers to gain additional information
about their presentation topics. Each 5- to
15-minute audio interview is produced as
an MP3 podcast. More than 300 AASV
podcasts are available at no cost to AASV
members on the website at www.aasv.org/
podcast/. Did you miss this year’s meeting?
Do you wish you could listen to a talk from
a past meeting? Hear conference speaker
interviews from 2007-2019 AASV Annual
Meetings.

Also available to AASV members as MP3
podcasts are recordings from The Swine
Medicine Talks. This swine medicine semi-
nar series is hosted by the AASV student
chapter and the Swine Medicine Education
Center at Iowa State University and funded
by the AASV Student Recruitment Com-
mittee. Find the free podcasts on the AASV
website at www.aasv.org/members/only/
video/smecast/.

Video resources for AASY members

Many resources, including videos, are avail-
able to AASV members in the Resources
Library at www.aasv.org/members/only/
video/.

Annual Meeting videos. AASV members
can view keynote addresses and other se-
lected presentations from 2005-2019 annual
meetings. Special 50t anniversary videos
produced by AgCreate Solutions, Inc, under
the direction of AASV member Dr Sarah
Probst-Miller, celebrate the accomplish-
ments, lessons learned, and memories of
AASV members. The Golden Anniversary
documentary, the Veterinarian’s Oath, the
Veterinarian Wellbeing video, session intro-
duction videos, and the general session pre-
sentation recordings are available for AASV
members to view.

The Swine Medicine Talks. Free video
recordings from the 2015-2019 Swine
Medicine Talks seminar series are available
to AASV members. Recent topics include
central nervous system disease in swine, feed
mill biosecurity, and the diversity of swine
veterinarians.

Heritage videos. To preserve some of the
personal histories and capture the human
element of swine veterinary medicine,
distinguished AASV members recollect
their experiences in the Heritage video
series. The latest Heritage video features
Dr Tom Burkgren, recently retired AASV
Executive Director. Listen to the life stories
of Dr Burkgren and 22 other distinguished
AASV members.

&

#DYK?

(Did You Know?)
AASV is on

social media
Join AASV on social media

Joinuson
Facebook @AASwineVets

Follow AASV on
Twitter @AASwineVets

Read AASV e-Letter news
headlines on
Twitter dAASVNews

Follow us on
Instagram dAASwineVets
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ADVOCACY IN ACTION

American College of Animal Welfare

he American Veterinary Medical As-

sociation’s (AVMA) American Board

of Veterinary Specialties (ABVS) cur-
rently recognizes 22 specialty organizations
comprising 40 veterinary specialties. More
than 11,000 veterinarians, several of which
are AASV members, have been awarded dip-
lomate status in one or more of these organi-
zations. While AASV members may be most
familiar with the American Board of Veteri-
nary Practitioners Swine Health Management
or the American College of Veterinary Pre-
ventative Medicine, the American College of
Animal Welfare (ACAW) became provision-
ally recognized by ABVS in 2012.

The ACAW offers veterinarians advanced
animal welfare training, education, and
board certification to ensure they con-
tinue to lead in advancing animal welfare
knowledge for the benefit of the public and
the profession. Veterinarians interested in
secking board certification in ACAW must
identify an ACAW Diplomate mentor and
develop a rigorous program of study to com-
plete the training requirements. Additional
credentialing requirements include publica-
tion and examination.

The comprehensive training covers on 9 key
areas:

o The concepts and history of animal
welfare including the Five Freedoms,
the 3R’s (reduction, replacement, and
refinement), and society’s changing
perceptions toward animals.

o Fthical issues associated with animal
use with emphasis on philosophi-
cal principles, cultural, societal, and
religious perspectives affecting animals,
quality of life, population management,
emerging animal technologies, and
society uses of animals and alternatives.

¢ Designing and conducting scientific
research to assess animal welfare using
measures of health, physiology, and
behavior.

o The elements of animal environments
that can influence their welfare includ-
ing housing and habitat, environmen-
tal complexity, social dynamics, and
husbandry practices.

o The role of the veterinary profession in
promoting animal welfare through care
and use recommendations, participation
in the legislative, regulatory, and policy-
setting process, and educating stakeholder
groups, the media, and the public.

o The individual veterinarian’s role in pro-
moting animal welfare through disease
diagnosis, treatment, and prevention;
recognition, assessment, prevention, and
management of pain, stress, and distress;
cuthanasia procedures; and disaster and
emergency preparedness and response.

e The impacts of human/animal/environ-
ment interactions on animal welfare
with focus on animal abuse or neglect,
environmental changes, and training of
animal caretakers.

e 'The international, federal, state, and local
laws, regulations, policies, and guidelines
related to the care and use of animals.

o Overarchingand species-specific
contemporary animal welfare issues for
companion animals, poultry, hooved

stock, equids, laboratory animals, and
zoo animals. Candidates must also
have knowledge of at least 2 of the 6
additional classes: aquatic animals,
aquaculture and fisheries, wildlife/ex-
otic animals, animals in entertainment
and exhibition, animals in education,
and working and assistance animals.

