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tional level including coordinating various ISU AASV Chapter wet labs and 
participating in the student seminar and scholarship competition at the 
2023 and 2024 AASV Annual Meetings. “I have learned the importance of 
communication, networking, and leadership through these experiences. I 
am so thankful for the opportunities and support that the AASV organiza-
tion has provided to students and look forward to participating in more 
events in the future.” said Mallory. 

2024 AASV Board of Directors Alternate Student Delegate
Iowa State University



Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.
©2024 Elanco or its affiliates. 
PM-US-24-1262 | 1454467063

Redefine your PSY. Pigs, profit, potential, or pounds per sow — 

pick the productivity metric that matters to you. With products 

that perform, and experts that advise, Elanco has a productivity 

lever built for you. A Full Value Sow is a Full Value Start. 

MAKING SOW 
SUCCESS EASY

Learn more at: farmanimal.elanco.com/us/brand/redefine-your-psy
DISCOVER PRODUCTIVITY



241Journal of Swine Health and Production — Volume 32, Number 6

Officer’s message

“We must earn the trust of those we 
hope to influence by demonstrating 

our character, ability, strength, and 
truth consistently and constantly  
in our interactions with our peers 

and clients.” 

Be a champion for all pigs, everywhere

You have probably noticed by now 
that the AASV executive officer 
team is sharing the responsibility 

to pen the President’s Messages in  
Dr Angela Baysinger’s absence. Dr  
Hollis called on us to be advocates, and 
Dr Robbins carried this theme further 
to discuss many of the rewarding for-
mal and informal opportunities that 
arise to advocate within our practice and 
AASV activities. The objectives of ad-
vocacy and teaching are similar in that 
each seeks to provide knowledge that 
will change behavior. To achieve this 
behavioral change, the knowledge must 
be meaningful and compelling to the 
person you hope to influence or teach. 
As an organization, we have focused on 
evidence-based practice principles since 
our inception. Many of our member-
ship fit the description of the “clinician-
scientist” working to better understand 
animal health and welfare in real-time 
while managing cases.  I remember my 
first AASV Annual Meeting and being 
impressed at the emphasis placed on 
systematic inquiry and the development 
and sharing of new knowledge with an 
evidence basis. Tangible examples of 
true, life-long learners were walking the 
halls and standing at the podiums of that 
meeting, and it was motivating. Certainly 

Dr Baysinger was an example of some-
one who worked to generate reliable 
new knowledge to improve the health 
and welfare of the pigs in our care using 
quality evidence-based approaches. 

When building evidence, we begin with 
quality, systematic data that have as 
much bias removed as possible. These 
data are analyzed and summarized into 
information and then join the avail-
able body of information that becomes 
the evidence that supports a particular 
treatment or intervention.  However, 
providing this evidence alone is not suffi-
cient for teaching or advocacy. Addition-
al components are required, especially 
when we are summarizing evidence as 
part of our message. 

Trust is a critical component of teaching 
and advocacy. Merriam-Webster defines 
trust as “a firm belief in the character, 
ability, strength, or truth of someone or 
something.” If effective advocacy and 
teaching require evidence plus trust, 
then we are constantly advocating and 
teaching even when that is not the focus 
of the day’s activities. We must earn the 
trust of those we hope to influence by 
demonstrating our character, ability, 
strength, and truth consistently and con-
stantly in our interactions with our peers 
and clients. As part of AASV executive 
committee meetings with organizations 
like the National Pork Board, the Ameri-
can Association of Veterinary Medical 
Colleges, and the American Veterinary 
Medical Association over the past year, 
it is clear that we are the trusted experts 
on swine health and welfare, especial-
ly in pork production settings. These 
groups also understand evidence-based 
approaches to medicine and can engage 
in discussions about topics of mutual in-
terest at a very technical level. 

Most of the targets of our teaching and 
advocacy efforts are not prepared to en-
gage at a highly technical level. Things 
that strengthen trust are the effort to 
meet others at their level of understand-
ing and listening to what is important to 
them. Common ground is a great position 
from which to advocate. Dr Baysinger 
understood these things and lived them. 

She earned trust as an advocate because 
she was engaged in what she was talking 
about every day. 

While we are talking about teaching 
and advocacy, it is important to reflect 
on whom we, as an organization, repre-
sent. When you review historical meet-
ing agendas, the practice activities of 
our membership, and the statements 
that we make as an organization, we are 
clearly focused on production medicine 
practiced on animals that are destined 
for the human food supply. When you 
consider that the overwhelming major-
ity of pigs in the world are raised for 
this purpose, and their health has a very 
direct impact on most of the human 
population, this makes sense and should 
continue. 

I would argue that the relatively recent 
increase in pigs being used for other 
purposes such as biomedical research, 
pets, and competitive show animals 
means there are some additional areas 
that we need to include if we expect to be 
the exclusive advocates for swine medi-
cine. Estimates vary significantly but 
suggest that there are at least 1,000,000 
households with a pet pig and about 
100,000 sows producing show pigs.  If 
you consider that most of the show pig 
producers are more like each other, in 
terms of production characteristics and 
health challenges, than they are to any 
other system, they would have been the 
11th or 12th largest production system in 
the United States in 2023.

As current chair of the Program Plan-
ning Committee preparing for the next 
AASV Annual Meeting, I have spent a lot 
of time seeking out and talking to veteri-
narians that practice swine medicine, 

Officer’s message continued on page 243
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but are not members of our organiza-
tion, to better understand how we as an 
association might meet their needs. You 
will see the results of these conversa-
tions reflected in the agenda of the 2025 
Annual Meeting in San Fransisco. Why 
dedicate part of our valuable meeting 
time to topics pertinent to biomedi-
cal, show, and pet pigs? Because AASV 
should be the trusted advocates for all 
pigs, everywhere. Trust is critical in ef-
fective advocacy and trust develops from 
demonstrating our character, ability, 
strength, and truth consistently and con-
stantly. This means we need to engage 
these areas of practice and groups of cli-
ents. There is nothing about a pig’s role 
or use in society that should interfere 
with providing the highest quality of 
health and welfare while they are alive 
and in our care. 

See you in San Fransisco when we re-
mind folks that we are the pig’s cham-
pion – all pigs, everywhere.

Locke Karriker, DVM,  MSc, DACVPM 
AASV President-Elect
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Executive Director’s message

“The US Department of Agriculture 
Swine Influenza Surveillance Program 
is still accepting submissions from the 

veterinary diagnostic laboratories and 
conducting next-generation sequencing 

to monitor for the emergence of new 
strains or potential recombination.”

High Path AI, it’s not just for poultry anymore

Influenza is a respiratory disease. Ex-
cept when it’s not. Highly pathogenic 
avian influenza (HPAI) has reminded 

us once again that viruses find a way to 
adapt, and influenza is a master at adapt-
ing. I can accept that an influenza virus 
occasionally finds its way from the re-
spiratory tract of a migratory bird into a 
chicken, or even pig. But a bovine mam-
mary gland?? Come on. Really.

As everyone knows, the influenza virus 
made exactly that leap earlier this year. 
At the time of this writing, the virus 
continues to circulate at will, putting 
much of the US dairy herd at risk. For-
tunately, it is not killing cows, but infec-
tion does result in significant, hopefully 
temporary, illness and losses in milk 
production. Continued virus circulation, 
however, poses an increased risk for in-
fection in poultry flocks where exposure 
results in high rates of mortality and 
depopulation of entire flocks. To date, 
we have been fortunate to have avoided 
swine infections – as far as we know.

Researchers are beginning to explore 
what the implications might be for an 
H5N1 infection in swine. We need to 
understand what clinical signs to ex-
pect, how the disease might manifest in 
swine, how it might be transmitted, any 
risks to exposure in meat, etc. There are 
early indications that it might be a rela-
tively mild clinical disease in swine but 
with possible central nervous system 
signs raising concerns that the disease 
might go undiagnosed (or misdiagnosed) 
for a time.

This is why continued surveillance and 
sample submissions are critically impor-
tant. The US Department of Agriculture 
Swine Influenza Surveillance Program 
is still accepting submissions from the 
veterinary diagnostic laboratories and 
conducting next-generation sequenc-
ing to monitor for the emergence of 
new strains or potential recombination. 
We have heard, however, that sample 
submissions are declining due to reluc-
tance to have samples tested because of 
limited detail regarding the regulatory 
response. 

In response to these concerns, the Na-
tional Pork Producers Council is lead-
ing an effort involving AASV, National 
Pork Board, Swine Health Information 
Center, and others to develop an H5N1-
specific response plan that can then be 
shared with state and federal animal 
health officials. The goal of this effort is 

to have an agreed-upon response plan 
ahead of an H5N1 outbreak in swine so 
everyone understands what will happen 
when the first, and subsequent, positive 
herds are detected.

Our only hope of detecting this influ-
enza variant early in an outbreak will 
likely rely on robust surveillance. The 
earlier we can detect it, the more options 
we have of addressing it, controlling it, 
monitoring it, and ultimately eliminat-
ing it. Please encourage your producers 
to continue to submit suspect samples 
to the diagnostic laboratory and be vigi-
lant for any production abnormalities. 
In addition, encourage farm employees 
to get vaccinated for seasonal flu and 
avoid contact with pigs if they are not 
feeling well. While it may not prevent an 
H5N1 introduction, it will help decrease 
the number of strains to which pigs are 
exposed.

Harry Snelson, DVM 
Executive Director
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From the editorial office

“Starting with this issue, we will 
implement the new Online Ahead 
of Print (OAOP) feature, marking 

a significant step forward in the 
journal’s contribution to the timely 

dissemination of peer-reviewed 
literature focused on swine health 

and production.”

Online Ahead of Print

I am thrilled to share some exciting 
news! The journal office, the editorial 
board, and I are delighted to intro-

duce a new feature designed to enhance 
the timeliness and impact of the peer-re-
viewed manuscripts published in JSHAP. 

Starting with this issue, we will imple-
ment the new Online Ahead of Print 
(OAOP) feature, marking a significant 
step forward in the journal’s contribu-
tion to the timely dissemination of peer-
reviewed literature focused on swine 
health and production. 

Accelerating access to 
knowledge
I am sure most of you would agree that 
the pace of advancements in swine prac-
tice, and swine health and production, 
continues to rapidly accelerate. The dis-
semination of peer-reviewed literature 
must keep up! Our new OAOP feature 
will bridge the gap between manuscript 
acceptance and the publication of the 
final, paginated, online and print is-
sues. With OAOP, accepted JSHAP manu-
scripts will be published online imme-
diately after completing the peer-review 

process and editorial processing. This 
will provide researchers and veterinary 
practitioners with prompt access to the 
latest findings, without waiting for the 
full issue to be compiled and printed. 

Enhancing visibility and 
impact
Another key advantage of OAOP is the 
increased visibility that early online 
publication enables. Articles published 
online ahead of print can be indexed in 
scientific databases, ensuring that they 
are discoverable by the global swine 
and research community. Furthermore, 
these OAOP manuscripts can be cited 
just like fully published manuscripts. 
This enhanced visibility often translates 
into earlier citations, which can be cru-
cial for authors seeking to establish or 
advance their careers. Moreover, the 
extended period during which an ar-
ticle remains in the spotlight—first as 
an OAOP and later as part of a paginated 
issue—can boost its impact and overall 
readership. 

Improving the author and 
reader experience
For authors, OAOP represents a signifi-
cant improvement in the publication 
process. The time between acceptance 
and reader availability is greatly re-
duced, offering authors the benefit of 
having their work disseminated more 
quickly. This can be particularly benefi-
cial for early-career researchers or for 
those working on time-sensitive topics 
such as novel disease outbreaks or swine 
production tools.

For readers, OAOP provides a more up-to-
date reading experience. You will be able 
to access the latest JSHAP peer-reviewed 
publications without waiting for the full 
issue release. Keep an eye on the AASV 
e-Letter for announcements when man-
uscripts are available online ahead of 
print.

As we roll out the “Online Ahead of 
Print” feature with our November/ 
December issue, the editorial board  
and journal staff remain committed to 
maintaining the rigorous standards of 
peer review and editorial quality that  
JSHAP readers expect. The OAOP feature 
is not about speed; it is about timely,  
accessible, and impactful science.

I invite all of you: JSHAP readers, authors, 
and reviewers, to explore this new fea-
ture on the AASV website and see what is 
available online ahead of print.

I hope you enjoy this issue.

Terri O’Sullivan, DVM, PhD 
Executive Editor
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Assessment of hemoglobin concentration in 
sows and their offspring over consecutive 
reproductive cycles

original researchPeer reviewed

Katlyn A. McClellan, MSc; Merlin D. Lindemann, PhD; Crystal L. Levesque, PhD

Summary
Objective: Evaluate hemoglobin concen-
tration (HbC) in sows and their offspring 
over consecutive parities. 

Materials and methods: Twenty-three 
females were monitored for HbC during 
parities 1, 2, and 3 at 7 timepoints (30 [± 2], 
60 [± 2], 90 [± 2], and 112 days of gestation, 
2 and 16 [± 1] days of lactation, and 5 [± 1] 
days post weaning). Piglet HbC was mea-
sured within 18 hours after birth and at 
16 (± 1) days of age. Pigs were classified 
as anemic (HbC < 10 g/dL) or nonanemic 
(HbC ≥ 10 g/dL) at each timepoint.

Results: On gestation day 90, 71.1% of 
sows were anemic across parities. In par-
ity 1, HbC was less on lactation day 16 
than all gestational timepoints (P < .001). 
In parity 2, HbC on lactation days 2 and 16 
was less than all gestational timepoints 
(P < .001). In parity 3, HbC on lactation 
days 2 and 16 was less than gestation 
days 30 and 60 (P = .015). Piglet anemia 
prevalence at 1 day of age was 55.8%, 
36.3%, and 46.1% for parity 1, 2, and 3, 
respectively (X2 < .001). Piglet anemia 
prevalence at 16 days of age was 35.6%, 
18.7%, and 15.9% for parity 1, 2, and 3, re-
spectively (X2 < .001). 

Implications: Decreasing sow HbC over 
the reproductive cycle and lack of post-
weaning recovery in parity 3 indicates 
iron declines with advancing parity and 
may impact long-term health. Piglet ane-
mia prevalence declined with advancing 
parity, suggesting a need to reevaluate 
piglet iron supplementation in litters 
from younger females.

Keywords: swine, anemia, hemoglobin, 
sow

Received: March 14, 2024 
Accepted: July 1, 2024 
Published online: October 8, 2024

Resumen - Evaluación de la concen-
tración de hemoglobina en cerdas y sus 
lechones durante ciclos reproductivos 
consecutivos 

Objetivo: Evaluar la concentración de 
hemoglobina (HbC) en cerdas y sus 
lechones en partos consecutivos. 

Materiales y métodos: Veintitrés hem-
bras fueron monitoreadas para la HbC 
durante los partos 1, 2 y, 3 en 7 ocasio-
nes (30 [± 2], 60 [± 2], 90 [± 2], y 112 días de 
gestación, 2 y 16 [± 1] días de lactancia, y 
5 [± 1] días después del destete). La HbC 
de los lechones se midió dentro de las 18 
horas posteriores al nacimiento y a los 
16 (± 1) días de edad. Los cerdos se cla-
sificaron como anémicos (HbC < 10 g/dL) 
o no anémicos (HbC ≥ 10 g/dL) en cada 
punto de muestreo. 

Resultados: En el día 90 de gestación, 
el 71.1% de las cerdas presentaban ane-
mia en todas las paridades. En el parto 
1, la HbC fue menor el día 16 de lactan-
cia comparada con todos los puntos de 
muestreo durante la gestación (P < .001). 
En la paridad 2, la HbC en los días 2 y 
16 de lactancia fue menor que en todos 
los momentos de muestreo durante la 
gestación (P < .001). En la paridad 3, 
la HbC en los días de lactancia 2 y 16 
fue menor que en los días 30 y 60 de 
gestación (P = .015). La prevalencia de 
anemia de lechones al día 1 de edad fue 
de 55.8%, 36.3%, y 46.1% para las pari-
dades 1, 2, y 3, respectivamente (X2 < 
.001). La prevalencia de anemia de los 
lechones a los 16 días de edad fue de 
35.6%, 18.7%, y 15.9% para el parto 1, 2, y 
3, respectivamente (X2 < .001). 

Implicaciones: La disminución de la 
HbC en las cerdas a lo largo del ciclo 
reproductivo, y la falta de recuperación 
post-destete en el parto 3 indica que el 
hierro disminuye con el aumento de 
paridad y puede afectar la salud a largo 
plazo. La prevalencia de la anemia de los 
lechones disminuyó con el aumento en 
paridad, lo que sugiere la necesidad de 
reevaluar la suplementación
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Trace mineral nutrition has re-
ceived considerably less atten-
tion than other areas (ie, amino 

acids and energy) of pig nutrition, and 
most studies to establish trace mineral 
requirements were conducted prior to 
1980.1 Additionally, trace mineral re-
quirements are based on a per kg of feed 
basis and do not take into account the 
body weight of the animal, its produc-
tion level (including metrics such as total 
piglets born), changing metabolic needs 
during gestation and lactation, or parity. 
Industry levels of iron inclusion within 
mineral premixes into sow diets are 
several times higher than the published 
recommendations. In a recent survey of 
vitamin and trace mineral levels in US 
swine diets, average dietary iron con-
tent (mg/kg) was 1.37-fold higher than 
NRC requirement estimates1 with the 
25th and 75th percentile at 1.2- and 1.48-
fold higher, respectively.1,2 The authors 
suggest the increased inclusion of trace 
minerals may be attributed, in part, 
to an evolving understanding that the 
nutritional demands of modern hyper-
prolific sows may differ from current 
recommendations. However, despite 
the common fortification of iron in sow 
diets that are above recommended lev-
els, deficiencies may still emerge due to 
escalating iron demands associated with 
increased litter size resulting from pro-
lific breeding. 

Recent data suggests that approximately 
50% of sows exhibit low hemoglobin 
(Hb) concentration (HbC), with a greater 
prevalence of anemia observed in older 
parity sows and during lactation3; how-
ever, this data is based on single point of 
time assessment across individuals rath-
er than serial observations in the same 
females. Mahan and Newton4 reported 

that with advancing parity and greater 
levels of productivity, sows had a greater 
degree of depletion of micro-mineral sta-
tus. Further the relationship of sow Hb 
status with parity and the impact on pig-
let Hb with parity is not well established. 
This prompts the question whether the 
greater prevalence of anemia in older 
parity sows also results in a decline in 
iron status of the offspring and whether 
the decline can be attributed to an esca-
lation in the sow’s iron requirements and 
a subsequent deficiency over time. 

In response to these observations and 
the expected increase in reproductive 
capacity of sows, our study employed 
a longitudinal approach to track blood 
HbC, an indicator of anemia, across con-
secutive reproductive cycles in female 
pigs. We assessed sow HbC at 4 gesta-
tional, 2 lactational, and 1 post-weaning 
timepoints. This study aimed to address 
the current knowledge gap concerning 
the timeline of anemia onset in sows. 
Additionally, we explored the impact of 
parity and sow HbC on the Hb status and 
anemia prevalence of suckling piglets.

Animal care and use 
All procedures used in this study were 
approved by the South Dakota State Uni-
versity (SDSU) Institutional Animal Care 
and Use Committee (IACUC No. 2209-
051) and adhered to the Guide for the 
Care and Use of Agricultural Animals 
in Research and Teaching (4th edition, 
2020). Animals used in this experiment 
were raised and managed in the sow 
barn at SDSU Swine Education and Re-
search Facility, located in Brookings, 
South Dakota. This study was conducted 
between September 2022 and October 
2023.

Materials and methods
Animals, experimental design, 
and feeding 
A total of 23 female pigs (PIC Cambo-
rough 42) with a mean (SD) age of 250 
(21) days at first breeding were moni-
tored across reproductive parities 1 to 3. 
The mean (SD) wean-to-estrus interval 
among the sows across parities was 5 (1) 
days. Blood HbC measurements were 
conducted at seven timepoints (30 [± 2], 
60 [± 2], 90 [± 2], and 112 days of gesta-
tion, 2 and 16 [± 1] days of lactation, and 
5 [± 1] days post weaning). Females were 
housed in gestation stalls from breeding 
until pregnancy confirmation at 28 to 
30 days after breeding, after which they 
were moved to group housing. Around 
day 110 of gestation, females were relo-
cated to farrowing crates until weaning. 
The study spanned 3 complete reproduc-
tive cycles, with 12 females monitored in 
parities 1, 2, and 3; 7 females monitored 
in parities 1 and 2; and 4 females moni-
tored in parities 2 and 3.

Diets were formulated to meet or exceed 
NRC nutrient requirement estimates for 
pregnant and lactating gilts1 based on an 
expected litter size of 14 piglets (Table 1). 
Females were provided the standard 
SDSU gestation diet to maintain body 
condition score 2.5 to 3 in each parity. 
Electronic sow feeders (Gestal 3G, Jyga 
Technologies Inc) were used to provide 
daily feed allotment in gestation group 
housing. Daily feed allotment in lacta-
tion followed a step-up program accord-
ing to the standard SDSU feed curve us-
ing an electronic feeding system (Gestal 
Solo, Jyga Technologies Inc) starting 
with a target of 2.7 kg on day 1 post far-
rowing and to achieve ad libitum intake 

Résumé - Évaluation de la concentra-
tion d’hémoglobine chez les truies et 
leur progéniture au cours de cycles de 
reproduction consécutifs 

Objectif: Évaluer la concentration 
d’hémoglobine (HbC) chez les truies 
et leur progéniture au cours de parités 
consécutives. 

Matériel et méthodes: Vingt-trois fe-
melles ont été surveillées pour l’HbC 
pendant les parités 1, 2, et 3 à 7 moments 
(30 [± 2], 60 [± 2], 90 [± 2], et 112 jours de 
gestation, 2 et 16 [± 1] jours de lactation, 
et 5 [± 1] jours après le sevrage). L’HbC 
des porcelets a été mesurée dans les 18 
heures suivant la naissance et à 16 (± 1) 

jours d’âge. Les porcelets ont été classés 
comme anémiques (HbC < 10 g/dL) ou 
non anémiques (HbC ≥ 10 g/dL) à chaque 
moment. 

Résultats: Au jour 90 de la gestation, 71.1 
% des truies étaient anémiques toutes 
parités confondues. À la parité 1, l’HbC 
était inférieure au jour 16 de la lacta-
tion qu’à tous les points de gestation (P < 
.001). À la parité 2, l’HbC aux jours 2 et 16 
de la lactation était inférieure à tous les 
points de gestation (P < .001). À la parité 
3, l’HbC aux jours 2 et 16 de la lactation 
était inférieure à celle aux jours 30 et 60 
de la gestation (P = .015). La prévalence 
de l’anémie des porcelets à 1 jour d’âge 
était de 55.8%, 36.3%, et 46.1% pour les 

parités 1, 2, et 3, respectivement (X2 
< .001). La prévalence de l’anémie des 
porcelets à 16 jours d’âge était de 35.6%, 
18.7%, et 15.9% pour les parités 1, 2, et 3, 
respectivement (X2 < .001). 

Implications: La diminution de l’HbC 
des truies au cours du cycle de reproduc-
tion et l’absence de récupération après 
le sevrage à la parité 3 indiquent une 
diminution du fer à mesure que la parité 
progresse et peuvent avoir un impact sur 
la santé à long terme. La prévalence de 
l’anémie des porcelets a diminué avec 
l’avancement de la parité, ce qui suggère 
la nécessité de réévaluer la supplémenta-
tion en fer des porcelets dans les portées 
de femelles plus jeunes. 
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Table 1: Composition of gestation and lactation diets (as-fed basis)

Item Gestation Lactation

Ingredient, %

   Ground corn 81.33 66.19

   Soybean meal 14.62 29.85

   Calcium carbonate 1.36 1.22

   Monocalcium phosphate, 21% 1.84 1.76

   Salt 0.50 0.50

   Swine trace mineral premix* 0.15 0.15

   Swine sow vitamin premix† 0.05 0.05

   Swine toxin binder‡ 0.15 0.15

   Larvicide§ 0.13 0.13

Calculated composition

   Dry matter, % 89.5 89.6

   Metabolizable energy, kcal/kg 3403.4 3269.2

   Crude protein, % 13.5 19.4

   Calcium, % 0.91 0.89

   Phosphorus-total, % 0.75 0.76

   Phosphorus-dig, % 0.41 0.42

Standardized ileal digestibility of amino acid, % 

   Lysine 0.55 0.97

   Threonine 0.42 0.62

   Methionine 0.21 0.28

   Tryptophan 0.12 0.20

   Isoleucine 0.47 0.72

   Valine 0.56 0.80

   Arginine 0.73 1.17

   Histidine 0.33 0.47

   Leucine 1.2 1.55

   Phenylalanine 0.59 0.85

Analyzed composition

   Crude protein, % 14.90 18.53

   Crude fat, % 3.11 1.94

   Crude fiber, % 3.19 2.44

   Ash, % 5.52 4.60

Iron, mean (SD), ppm¶ 283.8 (28.8) 318.4 (29.8)

*  Minimum provided the following per kg of diet: Copper 20 mg, Iodine 0.36 mg, Iron (ferrous sulfate) 165 mg, Manganese 40 mg, 
Selenium 0.3 mg, Zinc 170 mg (J & R Distributing Inc).