Veterinarians who attain this advanced level
of training in all aspects of animal welfare
science and ethics are uniquely positioned
to provide the public, general veterinary
practitioners, and other stakeholders with
accurate information and expertise con-
cerning animal welfare. Swine veterinarians
should consider pursuing board certifica-
tion to serve as leaders in the domestic and
global discussions of swine welfare. Because
the ACAW curriculum is diverse in scope,
it is essential that the diplomate body of
the college be equally as diverse. As of De-
cember 2018, there are 53 board-certified
diplomates in ACAW, of which at least 5
are AASV members (Drs John Deen, Tom
Parsons, Hans Coetzee, Meghann Pierdon,
and Monique Pairis-Garcia).

The AASV Foundation recognizes the im-
portance of having ACAW board-certified
swine veterinarians and offers a scholarship
program for AASV members. The scholar-
ship provides annual reimbursements for ac-
tual expenses related to the ACAW program
with a $20,000 maximum reimbursement. An
additional incentive payment of $10,000 will
be paid upon successful and timely comple-
tion of the ACAW Board Certification.
Veterinarians with at least 5 years of continu-
ous AASV membership are eligible for the
scholarship. For more information about
scholarship eligibility and the application
process, visit aasv.org/foundation/ACAl_
Scholarship.php. Visit acaw.clubexpress.
com/content.aspx?page_id=228&club_
id=8b3782module_id=2?4b1A for complete
details on becoming a diplomate of ACAW.

Sherrie Webb, MSc
Director of Swine Welfare
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Allen D. Leman Swine

Conference

September 14-17,2019 (Sat-Tue)

Saint Paul RiverCentre

Saint Paul, Minnesota

Hosted by the University of Minnesota

For more information:

Tel: 612-624-4754

Email: vetmedccapsaumn.edu

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

2019 Leman China Swine

Conference
October 19-21,2019 (Sat-Mon)
Zhengzhou International Convention

and Exhibition Center
Zhengzhou, China

FOI‘ more information:
Web: vetmed.umn.edu/nmews-events/
leman-china-swine-conference

2019 North American PRRS
Symposium

November 2-3, 2019 (Sat-Sun)

Chicago Marriott, Downtown
Magnificent Mile

Chicago, Illinois

For more information:

Email: frowlanddvet.k-state.edu

Web: www.vet.k-state.edu/na-prrs/in-
dex.html

To register:

Web: cruad.org/crwad2@l9/registra-
tion/

UPCOMING MEETINGS

2019 ISU James D. McKean

Swine Disease Conference
November 7-8, 2019 (Thu-Fri)
Scheman Building

Iowa State University

Ames, lowa

For registration information:
Registration Services

Iowa State University

1601 Golden Aspen Drive #110
Ames, lowa 50010

Tel: 515-294-6222

Fax: 515-294-6223

Email: registrations@iastate.edu

For questions about program content:
Dr Chris Rademacher

Conference Chair

Iowa State University

Email: cjrdvmdiastate.edu

Pig Welfare Symposium
November 13-15, 2019 (Wed-Fri)
Minneapolis Marriott City Center

Minneapolis, Minnesota
Hosted by the National Pork Board

For more information:
Web: www.pork.org/pus

American Association of
Swine Veterinarians

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

For more information:
American Association of
Swine Veterinarians

830 26 Street

Perry, Iowa

Tel: 515-465-5255

Email: aasv@laasv.org
Web: www.aasv.org/annmtg

26™ International Pig

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

Florianopolis, Brazil

For more information:

Tel: +55 31 3360 3663

Email: ipvs2@2@8aipvs2B2@.com
Web: ipvs2@2@.com

International Conference

on Pig Survivability

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

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

FOI‘ more information:
Email: jderouch@ksu.edu
Web: www.piglivability.org/conference

For additional information on upcoming meetings: www.aasv.org/meetings
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AASYV Industry Support Council
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