†  Minimum supplied the following per kg of diets: Calcium 55 mg, Vitamin A 11,000 IU, Vitamin D3 1650 IU, Vitamin E 55 IU; Vitamin 
B12 0.044 mg, Menadione 4.4 mg, Biotin 0.165 mg, Folic Acid 1.1 mg, Niacin 55 mg, d-Pantothenic Acid 60.5 mg, Vitamin B16 3.3 mg, 
Riboflavin 9.9 mg, Thiamin 3.3 mg (J & R Distributing Inc).

‡ Algonite; blend of dried yeast cells, diatomaceous earth, and algae (Olmix NA Inc).
§ Minimum supplied the following per kg of diets: Active Ingredient: Tetrachlorovinphos 75.9 mg (Elanco US Inc).
¶ Analyzed iron represents the mean of five subsamples within a given diet.
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within 5 days after parturition. Daily 
iron intake was determined based on 
daily feed intake and dietary iron con-
tent. Dietary iron content was based on 
the mean (SD) of 5 analyzed samples 
collected across the 3 gestation periods 
(283.8 [28.8] ppm of iron) and 5 analyzed 
samples across the 3 lactation periods 
(318.4 [29.8] ppm of iron). 

Reproductive performance and 
body weight 
Throughout each reproductive cycle, fe-
males were weighed on days 2 (± 1) and 
109 (± 1) of gestation and on days 2 and 
19 (± 3) of lactation. After completion of 
farrowing, comprehensive reproduc-
tive performance data for sows were 
recorded including litter size and num-
ber of mummified and stillborn piglets. 
Stillborn piglets were recorded based 
upon visual assessment (ie, no visible 
signs of crushing, lying near the rear of 
the sow or crate). Piglets born alive were 
weighed within 18 hours after birth and 
at weaning. Weaning (mean [SD]) oc-
curred on days 18.1 (2.4), 18.5 (1.5), and 
19.6 (1.8) of lactation for parity 1, 2, and 
3, respectively. 

Blood HbC
Blood samples were collected from an 
ear vein of sows and piglets by pricking 
with a 20-gauge, 2.5-cm needle and col-
lecting a blood droplet into disposable 
microcuvettes via capillary action. Mi-
crocuvettes were analyzed using the He-
moCue Hb 201+ device (HemoCue Amer-
ica) with the resulting HbC displayed 
and recorded within 60 seconds. The 
HemoCue is a suitable indicator of blood 
HbC and was determined to be within 
1% of laboratory analysis of HbC when 
comparing blood collected at the same 
anatomical location (ie, arterial vein),5 

and within 4% when comparing labora-
tory analysis of blood collected at a dif-
ferent anatomical location (ie, ear vein 
vs jugular).6 A total of 364 samples (52 
samples per timepoint) were collected 
from sows over the duration of this ex-
periment (n = 19, 17, and 16 at each time-
point in parity 1, 2, and 3, respectively). 
All piglets born alive for each respective 
parity (n = 294 for parity 1; n = 262 for 
parity 2; and n = 234 for parity 3) were 
monitored for HbC by collecting blood 
samples as previously described within 
18 hours after birth, post colostrum in-
take, to allow for potential dehydration 
correction. Piglets received a 200 mg 
dose of iron (Gleptoferron, CEVA Animal 
Health) administered intramuscularly at 

3 (1) days of age. Blood HbC was assessed 
in all piglets at 16 (1) days of age (n = 261 
for parity 1; n = 219 for parity 2; and n = 
201 for parity 3) to maintain consistency 
with the day of age each piglet was tested 
regardless of their actual weaning age.

Statistical analysis
To ensure the validity of our statistical 
approach, we performed checks for the 
assumptions of analysis of variance, in-
cluding homogeneity of variances and 
normal distribution. Blood HbC of sows 
and piglets across time within each par-
ity was analyzed as repeated measures 
analysis of variance using the GLIMMIX 
procedures of SAS 9.4 (SAS Institute Inc) 
where day was the repeated measure. 
The Proc Mixed procedure of SAS was 
used to compare blood HbC of sows and 
piglets across parity at a given timepoint 
and to compare sow body weight and re-
productive performance across parity. 
Differences between parity were tested 
using Tukey’s honest significant differ-
ence test. Sows and piglets were catego-
rized as anemic using an HbC threshold 
of < 10 g/dL1,7 and the percentage of ane-
mic and nonanemic animals in those 
categories within each parity was com-
pared using a Chi-square test. Given the 
decline in HbC over time and parity, the 
interaction between parity and repro-
ductive day on sow HbC was evaluated 
using a multiple regression model and 
the slope-ratio analysis.8 The statistical 
model used in the analysis is expressed 
as: y = a + bsxs + e  where y is the response 
criterion (sow HbC at a given timepoint); 
a is intercept; bs is the slope; xs is day 
(independent variable); and e is random 
error. An individual sow served as the 
experimental unit. An alpha ≤ .05 was 
considered significant and an alpha of 
.06 to .10 was considered a tendency.

Results
Reproductive performance 
At breeding, females had less body 
weight in parity 1 than parity 2 and 3  
(P < .001; Table 2). On day 109 of gesta-
tion, sows were heavier in parity 3 than 
in parity 1 (P = .02), with parity 2 being 
intermediate. Sow body weight on day 
2 of lactation did not differ between 
parities; however, on day 19, sows were 
heavier in parity 3 than in parity 1 and 
parity 2 (P < .001). Sows in parity 3 had 
greater (P = .007) total piglets born than 
in parity 1 and 2; however, piglets born 
alive did not differ between parities 
(Table 2). Stillborn rates in parity 3 were 

greater (P < .001) than in both parity 1 
and 2. In the first two parities, percent-
age of stillborn piglets was 4% for both 
anemic and nonanemic sows. In parity 
3, the percentage of stillborn piglets was 
11% among anemic sows compared to 
7% among nonanemic sows. Individual 
birth weights of piglets born alive were 
greater in parity 2 (P < .001) followed by 
parity 3, with parity 1 born alive birth 
weights being the lowest. Piglet wean 
weights did not differ between pari-
ties. Piglet age at weaning tended to be 
greater (P = .061) in parity 3 than in par-
ity 1 and 2. The total number of piglets 
weaned was greater in parity 3 (P = .031) 
than in parity 1, with parity 2 being 
intermediate. 

Sow feed and iron intake 
Daily sow feed intake during gestation 
did not differ by parity (Table 2). Howev-
er, daily feed intake varied during lacta-
tion, with parity 3 sows having greater  
(P = .002) daily feed intake than both par-
ity 1 and 2 sows. There was no difference 
in estimated daily iron intake between 
parities in gestation, however in lacta-
tion, parity 3 sows consumed greater  
(P < .001) iron than in parity 1 and 2. 

Sow HbC within and across 
parity 
In parity 1, HbC was less (P = .015) on day 
16 than on day 2 of lactation, and day 16 
was less than all gestational timepoints 
(P < .001). Parity 1 sows had greater HbC 
on day 5 post weaning than on day 16 of 
lactation (P = .012). In parity 2, both day 
2 and 16 of lactation had less HbC than 
all gestational timepoints (P < .001), with 
greater HbC observed on day 5 postwean-
ing than on day 16 of lactation (P < .001). 
In parity 3, sows had less HbC on days 2 
and 16 of lactation than on days 30 and 60 
of gestation (P = .015). No differences were 
observed between days 90 and 112 of ges-
tation, days 2 and 16 of lactation, and day 
5 post weaning in parity 3. 

Comparing across parities, HbC was 
greater (P = .04) in parity 1 and 2 than in 
parity 3 on day 30 of gestation (Table 3). 
On day 60 of gestation, HbC was less  
(P = .03) in parity 2 and 3 than in parity 
1. There was no difference in sow HbC 
on days 90 and 112 of gestation across 
parities.

On day 2 of lactation, parity 1 had great-
er (P < .001) HbC than both parity 2 and 
3. On day 16 of lactation, mean HbC fell 
below the threshold considered anemic 
irrespective of parity, and parity 1 was 
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Table 2: Sow body weight, reproductive performance, feed intake, and iron intake over 3 consecutive reproductive cycles

Variable

Parity

1 2 3 SEM P*

Total females, No. 19 17 16

Sow body weight, kg

   Gestation d 0 161.9a 201.5b 214.4b 4.1 < .001

   Gestation d 110 229.6a 238.9ab 245.1b 3.8 . 02

   Lactation d 2 216.3 225.3 225.1 3.6 .12

   Weaning* 201.7a 215.1a 233.8b 4.5 < .001

Total born, No. 16.6a 16.8a 17.5b 0.5 . 02

Born alive, No. 15.7 16.0 15.7 0.64 .94

Stillborn rate†, % 4.0a 4.0a 8.0b 0.3 < .001

Piglet birth weight, kg 1.42a 1.68b 1.58c 0.02 < .001

Piglet wean weight‡, kg 5.6 5.6 5.9 0.2 .49

Piglet wean age, d 17.9x 18.3x 19.6y 0.5 .06

Total weaned, No. 14.5a 14.7ab 15.2b 0.4 .03

Gestation feed intake, kg/d 2.18 2.20 2.20 0.01 .47

Gestation iron intake§, mg/d 619.1 624.6 624.1 0.09 .50

Lactation feed intake, kg/d 5.3a 5.5a 6.9b 1.20 .002

Lactation iron intake§, mg/d 1698.9a 1755.8a 2226.9b 0.1 < .001

*   Weaning (mean [SD]) occurred on day 18.1 (2.4), 18.5 (1.5), and 19.6 (1.8) of lactation for parity 1, 2, and 3, respectively.
†   The stillborn rate is expressed as a percentage of stillborn piglets relative to the total number of piglets born.
‡   Wean weights adjusted for lactation day as a covariate.
§   Calculated as individual feed intake × analyzed diet iron content. Analyzed iron represents the mean of five subsamples within a  

  given phase.
a,b,c  Different superscripts within the same row indicate differences at P < .05.
x,y    Different superscripts within the same row indicate tendences at P > .06 to P < .10. 

greater (P = .05) than parity 2 and 3. At 
day 5 post weaning, sow HbC did not dif-
fer between parity 1 and 2, however, par-
ity 3 was less (P < .001) than both parity 
1 and 2.

Sow anemia prevalence by  
parity 
During gestation, the prevalence of ane-
mia peaked at day 112 for parity 1, 2, and 
3, reaching rates of 26.3%, 29.4%, and 
37.5%, respectively (X2 < .001). The prev-
alence of anemia on day 2 of lactation 
for parity 1, 2, and 3 was 20%, 94.1%, and 
87.5%, respectively (X2 < .001). On day 
16 of lactation, the prevalence of ane-
mia for parity 1, 2, and 3 was 57.9% and 
82.3%, 75.0%, respectively (X2 < .001). The 
cumulative prevalence of anemia across 
all timepoints was 24.0% for parity 1, 
37.0% for parity 2, and 47.3% for parity 3 
(X2 < .001).

Changes in sow HbC over time
Slope ratio analysis revealed a negative 
linear effect (P < .001) within each parity 
(Figure 1), indicating a decline in HbC 
over time where parity 2 slope tended 
(P = 0.105) to be greater than the slope of 
both parity 1 and 3. 

Parity 1:  
sow HbC = 12.4 + (-0.016 × d),  
R2 = 0.17

Parity 2:  
sow HbC = 12.2 + (-0.023 × d),  
R2 = 0.37

Parity 3:  
sow HbC = 11.3 + (-0.015 × d),  
R2 = 0.37

Piglet HbC within and across 
parity 
In parity 1, piglets had greater (P = .01) 
HbC at 16 days of age than at 1 day of age. 
In parity 2, there was no difference in 
piglet HbC between 16 and 1 days of age. 

In parity 3, piglets tended to have greater 
(P = .07) HbC at 16 than at 1 days of age.
Piglet HbC was greater (P = .04) at 1 day 
of age in parity 3 than at 1 day of age in 
parity 1 only (Table 3). Additionally, HbC 
at 16 days of age was greater (P = .001) in 
parity 3 than at 16 days of age in parity 1.

Piglet anemia prevalence by 
parity 
The prevalence of piglet anemia at 1 day 
of age was 55.8%, 36.3%, and 46.1%, for 
parity 1, 2 and 3, respectively (X2 < .001; 
Table 4). The prevalence of piglet anemia 
at 16 days of age was 35.6%, 18.7%, and 
15.9% for parity 1, 2 and 3, respectively 
(X2 < .001). 

Discussion
By exploring the relationship between 
sow HbC, reproductive stage, parity, and 
piglet outcomes, we gain a deeper un-
derstanding of these interrelationships 
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Table 3: Blood concentration of hemoglobin (g/dL) in sows and piglets in 3 consecutive reproductive cycles

Reproductive 
cycle

Parity

SEM P1 2 3

Females, No. 19 17 16 NA NA

Gestation

   d 30 11.8aD 11.3aD 10.6bD 0.28 .004

   d 60 11.9aD 10.9bD 10.5bD 0.29 .01

   d 90 10.7DE 10.4D 10.2DE 0.26 .57

   d 112 11.0DE 10.3D 10.1DE 0.34 .16

Lactation

   d 2 11.3aDE 8.7bF 9.0bE 0.29 < .001

   d 16* 9.8cV 9.0yF 9.1yE 0.26 .08

Post wean†

   d 5 11.5aD 11.5aD 9.8bDE 0.27 < .001

   P < .001 < .001 < .001 NA NA

   SEM 0.26 0.28 0.28 NA NA

Piglets, No. 261 219 201 NA NA

   d 1 9.5aD 9.8 ab 10.2bV 0.26 .05

   d 16 10.2aE 10.2 ab 10.8bW 0.29 .001

   P 0.01 .94 .07 NA NA

   SEM 0.16 0.35 0.18 NA NA

*     Blood hemoglobin determined on 16 days of age for each piglet.
†     Blood hemoglobin determined at 4 to 6 days after weaning.
a,b,c,x,y   Superscripts a, b, and c represent P < .05 and x and y represent P < .10 across parity within day (within row).
D,E,F,V,W  Superscripts D, E, and F represent P < .05 and V and W represent P < .10 across day within a specific parity (within the same column).
NA = not applicable.

 

in reproduction. Our findings highlight 
variations in both sow and piglet HbC 
and the prevalence of anemia, under-
scoring the influence of reproductive 
stage and consecutive reproductive 
cycles. This insight not only contrib-
utes to our understanding of sow and 
piglet health but also draws attention to 
potential heightened demands for iron 
that prolific sows and their piglets may 
encounter. 

Sow anemia rates peaked on day 90 of 
gestation, with a high prevalence per-
sisting during lactation for all parities, 
aligning with earlier research finding 
low HbC in sows during late gestation 
and lactation compared to earlier time-
points (ie, mid gestation).9 Similar to 
humans, some degree of anemia may be 
expected in sows during critical repro-
ductive phases such as late gestation and 
lactation. Physiologically, significant 
changes occur in blood serum volume 

and packed red blood cell volume in 
gestating and lactating sows.10 An early 
study demonstrated a 25% increase in 
serum volume as a percentage of body 
weight and a 22% decrease in packed 
red blood cell volume during late gesta-
tion compared to early gestation, with a 
9% continued decrease in serum volume 
during lactation.11 The changes observed 
in serum and red blood cell volume are 
driven by natural processes as sows in 
late gestation prioritize the allocation of 
more nutrients to their developing fetus-
es and mammary glands for colostrum 
production, which is derived from circu-
lating plasma.12 

While a decline in HbC during a sow’s 
reproductive cycle could be interpreted 
as a dilution effect of the overall Hb mol-
ecules due to decreased red blood cells 
and increased serum, often referred to 
as physiological anemia, the ramifica-
tions of this dilution effect have not been 

extensively evaluated in the sow. Con-
sidering the sow spends most of her life 
either gestating or lactating, the implica-
tions of her enduring a continual dilu-
tion of Hb remain uncertain. Addition-
ally, the increased prevalence of anemia 
with advancing parity is challenging to 
justify solely by this potential dilution 
effect. While there is an increase in sow 
body weight as sows increase in parity, 
and there is likely a corresponding in-
crease in blood volume, potentially ex-
acerbating the dilution effect caused by 
pregnancy-related changes, it is impor-
tant to distinguish this alteration from 
iron deficiency anemia.

The occurrence of anemia near farrow-
ing may be attributed to increased iron 
requirements associated with enhanced 
fetal iron storage and the nutritional 
needs of newborn piglets.13 The rise in 
sow anemia prevalence with greater par-
ity is consistent with previous studies 
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Figure 1: Slope-ratio comparison of sow HbC values across gestation and lactation time points based on sow parity.  
Parity 1: sow HbC = 12.4 + (-0.016 × d), R2 = 0.17; Parity 2: sow HbC = 12.2 + (-0.023 × d), R2 = 0.37; Parity 3: sow HbC = 11.3 + 
(-0.015 × d), R2 = 0.37.
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Table 4: Percent of piglets in blood hemoglobin concentration categories for each parity

Parity 

Piglet day of age

1 16*

No.
HbC  

≥ 10 g/dL, %
HbC 

 < 10 g/dL, % No.
HbC  

≥ 10 g/dL, %
HbC  

< 10 g/dL, %

1 294 44.2 55.8 261 64.4 35.6

2 262 63.7 36.4 219 81.3 18.7

3 234 53.8 46.2 201 84.1 15.9

* Weaning occurred between 15 and 22 days of age.
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that reported that sows of advanced 
parity have a greater prevalence of ane-
mia.3,14 This suggests that the decline 
in HbC during late gestation and lacta-
tion, potentially due to heightened iron 
demands, may pose challenges for sows 
in replenishing their iron stores after 
each lactation. It is speculated that the 
lack of recovery in HbC as sows advance 
in parity could be attributed to blood 
loss during farrowing where excessive 
bleeding and the loss of red blood cells 
exceeds the production of new red blood 
cells.15 Research on blood loss during 
farrowing and its consequences is lim-
ited. Hemorrhaging, which is bleeding 
from damaged blood vessels, is a com-
mon occurrence in humans during labor 
often leading to exacerbated blood loss.16 
Excessive blood loss in humans can be 
attributed to various other factors such 
as prolonged, abnormal, or rapid labor, 
vaginal or cervical tears, or retained 
placental tissue.17 The diffused nature of 
the sow’s placenta, known as epithelio-
chorial placentation,18 may potentially 
increase the risk of blood loss, although 
extensive investigation into this aspect 
in sows is necessary to draw definitive 
conclusions. Excessive blood loss in 
sows however may lead to difficulty in 
replenishing blood Hb and the potential 
increased iron demands post farrowing 
could further contribute to a decline in 
sow HbC over time, potentially increas-
ing the prevalence of anemia as the 
sow’s parity advances. If the sow enters 
farrowing relatively low in HbC already, 
experiencing blood loss could potential-
ly worsen the degree of anemia. 

Despite dietary iron at 3-fold greater 
than requirement estimates, iron ab-
sorbed from the diet may fall short of 
meeting the escalating demands across 
consecutive pregnancies. However, at-
tempts to increase maternal iron sup-
plies through oral supplementation 
have not shown a significant effect on 
hematologic variables, as indicated by 
previous studies.19-21 Providing the sow 
with additional dietary iron (inorganic 
or organic sources) may not necessarily 
improve HbC or eliminate anemia which 
may suggest that the cause of low HbC is 
related to iron metabolism rather than 
dietary iron supply.

Moreover, intramuscular injection of 
iron to sows during gestation did not re-
sult in changes to hematologic variables 
in sows.22,23 This complexity may be at-
tributed to the intricate nature of dietary 
iron absorption. Additionally, the size 
of the sow may present challenges in 

providing adequate injectable iron. For 
piglets, the standard injectable iron dos-
age of 200 mg was established based on 
piglet iron status (circulating and stored 
iron) at birth and daily body weight 
gain.24,25 When considering the dose of 
200 mg administered to a 1.5 kg piglet 
near birth, the piglet receives over 130 
times its body weight in iron. Applying 
this ratio to a 200 kg sow would result in 
over 26,000 mg of iron injection for a sin-
gle sow. It is plausible that the sow may 
require a supplementation of greater 
injectable iron dosage in addition to di-
etary iron than what has been evaluated 
in previous research. Tailoring sow iron 
dosages to sow weight and daily iron 
needs during lactation and other critical 
phases, such as late gestation when iron 
demand is high, may be necessary. How-
ever, determining the appropriate iron 
dosage for the sow presents practical 
and economic challenges. 

It is crucial to also consider the potential 
influence of other dietary components 
and the overall nutritional status of the 
sows. The effectiveness of iron absorp-
tion can be influenced by certain di-
etary factors, such as other minerals or 
compounds that may enhance or inhibit 
iron uptake. A more comprehensive 
evaluation of sow iron status involving 
measurements such as serum ferritin, 
serum iron, transferrin saturation, total 
iron-binding capacity, soluble transfer-
rin receptor, as well as other red blood 
cell indices may need to be considered. 
This approach may offer a detailed un-
derstanding of sow iron status and ab-
sorption and help to develop strategies 
to address declining HbC in older parity 
sows. However, it must be noted that the 
practical implication of declining sow 
HbC with parity is not known. Further, 
the diets in this study did not include 
phytase. Phytases are known to enhance 
the release of phosphate and other min-
erals, including iron, from phytates,26 
potentially increasing iron absorption 
from cereal meals by up to 42%.27 Con-
sidering the potential influence of phy-
tase on iron absorption in sow diets, its 
inclusion could potentially enhance iron 
absorption, thus impacting sow HbC and 
overall iron status. 

A potential limitation in this study is the 
timing of assessing piglets’ initial HbC 
status. Colostrum intake is expected to 
cause a drastic increase in plasma vol-
ume during the first 12 hours of nurs-
ing without significant change to red 
blood cell volume.28 This effect results 
in physiological anemia, similar to what 

was previously discussed regarding sow 
blood volume expansion in gestation. 
However, testing HbC prior to colostrum 
intake carries the risk to testing dehy-
drated piglets possibly causing HbC to 
appear falsely elevated due to a concen-
tration effect. Additionally, the nega-
tive effects of HbC blood dilution due to 
increased plasma volume are not fully 
understood, particularly in conjunction 
with limited iron stores of approximately 
50 mg mostly in the form of Hb in piglets 
at birth.24

The relationship of sow HbC to piglet 
HbC, which also varied across parities, 
indicated potential maternal influences. 
In contrast to sow HbC patterns, piglet 
HbC increased with sow parity, leading 
to a decrease in anemia prevalence. This 
observation aligns with prior research 
where younger parity sows were associ-
ated with a greater percentage of anemic 
piglets at weaning.29 It can be speculated 
that there is a potential enhancement in 
iron transfer from sows to fetuses in ute-
ro with greater parity.30 This speculation 
may contribute to understanding why 
sows exhibited a greater prevalence of 
anemia with advancing parity, suggest-
ing a potential link to an increased iron 
supply to their offspring and thereby a 
decreased sow iron status. 

Despite the reduced prevalence of ane-
mia in piglets with increasing sow par-
ity, the occurrence of piglet anemia 
near weaning raises concerns about the 
effectiveness of current industry stan-
dard practices for iron supplementation. 
Our findings correspond with previous 
studies suggesting an inadequacy of a 
standard iron injection (200 mg of Fe) 
administered shortly after birth to sus-
tain optimal iron levels throughout the 
lactation period.31-33 However, Chevalier 
et al34 examined the effects of a second 
iron injection administered to suckling 
piglets before weaning across seven ex-
perimental stations. While additional 
iron injections showed some positive 
effects on growth and hematological 
measures in piglets, the response varied 
among different stations indicating the 
influence of various factors beyond iron 
supplementation alone. Based on the 
findings of this current study, sow parity 
could be a contributing factor causing 
varied response of iron supplementa-
tion in piglets. To better understand 
the optimal timing and dosage of iron 
supplementation in piglets, tailored in-
vestigations into iron dosages specific to 
sow parity are warranted. Addressing 
potential variations in iron requirements 
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among piglets from different parity sows 
could optimize iron supplementation 
strategies and promote overall piglet 
health outcomes.

A potential negative consequence of 
the decline in sow HbC with parity may 
be an impact on stillborn rates. While 
a definitive relationship between sow 
HbC and stillborn piglets could not be 
made in this study due to limitations in 
sample size and the multifactorial na-
ture of stillborn incidence,35 low sow 
HbC in late gestation may have led to in-
adequate oxygen supply to fetuses, com-
promising fetal viability and resulting 
in elevated stillborn incidence in parity 
3 sows vs parity 1 or 2. This observation 
aligns with findings from prior studies 
where the stillborn rate was greater in 
sows with less HbC (< 10 g/dL).36,37 This 
may suggest that maternal anemia could 
potentially have a greater impact on fe-
tal outcomes in later parities. However, 
further research is needed to elucidate 
the specific factors contributing to this 
parity-related variation in the impact of 
maternal anemia on fetal outcome. Ad-
ditionally, while the threshold of anemia 
for sows is often defined as HbC < 10 g/
dL, the impact of declining HbC as sows 
age and advance in parity requires fur-
ther assessment and the current anemia 
threshold may need to be reevaluated 
based on other potential implications of 
anemia in older sows.

Implications
Under the conditions of this study:

• Sow HbC declines over the repro-
ductive cycle and recovery declines 
with parity. 

• Anemia in sows may contribute to 
stillborn incidence. 

• Piglets from younger parity sows 
have greater anemia prevalence.
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An investigation of group and subtype diversity 
and distribution of porcine rotaviruses in 
Canadian suckling piglets with diarrhea, 
2019-2023

Resumen - Una investigación sobre la 
diversidad de grupos y subtipos y la 
distribución de rotavirus porcinos en 
lechones lactantes canadienses con di-
arrea, 2019-2023

Objetivo: Determinar la frecuencia de 
detección y la diversidad de grupos del 
serotipo A, B, y C de rotavirus (RV) y se-
rotipo G (antígeno glicoprotéico) (basado 
en el análisis del gen de la proteína viral 
7 [VP7]) que infectan lechones lactantes 
con diarrea en granjas canadienses.

Materiales y métodos: Los veterinarios 
porcinos canadienses enviaron 1117 
muestras entéricas de lechones lactantes 
entre julio de 2019 y diciembre de 2023 al 

original researchPeer reviewed

Carol Malgarin, MV, PhD; Francisco de Grau, MVZ, EPA, DVM, DVSc

Summary
Objective: To determine the frequency 
of detection and group diversity of rota-
virus (RV) A, B, and C, and G (glycopro-
tein antigen) serotype (based on viral 
protein 7 [VP7] gene analysis) infecting 
suckling piglets with diarrhea in Cana-
dian farms.

Materials and methods: Canadian swine 
veterinarians submitted 1117 enteric 
samples from suckling piglets between 
July 2019 and December 2023 to the Uni-
versity of Guelph Animal Health Labora-
tory for RV group identification and VP7 
sequencing for subtyping. Analysis of 

the VP7 sequence from 837 samples was 
performed using the Animal Health Se-
quivity Dashboard (Merck & Co, Inc) and 
descriptive statistics.

Results: Rotavirus A, B, and C were pres-
ent in 40.7%, 12.5%, and 46.8% of sam-
ples, respectively. The most common 
RV identified was RVC G6, present in 
296 samples, followed by RVA G9 in 205 
samples. A single RV group was involved 
in 444 cases (72.3%), while in 170 cases 
(27.7%), more than one RV group/sub-
type was detected. Eighteen subtypes 
were identified by sequencing the VP7 
protein (5 RVA, 9 RVB, and 4 RVC).

Implications: Rotavirus protection for 
suckling piglets comes from colostrum 
and milk. Knowing which RV group is 
causing diarrhea is important since vacci-
nation does not generate cross-protection 
among groups. Using molecular diagnos-
tic testing, it is possible to identify the 
specific group and subtype of RV circu-
lating on the premises and decide the 
best treatment strategy for the disease.

Keywords: swine, rotavirus, diarrhea, 
VP7, vaccine.
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Laboratorio de Salud Animal de la Uni-
versidad de Guelph para la identificación 
del grupo de RV y la secuenciación de 
VP7 para su subtipificación. El análisis 
de la secuencia VP7 de 837 muestras se 
realizó utilizando el Tablero Sequivity 
de Salud Animal (Merck & Co, Inc) y es-
tadística descriptiva.

Resultados: Los rotavirus A, B, y C es-
tuvieron presentes en el 40.7%, 12.5%, y 
46.8% de las muestras, respectivamente. 
El RV más común identificado fue el RVC 
G6, presente en 296 muestras, seguido 
del RVA G9 en 205 muestras. En 444 ca-
sos (72.3%) se detectó un solo grupo de 
RV (72.3%), mientras que en 170 casos 

(27.7%) se detectó más de un grupo/sub-
tipo de RV. Se identificaron dieciocho 
subtipos mediante la secuenciación de la 
proteína VP7 (5 RVA, 9 RVB, y 4 RVC).

Implicaciones: La protección contra el 
rotavirus para los lechones lactantes 
proviene del calostro y la leche. Es im-
portante saber qué grupo de RV está 
causando diarrea, ya que la vacunación 
no genera protección cruzada entre los 
grupos. Mediante el uso de pruebas de 
diagnóstico molecular, es posible iden-
tificar el grupo específico y el subtipo de 
RV que circula en las instalaciones y de-
cidir la mejor estrategia de tratamiento 
para la enfermedad.
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Résumé - Étude sur la diversité des 
groupes et des sous-types et la distri-
bution des rotavirus porcins chez des 
porcelets allaités canadiens atteints de 
diarrhée, 2019-2023

Objectif: Déterminer la fréquence de 
détection et la diversité des groupes de 
rotavirus (RV) A, B, et C et le sérotype G 
(antigène glycoprotéique) (sur la base de 
l’analyse du gène de la protéine virale 
7 [VP7]) infectant les porcelets allaités 
atteints de diarrhée dans des fermes 
canadiennes.

Matériel et méthodes: Des vétérinaires 
porcins canadiens ont soumis 1117 échan-
tillons entériques de porcelets allaités 
entre juillet 2019 et décembre 2023 au La-
boratoire de santé animale de l’Université 

de Guelph pour l’identification du groupe 
RV et le séquençage VP7 pour le sous-ty-
page. L’analyse de la séquence VP7 de 837 
échantillons a été réalisée à l’aide de la 
plateforme Sequivity (Merck & Co, Inc) et 
de statistiques descriptives.

Résultats: Les rotavirus A, B, et C étaient 
présents dans 40.7%, 12.5%, et 46.8% des 
échantillons, respectivement. Le RV le 
plus fréquemment identifié était le RVC 
G6, présent dans 296 échantillons, sui-
vi du RVA G9 dans 205 échantillons. Un 
seul groupe de RV était impliqué dans 
444 cas (72.3%), tandis que dans 170 cas 
(27.7%), plusieurs groupes/sous-types de 
RV ont été détectés. Dix-huit sous-types 
ont été identifiés par séquençage de la 
protéine VP7 (5 RVA, 9 RVB, et 4 RVC).

Implications: La protection contre le 
rotavirus pour les porcelets allaités pro-
vient du colostrum et du lait. Il est im-
portant de savoir quel groupe de RV est 
à l’origine de la diarrhée, car la vaccina-
tion ne génère pas de protection croisée 
entre les groupes. À l’aide de tests de 
diagnostic moléculaire, il est possible 
d’identifier le groupe et le sous-type spé-
cifiques de RV circulant dans les bâti-
ments et de décider de la meilleure stra-
tégie de traitement pour la maladie.

Rotavirus (RV) is a ubiquitous 
pathogen able to cause diarrhea in 
pigs of all ages, although suckling 

piglets are the most susceptible.1-4 As an-
imals age, most become protected from 
the disease by developing post-exposure 
immunity to RV coupled with matura-
tion of the gut physiology and overall 
immunity.1,5 Rotavirus groups A, B, and 
C are the most common in pigs, although 
E and H have also been demonstrated to 
cause disease in swine.1 The RV groups 
are identified by the antigenicity of vi-
ral protein (VP) 6.1 Sequencing of other 
structural viral proteins, such as VP7 
and VP4, are employed to further type 
the virus into G (glycoprotein antigen) or 
P (protease-sensitive antigen) serotypes 
based on their antibody neutralization 
properties.1,2,6

Group A was the first RV to be identified 
in pig production and has been consid-
ered the most critical and prevalent RV 
causing diarrhea in suckling piglets.6 
Although RV groups B and C have been 
detected since the 1980s, the difficulty 
in growing these in cell culture did not 
allow for extensive investigation and 
analyses until recently.2 Rotavirus C rel-
evance as a diarrhea-causing pathogen 
in the pork industry was first thought 
sporadic. However, it has recently been 
recognized as endemic in most pig herds 
causing both subclinical disease and 
severe gastroenteritis in young piglets 
(78%, < 3 days of age).2 Group B appears 
as a less prevalent RV and is sporadically 
found in pig herds and has been shown 
to have the ability to cause disease in 
piglets.6,7 Due to the difficulty in cultur-
ing groups B and C, the only commercial 
vaccine available in Canada is based 

on the RV A G5 and A G9 subtypes. The 
prescription RNA particle vaccines are 
available for all three RV groups. 

We aimed to understand the genetic di-
versity and geographical distribution of 
RV groups A, B, C, and G subtypes (VP7) 
infecting suckling piglets in Canadian 
farms. The determination of RV as cause 
of disease is not within the scope of this 
study, as not enough diagnostic data was 
collected, and the detection of RV does 
not imply infection and disease.

Animal care and use
This study used laboratory submission 
data from diagnostic veterinary submis-
sions. Institutional animal use approval 
was not required. 

Materials and methods
The animals were adequately housed 
and cared for in 290 commercial swine 
herds located in Alberta (AB), British Co-
lumbia (BC), Manitoba (MB), New Bruns-
wick (NB), Ontario (ON), Quebec (QC), 
and Saskatchewan (SK). Fifty-eight swine 
veterinarians from 30 clinics submitted 
targeted (not random) enteric samples 
(fecal swab, intestinal content, or intes-
tinal tissue) from suckling piglets pre-
senting with rotaviral diarrhea between 
July 1, 2019 and December 31, 2023. Each 
sample collection was a result of the vet-
erinarian investigating the cause of diar-
rhea in suckling piglets on their client’s 
farms. As they had previously elimi-
nated other sources of pathogen-induced 
diarrhea, they submitted samples for RV 
sequencing to produce a prescription RV 
vaccine for each farm under the Sequivi-
ty RNA particle vaccine program (Merck 

& Co, Inc). Thus, samples, number of 
samples, and sample collection methods 
were not standardized among veterinar-
ians and farms. 

Samples received by the Animal Health 
Lab (AHL) at the University of Guelph 
were tested upon arrival for the RV 
group by polymerase chain reaction 
(qPCR), as previously described,8 fol-
lowed by Sanger sequencing of the G 
type (VP7). If multiple samples within 
the same submission (case) were posi-
tive, only the sample with the lowest 
cycle threshold (Ct) on qPCR for each 
group (if more than one detected) was 
sequenced. Results were recorded 
matching the sequence to the clinic, 
farm, and veterinarian name (which 
remained confidential), province, date 
of collection, and age of pigs present-
ing clinical signs (only samples identi-
fied as suckling piglets were included). 
Sequencing results were analyzed using 
the Animal Health Sequivity Dashboard 
(Merck & Co, Inc), an RNA vaccine plat-
form database and tool for sequence 
storage and analysis, as previously de-
scribed by Sebo9 and followed by de-
scriptive analysis. 

Results
A total of 1117 samples from 614 cases 
of diarrhea were submitted to the AHL, 
where the samples with the lowest Cts 
(837 samples) were identified by se-
quencing the VP7 gene. Ontario had the 
highest representation in sequenced 
samples, with 22.6% (189 of 837) of the 
total samples, followed by AB with 21.8% 
(183 of 837), MB with 21.3% (178 of 837), 
SK with 17.7% (148 of 837), QC with 14.6% 
(122 of 837), BC with 1.2% (10 of 837), and 
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NB with 0.8% (7 of 837). From all samples 
sequenced, RVA was present in 40.7% 
(341 of 837) of samples, RVB in 12.5% (105 
of 837), and RVC in 46.8% (391 of 837) 
(Table 1). In most provinces (AB, BC, MB, 
NB, QC, and SK), RVC was the most de-
tected group followed by RVA and RVB, 
while ON observed a higher presence of 
RVA followed by RVC and RVB. The num-
ber of farms and cases from each prov-
ince are detailed in Table 1.

Single RV detections (only one group or 
subtype involved) represented 72.3% 
(444 of 614) of the cases, while 170 of the 
614 cases (27.7%) had more than one RV 
group and subtype detected. The 170 
RV codetection cases were represented 

by 393 sequences, from which RVC was 
present in 40.5% (159 of 393), followed 
by RVA in 38.4% (151 of 393), and RVB in 
21.1% (83 of 393). Thirty-two cases had 
all three groups (RV A, B, and C) de-
tected, while 90 codetection cases had 
groups A and C present; other combina-
tions of groups or subtypes were also 
identified (Table 2). 

Eighteen RV subtypes were identified 
within all cases and included 5 RVA, 
9 RVB, and 4 RVC (Figure 1). The most 
common RV was RVC G6 detected in 296 
samples, with a mean homology of 90.8% 
(range: 69.06%-100%) among samples. 
Rotavirus A G9 was found in 205 samples 
with a mean homology of 94.5% (range: 

86.76%-100%). Similar mean homology 
was found within provinces (Table 3). 
Some less common RV sequences were 
present only in a specific region or prov-
ince, for example, RVB G8 was only de-
tected in SK.

Discussion
Rotavirus-related diarrhea in suckling 
piglets is a concern for the pork industry 
due to its high prevalence and impact on 
preweaning mortality and piglet perfor-
mance.10 Like other studies, we found 
that suckling piglet samples were mainly 
positive with only one RV, although  
multigroup/subtype RV codetections 
were present.2,5,11 In this study, RVC was 

Table 1: Number of sequenced rotavirus (RV) groups, number of farms, and number of cases by Canadian provinces

Canadian province

Alberta
British 

Columbia Manitoba
New 

Brunswick Ontario Quebec Saskatchewan Total

No. of 
farms 43 2 66 1 81 59 38 290

No. of 
cases 121 9 126 6 145 112 95 614

RVA 
sequences 73 1 74 2 106 29 56 341

RVB 
sequences 32 1 27 0 7 3 35 105

RVC 
sequences 78 8 77 5 76 90 57 391

Total RV 
Sequences 183 10 178 7 189 122 148 837

 

Table 2: Number of cases with rotavirus (RV) group or subtype codetection by combinations

RV group/subtype combinations

A + B A + C C + B B + B* C + C† A + B + C Total

No. of cases 20 90 26 1 1 32 170

* B G8 and B G14.
† C G1 and C G6.
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Figure 1: Distribution of rotavirus groups and types by Canadian province.
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Table 3: Number and homology percentage of rotavirus (RV) sub-type detections by province

Canadian province

Alberta
British 

Columbia Manitoba
New 

Brunswick Ontario Quebec Saskatchewan

RVA G9

   No. of 
   detections 31 1 54 2 71 16 31

   % homology 94.17 NA 94.76 99.23 95.26 95.27 95.38

RVC G6

   No. of 
   detections 73 7 61 5 50 61 39

   % homology 91.33 97.60 92.85 99.35 90.46 92.22 92.49

NA = not applicable.
 

the most detected RV in Canadian prov-
inces (except in ON), followed by RVA, 
which was similar to previous results 
from the United States where RVC has 
been detected in 76% of suckling piglets. 
As previously observed, RVB was the 
least detected yet most diverse group.6 
Our results indicated that RVA was the 
most detected RV in ON, which is similar 
to past studies conducted in this prov-
ince.11,8 Buchan and colleagues11 sum-
marized three years of diagnostic re-
ports involving diarrhea presentations 
in ON during the lactation and nursery 
phases. Rotavirus A was detected in 
69% of diarrhea cases in suckling pig-
lets, RVC in 37%, and RVB in 13%. Simi-
larly, Tran et al8 found RVA in 56.4% of 

samples from suckling pigs, 10% of RVB, 
and 34.4% of RVC (93% of all samples 
were from Ontario and Quebec). 

Marthaler et al12 tested 7508 samples 
from pigs with diarrhea in Canada, the 
United States, and Mexico. They found 
that 83% of samples were qPCR positive 
for RVA, RVB, or RVC. Group A was de-
tected at the highest percentage (62%). 
While RVB and RVC were seen at a lower 
frequency (33% and 53%, respectively), 
both were considered epidemiologically 
relevant. The study also reported that 
RV detection can be related to the age of 
the pig sampled. Rotavirus C was more 
frequently detected in pigs within the 
first 21 days of age, while RVA and RVB 
were suggested as the cause of diarrhea 

in pigs over 21 days of age,12 which may 
explain the higher detection of RVC ob-
served in our study which targeted sam-
ples from suckling piglets. 

The reason why the prominent group 
detected differed in ON from other 
provinces is not apparent. However, RV 
group detection has been shown to vary 
geographically.1 Furthermore, sow vac-
cination programs, age, diet, genetics, 
and farrowing room management can 
vary from province to province, poten-
tially influencing RV distribution. A di-
versity of subtypes within groups were 
observed demonstrating the diversity of 
RV. The VP7 sequences can vary within 
the same group as was shown in the ho-
mology analyses within the two most 
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detected RV subtypes (A G9 and C G6). It 
is unknown what percentage of homol-
ogy of VP7 would offer cross-protective 
immunity within the same subtype, 
although different subtypes within the 
same group are known to have small to 
no cross-protection.13,14 Higher mean ho-
mology was observed among the A G9 se-
quences than the C G6, which had lower 
mean homology both within the country 
as well as within provinces. 

The results presented here were not 
paired and analyzed with qPCR Ct re-
sults, clinical signs, or specific diagnos-
tic tests to confirm RV-related disease. 
However, samples were collected from 
farms presenting with diarrhea in suck-
ling piglets, where the veterinarian had 
previously tested for other pathogens 
and eliminated them as the cause of 
disease. Our observations suggest two 
different primary RV groups in Canada, 
RVA in ON and RVC in the western prov-
inces and QC, indicating the relevance of 
RVC and the classic RVA in the Canadian 
swine industry.

Implications
Under the conditions of this study:

• Rotavirus C was the most detected 
RV in Canadian suckling piglets. 

• Most cases were single RV detec-
tions, although RV codetections 
were common.

• Knowledge of RV subtypes in-
form veterinarians on prevention 
programs.
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Conversion tables
Weights and measures conversions

Common (US) Metric To convert Multiply by

1 oz 28.35 g oz to g 28.35

1 lb (16 oz) 0.45 kg lb to kg 0.45

2.2 lb 1 kg kg to lb 2.2

1 in 2.54 cm in to cm 2.54

0.39 in 1 cm cm to in 0.39

1 ft (12 in) 0.3 m ft to m 0.3

3.28 ft 1 m m to ft 3.28

1 mi 1.6 km mi to km 1.6

0.62 mi 1 km km to mi 0.62

1 in2 6.45 cm2 in2 to cm2 6.45

0.16 in2 1 cm2 cm2 to in2 0.16

1 ft2 0.09 m2 ft2 to m2 0.09

10.76 ft2 1 m2 m2 to ft2 10.8

1 ft3 0.03 m3 ft3 to m3 0.03

35.3 ft3 1 m3 m3 to ft3 35.3

1 gal (128 fl oz) 3.8 L gal to L 3.8

0.26 gal 1 L L to gal 0.26

1 qt (32 fl oz) 0.95 L qt to L 0.95

1.06 qt 1 L L to qt 1.06

Temperature equivalents (approx)

°F °C

32 0

50 10.0

60 15.5

61 16.1

65 18.3

70 21.1

75 23.8

80 26.6

82 27.7

85 29.4

90 32.2

102 38.8

103 39.4

104 40.0

105 40.5

106 41.1

212 100.0

°F = (°C × 9/5) + 32
°C = (°F - 32) × 5/9

Conversion chart, kg to lb (approx)

Pig size Lb Kg

Birth 3.3-4.4 1.5-2.0

Weaning 7.7 3.5

11 5

22 10

Nursery 33 15

44 20

55 25
66 30

Grower 99 45
110 50
132 60

Finisher 198 90

220 100

231 105
242 110

253 115

Mature sow 
or boar

300 136
661 300
794 360
800 363

1 tonne = 1000 kg 
1 ppm = 0.0001% = 1 mg/kg = 1 g/tonne 
1 ppm = 1 mg/L

Conversion calculator available 
at: amamanualofstyle.com/page/
si-conversion-calculator
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News from the National Pork  Board

Producer input drives Pork Board research 
priorities

The National Pork Board 
established the Swine Disease 
Research Task Force to focus on 

addressing knowledge gaps related to 
pathogen management and prevention, 
biosecurity, and foreign animal disease 
(FAD) response. Task force membership 
is made up of producers, veterinarians, 
and subject matter experts. National 
Pork Board heard producer requests to 
incorporate endemic disease research 
along with FAD work and this is 
reflected in the task force priorities. Dr 
Marisa Rotolo, director, swine health, 
said the task force has a dual focus on 
these swine disease challenges.

The task force is responsible for 
identifying and prioritizing research 
and activities related to foreign animal 
and endemic diseases to enhance 
overall preparedness. It aims to leverage 
insights and address gaps identified 
through member discussions, along 
with learnings from functional and 
tabletop exercises. Additionally, the 
task force supports and collaborates 
with the American Association of 
Swine Veterinarians’ Porcine Epidemic 
Diarrhea Elimination Task Force.

The task force issued requests for 
proposals due May 15, 2024, and 
subsequently funded four projects 
using the new criteria. The total amount 
funded for the Pork Checkoff-supported 
research is approximately $400,000 and 

will provide quality, immediately usable 
information for the investment. “We 
developed the request for proposals by 
meeting with the task force and really 
drilling down to what challenges our 
producers face every day.” Dr Rotolo 
said. “The task force selected the 
projects from the field of applicants 
using a robust scientific review process 
in which they carefully weighed 
proposed research against the priorities 
identified,” said Dr Rotolo. “We are 
excited to see the results of these funded 
projects, which should provide practical 
outcomes and guidance for producers 
and veterinarians on control of endemic 
disease through biosecurity, vaccination 
practices, and a deeper epidemiological 
understanding of several pathogens.” 

Projects funded as a result of the request 
for proposals are: 

• A modeling approach to estimate 
the effect of weather conditions 
on cleaning and disinfection 
strategies to reduce the risk of 
Escherichia coli, porcine epidemic 
diarrhea virus, and rotavirus 
contamination in trucks and trailers 
for swine transportation – Principal 
investigator: Dr Valentina Trinetta

• Determine the significance of 
PRRSV NGS genome fragments – 
Principal investigator: Dr Giovani 
Trevisan

• Evaluation of maternally derived 
immunity to improve PRRSV 
vaccination and control programs – 
Principal investigator: Dr Pablo 
Pineyro

• Modified field truck wash procedure 
analysis – winter conditions – 
Principal investigator: Dr Megan Hood

When completed, funded projects should 
identify and develop key messages and 
resources. Results from the funded 
projects are anticipated in 2025-2026. 
The four projects now underway will 
provide valuable information for the 
industry. “If you have research ideas 
or see knowledge gaps, contact me,” Dr 
Rotolo said. Call 800-456-7675 or email 
Dr Rotolo at mrotolo@pork.org.  
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aasv news

Early-career swine vets explore economics, 
nutrition, NBAF, and more
Participants in the AASV Participant-
Led, Early-Career Swine Veterinarian 
Development Program met in Nashville, 
Tennessee Friday, February 23, 2024, 
immediately before the AASV Annual 
Meeting. As selected by the program 
participants, the topic was “Economic 
problem-solving tools for business and 
personal financial decisions” presented 
by Dr Derald Holtkamp.

In September, participants had a unique 
opportunity to visit the National Bio  
and Agro-Defense Facility (NBAF) in 
Manhattan, Kansas. The $1.25 billion, 
574,000-ft2 facility will safely and 
securely support the US Department of 
Agriculture’s (USDA) mission to protect 
livestock from foreign, emerging, and 
zoonotic diseases. After learning about 
research priorities, foreign animal dis-
ease diagnostic services, and completion 
progress, participants toured biosafety 
level (BSL)-2, -3, and -4 livestock contain-
ment spaces, the Biologics Development 
Module, and supporting infrastructure. 

One participant said, “Getting to see in-
side the NBAF facility was likely a once-
in-a-lifetime opportunity, so I greatly 

appreciate being able to see behind the 
scenes into what USDA works on when 
we talk about foreign animal diseases,” 
while others were impressed with the 
extraordinary level of biosecurity. The 
AASV Board of Directors toured NBAF in 
August 2023 and shared their impressions 
in a previous issue of JSHAP (aasv.org/
shap/issues/v31n6/v31n6advocacy.html).

The following day, early career par-
ticipants were joined by Kansas State 
University swine nutrition experts Drs 
Jordan Gebhardt, Robert Goodband, 
Mike Tokach, and Katelyn Gaffield. Par-
ticipants enjoyed an interactive discus-
sion about nutrition and non-infectious 
disease management. 

The sixth and final individual module 
will be held this winter. The program 
will end with an early-career preconfer-
ence seminar, “Be the Pig’s Champion 
with Effective Herd Visits,” at the 2025 
AASV Annual Meeting in San Francisco 
on Sunday, March 2. All annual meeting 
attendees are eligible to register for the 
preconference seminar.  

Participants of the AASV Participant-Led, Early-Career Swine Veterinarian Development  
Program toured the National Bio and Agro-Defense Facility in Manhattan, Kansas.

The goal of the AASV Participant-Led 
Early-Career Swine Veterinarian Devel-
opment Program, funded by the USDA 
National Institute of Food and Agricul-
ture Veterinary Services Grant Program, 
is to create a practitioner-led, early-
career swine veterinarian development 
program to provide participants with re-
sources needed to encourage and ensure 
successful, lifelong careers as swine 
veterinarians and to cultivate new lead-
ers in swine veterinary medicine. This 
program is free to selected participants. 
Participants attending modules in per-
son receive a $500 stipend per module 
to offset travel, lodging, and any other 
costs associated with participation in 
this program. The current program runs 
through July 2025. AASV hopes to to offer 
this program to another cohort of early-
career swine veterinarians in the future. 
Learn more about the program at  aasv.
org/earlycareerdevelopmentprogram.
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Students: Apply for Alternate Student Delegate 
position by November 15
The AASV Student Engagement Com-
mittee is accepting applications from 
veterinary students interested in serv-
ing as the Alternate Student Delegate 
on the AASV Board of Directors. This 
student will represent student interests 
and serve as a non-voting member of the 
AASV board. This experience will pro-
vide the student with a unique perspec-
tive of the inner workings of the AASV. 
The term of service is 2 years: the first 
year as alternate student delegate, and 
the second year as the student delegate.

The alternate student delegate and stu-
dent delegate are required to attend the 
AASV board’s fall and spring meetings 
each year, as well as the two AASV Annu-
al Meetings held during their term. The 
spring board meeting is usually held in 
April and the fall board meeting is gen-
erally held in September. Recent board 
meetings have been held in central Iowa, 
but the date and location can vary as 
determined by the board. The two del-
egates work with AASV staff to prepare 
for student activities (Vet Hunt, Speed 
Networking) conducted during the AASV 
Annual Meeting. During the student 
breakfast at the Annual Meeting, the stu-
dent delegate is encouraged to present 
a summary of board activities and de-
scribe student opportunities in AASV to 

the students in attendance. In addition, 
the delegate and alternate delegate serve 
as voting members of the AASV Student 
Engagement Committee and are invited 
to participate in committee conference 
calls and meetings.

Both delegates receive reimbursement 
of their travel and lodging expenses to 
attend board meetings as well as both 
AASV Annual Meetings during their 
term of office.

Interested students must be members 
of AASV in their freshman or sopho-
more year. The Student Engagement 
Committee does take notice of repeat 
applicants in the selection process. Ap-
plicants are required to submit the 
following documentation to the AASV 
(aasv@aasv.org):

1. An introductory letter, not to exceed 
one page, describing why they want 
to serve as the alternate student del-
egate for AASV, their level of inter-
est/background in swine medicine, 
and their future career goals.

2. A one- or two-page resume featuring 
the student’s interest and experi-
ence in production medicine, partic-
ularly swine medicine.

3. A statement of recommendation 
from a faculty member.

The deadline for submission of neces-
sary documentation is Friday, Novem-
ber 15, 2024. The delegate will be chosen 
by members of the AASV Student En-
gagement Committee following review 
of the submitted materials.

The term of service is two years, begin-
ning at the AASV Annual Meeting. Dur-
ing the first year, the student will serve 
as the alternate student delegate. The al-
ternate delegate will automatically suc-
ceed as student delegate, beginning at 
the Annual Meeting the following year. 
The alternate delegate will serve in the 
capacity of delegate if the student del-
egate is unable to carry out their duties. 
Each year, a new alternate delegate is se-
lected by the AASV Student Engagement 
Committee.

Questions may be directed to the chair 
of the AASV Student Engagement Com-
mittee, Dr Jamie Madigan, by email 
at jamiemm@pillenfamilyfarms.com.

AASV Board of Directors conducted business 
in August
The AASV Board of Directors met in 
Ames, Iowa August 21-22. After a tour of 
the new Iowa State University Veterinary 
Diagnostic Laboratory, they met to con-
duct association business. Highlights of 
action taken include: 

Gene editing position statement: 
The board approved a new posi-
tion on gene editing. See aasv.org/
position-statements.

MentorVet scholarships: The board ap-
proved funding for 5 additional AASV 
member scholarships for the spring 

2025 cohort of the program. Application 
instructions will be announced in the 
AASV e-Letter. 

Member directory: The board directed 
staff to increase the number of member-
ship directory queries allowed per day 
from 8 to 15.

Muscular injury survey: The board 
approved a request from Texas A&M 
University to invite AASV members to 
participate in a survey on veterinarian 
muscular injury research.

Porcine epidemic diarrhea virus 
(PEDV) elimination resolution: The 
board approved a resolution on PEDV 
elimination to be presented at the up-
coming US Animal Health Association 
meeting.

Complete Board of Directors and Execu-
tive Committee meeting minutes are 
available to AASV members at aasv.org/
board-meeting-minutes. 
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Who are the “champions” of AASV? Nominate 
them for an award!
The 2025 AASV Annual Meeting theme 
exhorts each of us to “be the pig’s cham-
pion.” As nominations open for the 
awards to be presented at the meeting, 
it seems fitting to ask, “Who are the 
champions of AASV?” That is, who are 
the members that elevate the profession 
by striving for excellence in their role 
within it? 

Who comes to your mind as a champion 
industry leader? A first-rate teacher or 
researcher? An exemplary tech services 
veterinarian? Someone who says “yes” 
and does a great job when asked to serve 
the association? An outstanding practi-
tioner or young swine vet? It is time to 
give them the recognition they deserve! 
Nominate them for one of the following 
six awards to be presented in San Fran-
cisco, California.

Howard Dunne Memorial Award – Giv-
en annually to an AASV member who 
has made a significant contribution and 
rendered outstanding service to the 
AASV and the swine industry.

Meritorious Service Award – Given an-
nually to an individual who has consis-
tently given time and effort to the asso-
ciation in 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 un-
usual degree of proficiency in the deliv-
ery of veterinary service to his or her 
clients.

Technical Services/Allied Industry Vet-
erinarian of the Year – Given annually 
to the technical services or allied indus-
try veterinarian (AASV member) who 
has demonstrated an unusual degree of 
proficiency and effectiveness in the de-
livery of veterinary service to his or her 
company and its clients as well as given 
tirelessly in service to the AASV and the 
swine industry.

Outstanding Swine Academic of the 
Year - Given annually to an AASV mem-
ber employed in academia who has 

demonstrated excellence in teaching, 
research, and service to the swine vet-
erinary profession. Faculty members, 
graduate students, and researchers are 
eligible to receive this award.

Young Swine Veterinarian of the Year – 
Given annually to a swine veterinarian 
who is an AASV member, 5 years or less 
post graduation, who has demonstrated 
the ideals of exemplary service and pro-
ficiency early in his or her career. AASV 
members who received their veterinary 
degree in 2019 through 2023 are eligible 
to be considered for the 2025 award.

Are you wondering who has been recog-
nized in the past? See aasv.org/awards/ 
for a list of the previous recipients of 
each award.

Nominations are due December 11. The 
nomination letter should specify the 
award and cite the qualifications of the 
candidate for the award. Submit nomina-
tions by email, aasv@aasv.org, or mail 
to 830 26th Street Perry, Iowa 50220.

Announcing AASV’s new website
We are pleased to announce the launch 
of AASV’s new website! All of AASV’s 
content and information will continue to 
be available to you at aasv.org.

However, the login process has 
changed. You will need to use the email 
address you have on file with AASV to 
set up a new password for accessing the 
site’s members-only content.

To set your new password:

1. Go to aasv.org and click on the lock 
icon in the upper right of the screen.

2. Look for “Need your password?” and 
click the button to “Reset Password.”

3. Enter your email address on file 
with AASV and click the button to 
“Get New Password.”

4. Open the email message you should 
have just received from AASV (re-
member to check your spam folder) 
and click on the URL it contains.

5. Create and enter your new pass-
word, then click “Save Password”.

To log in, click the lock icon and en-
ter your email address and your new 
password.

We think you will love the site’s fresh 
look and mobile-friendly functionality! 
The AASV staff has worked hard to up-
date and migrate content, but we realize 
there may be a few glitches during this 
transition. Thank you in advance for 

your patience and understanding. Please 
contact aasv@aasv.org if you are unable 
to find what you are looking for, or if you 
see something amiss. We will do our 
best to assist as quickly as possible.
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Check AASV out on social media
Join us on Facebook  

@AASwineVets
Read AASV e-Letter news 

headlines by following  
AASV on X @AASwineVets

Follow us on Instagram  
@AASwineVets

AASV student member contributes to AASV 
theme image
Cora Schau, a third-year veterinary stu-
dent at Iowa State University (ISU) and 
AASV student member, was happy to 
lend her artistic talent to support AASV 
in response to a request from 2025 AASV 
Annual Meeting Program Chair Dr 
Locke Karriker. 

While working for the ISU Swine Medi-
cine Education Center (SMEC) directed 
by Dr Karriker, Cora had the opportuni-
ty to use her artistic skills in a variety of 
projects. Recognizing her abilities, Kar-
riker invited her to design a sticker to 
promote the 2025 AASV Annual Meeting. 
Cora prepared several designs for con-
sideration, and AASV officers and staff 
selected their favorite for the sticker. 

The stickers proved popular at the 2024 
IPVS Congress, ISU James D. McKean 
Swine Disease Conference, Allen D. Le-
man Conference, and other gatherings 
of swine veterinarians, so elements from 
Cora’s original design were incorpo-
rated into the 2025 AASV Annual Meet-
ing theme image that accompanies the 
meeting program in this issue. 

Cora grew up raising and showing many 
different livestock species and plans 
to return to Michigan to work in rural 
mixed-animal practice. However, she 
has always had an interest in art. When 
not working with her animals, she spent 
a lot of time painting and drawing. She 
owns a photography company and paints 
commission pieces when she’s not busy 
with third-year studies. 

Cora encourages other student mem-
bers to attend the Annual Meeting in 
San Francisco March 1-4, 2025. “It is a 
great opportunity for students to get out 
and talk with members of the industry 
and get involved. It connects individu-
als from all over and provides a place to 
learn and grow.”
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Need something to listen to? Download from 
AASV’s Audio Library
During the AASV Annual Meeting, vet-
erinary 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 inter-
view is produced as an MP3 audio file. 

Did you miss this year’s meeting? Do 
you wish you could listen to a talk from 
a past meeting? More than 300 AASV 
podcasts are available at no cost to AASV 
members on the website at aasv.org/
aasv-podcasts. Login to hear conference 
speaker interviews from the 2007-2024 
AASV Annual Meetings.

Video resources for AASV members
Many video resources are available to 
AASV members in the Video Library 
at aasv.org/video.

Annual Meeting videos. AASV members 
can view keynote addresses, special 50th 
anniversary videos, and other selected 
presentations from 2005-2024 Annual 
Meetings. 

SHIC/AASV webinars. Webinars spon-
sored by the Swine Health Information 
Center and AASV bring together subject 
matter experts to discuss current issues 
facing US pork producers and practi-
tioners. Conducted by the Iowa State 
University Swine Medicine Education 
Center, webinar participants include 
practitioners with first-hand experience 
with the topic being discussed, diag-
nosticians, and other experts. Recorded 
webinars from 2019-2024 are available in 
the video library.

Do you have a recommendation for a 
topic to be addressed in this format? 
SHIC and AASV would like your input! 
Reach out to SHIC Executive Director Dr 
Megan Niederwerder at mniederwerder@
swinehealth.org or AASV Director of 
Public Health and Communications Dr 
Abbey Canon at canon@aasv.org with 
your webinar recommendations.

The Swine Medicine Talks. Free video 
recordings from the 2015-2024 Swine 
Medicine Talks seminar series are 
available to AASV members. Recent 
topics include tractor-trailer rollovers 
and emergency response, the path to 
success for new graduates and gaining 
trust on a farm, and what practitioners 
need to know about applied swine 
genetics.

Early career webinars. Recorded pre-
sentations from the 2021 Early Career 
Swine Veterinarian Conference are 
available to AASV members. Topics in-
clude financial literacy, ventilation, and 
case studies in reproductive failure and 
nursery and finishing disease. 

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 videos feature Drs Conrad 
Schmidt, Lisa Tokach, and Angela 
Baysinger. A video produced in 2023 
recounts the history of the AASV 
Foundation from its humble beginnings. 

Worth 1000 words – AASV Photo Library
Did you know the AASV has more than 
10,000 images available in its photo  
library? Members can access photos 
at aasv.org/photo-library. 

AASV members are encouraged to use 
the contributed images for their own 
reference and for extending their own 
knowledge. Brief scholarly use — such as 

inclusion in a classroom lecture or when 
speaking at a conference — is generally 
permissible. Commercial use or publica-
tion is not covered by the informal un-
derstanding we have with our contribu-
tors. Additional guidelines for use are 
described in the photo library. 

Also available to AASV members as MP3 
audio files are recordings produced by 
the Early Career Committee. These re-
cordings feature interviews with subject 
matter experts on topics particularly 
useful for early career swine veterinar-
ians. Find the free podcasts on the AASV 
website at aasv.org/aasv-podcasts.
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SATURDAY, MARCH 1 
Preconference seminars
1:00 pm – 5:00 pm

Seminar #1  Max Rodibaugh Memorial  
Practice Tips 
Jessica Risser and Melissa Billing, 
co-chairs

Seminar #2  Boar Stud Issues 
Kayla Blake and Megan Hood, co-chairs

Seminar #3  Transforming the Pork Industry: 
Optimizing the Pork Chain from Farm 
to Fork 
Jessica Seate and Rebecca Robbins, 
co-chairs

Seminar #4  Being the Pig’s Champion: Assessing, 
Addressing, and Reflecting on Current 
Issues in Swine Welfare 
Monique Pairis-Garcia, chair

Seminar #5  ChatPIG 
Brent Sexton and Brandi Burton, co-chairs

SUNDAY, MARCH 2 
Preconference seminars
8:00 am – 12:00 pm 

Seminar #6  Biosecurity 
Derald Holtkamp and Kate Dion, 
co-chairs

Seminar #7  Swine Lameness 
Meghann Pierdon and Jamee Eggers, 
co-chairs

Seminar #8  Be the Pig’s Champion with Effective 
Herd Visits 
Clayton Johnson, chair

Seminar #9  NPPC Public Policy and Advocacy 
Update 
Anna Forseth, chair

Seminar #10  Swine Medicine for Students 
Kimberlee Baker and Brandi Burton, 
co-chairs

Research Topics
8:00 am – 12:00 pm

Session chair: Chris Rademacher

8:00 am  Establishing best practices for oral 
fluid collection 
Grzegorz Tarasiuk

8:15 am  Assessing the effect of pooling 
commonly used samples in breeding 
herds on the probability of influenza A 
virus sequencing 
Daniel Moraes

8:30 am  How many samples do you need for 
influenza A monitoring in farrowing 
rooms? 
Daniel Moraes

8:45 am  Effect of oral meloxicam 
administration to sows on piglet 
colostrum intake based on 
immunocrit, birth weights, and 
infrared thermography 
Kendra Blaschko

9:00 am  Evaluation of meloxicam residues 
in commercial sows/pigs utilizing a 
sensitive diagnostic assay 
Brian Payne

9:15 am  Prevention of Streptococcus suis disease 
using avirulent strain inoculation 
Samantha Hau

9:30 am  Mitigating economic losses from 
Streptococcus suis through data-driven 
decision making 
László Gombos

9:45 am  REFRESHMENT BREAK

10:15 am  Effect of stocking density on F1 
gilt grow-finish and reproductive 
performance 
Brady McNeil

10:30 am  PRRSV-2 variant classification: A 
dynamic nomenclature for enhanced 
monitoring and surveillance 
Kimberly VanderWaal

2025 Annual Meeting Program
BE THE PIG’S CHAMPION
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10:45 am  Can air filtration systems truly reduce 
PRRS outbreaks? Estimating the effects 
of negative and positive pressure 
systems on PRRS occurrence 
Xiaomei Yue

11:00 am  Impact of production and health 
management strategies on PRRSV 
outbreak recovery in breeding herds 
Ana Paula Poeta Silva

11:15 am  Productivity losses due to PRRSV, 
PEDV, and Mycoplasma hyopneumoniae 
in US breed-to-wean herds from 2016 to 
2020 
Onyekachukwu Henry Osemeke

11:30 am  The impact of the timing of PRRSV 
and swine enteric coronaviruses 
introduction on wean-to-market 
productivity 
Kate Dion

11:45 am  Evaluating the efficacy of alternative 
livestock trailer wash methods on 
reducing the risk of PEDV introduction 
to farm site areas when loading market 
pigs 
Edison Magalhaes

12:00 pm  Session concludes

Poster session: Veterinary Students, 
Research Topics, and Industrial 
Partners
12:00 pm – 5:00 pm 

Poster authors present from 12:00 pm to 1:00 pm  
Poster display continues on Monday, 8:00 am to 5:00 pm 

Concurrent sessions
1:00 pm – 5:15 pm 

Session #1  Student Seminar 
Justin Brown and Jordan Gebhardt, 
co-chairs

Session #2  Industrial Partners 
Katie Beckman and Deborah Murray, 
co-chairs

Session #3  Industrial Partners 
Brent Pepin and Marisa Rotolo, co-chairs

Session #4  Industrial Partners 
Keith Erlandson, chair

MONDAY, MARCH 3 
GENERAL SESSION 
Be the Pig’s Champion
8:00 am – 12:30 pm 

Program and session chair: Locke Karriker

8:00 am  Howard Dunne Memorial Lecture 
The challenges and opportunities of 
becoming the pig’s champion 
Clayton Johnson

9:00 am   Alex Hogg Memorial Lecture 
Who gets to be the pig’s champion? 
Cara Haden

10:00 am  REFRESHMENT BREAK

10:30 am  Earning the role of the pig’s champion 
Daryl Olsen

11:30 am  Angela Baysinger Memorial Lecture 
Advancing pig welfare together: 
Standing on the shoulders of Angela 
Anna Johnson

12:30 pm  AASV-AASV FOUNDATION 
LUNCHEON
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Concurrent Session #1:  
PEDV Elimination
2:00 pm – 5:30 pm 

Session co-chairs: Marisa Rotolo and Paul Yeske

2:00 pm  Introduction

2:15 pm  PED elimination in Manitoba 
Jenelle Hamblin

2:45 pm  Estimating prevalence 
Giovani Trevisan and Cesar Corzo

3:15 pm  Comparison of elimination protocols 
for PED, PRRS, and Mycoplasma 
hyopneumoniae 
Paul Yeske

3:30 pm  REFRESHMENT BREAK

4:00 pm  Transport survey and study 
Edison Magalhaes

4:20 pm  Transport case study 
Pete Thomas

4:40 pm  PEDV elimination question and answer 
panel 
Mary Battrell, Darin Madson, Jon Tangen, 
and Pete Thomas

5:20 pm  Conclusion: PEDV classification and 
future of elimination

5:30 pm  Session concludes

Concurrent Session #2:  
Pig 101 on Pig One-on-One
2:00 pm – 5:30 pm 

Session chair: Megan Hindman

2:00 pm  Swine pharmacology update: New tools 
and techniques for the individual pig 
Joe Smith

3:00 pm  Basic husbandry for Wilbur, and how 
to navigate through individual pig 
advice 
Joe Smith

3:30 pm  REFRESHMENT BREAK

4:00 pm  We sent Wilbur to medical school: 
Describing the use of swine in 
biomedical research 
Caitlin Vonderohe

4:30 pm  Niche production: It’s not for everyone 
Pete Schneider and Trevor Schwartz

5:00 pm  Facebook: Question and answer panel 
Joe Smith, Caitlin Vonderohe, 
Pete Schneider, and Trevor Schwartz 

5:30 pm  Session concludes
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Concurrent Session #3:  
Global Hot Topics
2:00 pm – 5:30 pm 

Session chair: Perle Zhitnitskiy

2:00 pm  African swine fever control and 
management challenges in the 
Philippines 
Angel Manabat

2:30 pm  The problem of ASF in pig production 
and the impact of the pig and meat 
trade 
Rafał Niemyjski

3:00 pm  African swine fever in Germany: 
Lessons learned 
Tim Snider

3:30 pm  REFRESHMENT BREAK

4:00 pm  Hot topics in European swine 
production 
Vincent ter Beek

4:30 pm  Unlocking the secrets of Streptococcus 
zooepidemicus 
LeeAnn Peters

5:00 pm  Brazilian swine industry: An update 
on actual strategies and future 
perspectives 
Glauber Machado

5:30 pm  Session concludes

TUESDAY, MARCH 4 
General Session 
Influenza Insights
8:00 am – 12:00 pm 

Chair: Rebecca Robbins

8:00 am  Human spillover cases in swine and 
significance to influenza A virus 
ecology 
Phil Gauger

8:30 am  Don’t be a fomite: The role of personal 
protective equipment (PPE) in 
preventing influenza A virus 
Montse Torremorell

9:00 am  Influenza A virus in non-commercial 
swine and best practices for control 
and prevention 
Andrew Bowman

9:30 am  Expect the unexpected: Are swine 
veterinarians ready for H5N1? 
Scanlon Daniels

10:00 am  REFRESHMENT BREAK

10:30 am  Where to begin: Selecting influenza 
A virus strains for a system-specific 
vaccine 
Marie Culhane and Emily Mahan-Riggs

11:15 am  Ask the experts: How is a herd-specific 
vaccine produced? 
Erin Strait, Ben Hause, 
and Mark Mogler

12:00 pm  Session and meeting conclude
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aasv foundation news

Members and colleagues invited to support 
Baysinger Memorial
The AASV and the veterinary profession 
lost a valued member, leader, and advo-
cate for animal welfare when Dr Angela 
Baysinger passed away on March 8 of 
this year. 

To honor Angela’s memory and further 
her commitment to improve the welfare 
of production animals, the Baysinger 
family made a generous contribution to 
the AASV Foundation to establish the 
Angela K. Baysinger Memorial Fund.

In accordance with the Baysinger fam-
ily’s wishes, a working group of AASV 
members and Angela’s colleagues pro-
posed – and the AASV Foundation board 
approved – that the foundation establish 
the following three initiatives to be  
supported by the proceeds of the  
memorial fund:

Angela Baysinger Memorial Scholarship
One or more annual scholarships fo-
cused on providing educational and 
mentoring support for students interest-
ed in production animal welfare. Up to 
$10,000 may be disbursed annually, with 
a maximum award of $5000 per student. 

Angela Baysinger Memorial Lecture
A general session lecture ($3000 speaker 
honorarium) to be given annually dur-
ing the AASV Annual Meeting to address 
production animal welfare. The 2025 
AASV Annual Meeting will feature  
Dr Anna Johnson presenting the first  
Angela Baysinger Memorial Lecture:  
Advancing pig welfare together: Standing 
on the shoulders of Angela.

Support for the AVMA Animal Welfare 
Assessment Contest
Contributions of $7500 will be made in 
2024 and 2025 to support the AVMA’s 
Animal Welfare Assessment Contest in 
honor of Angela.

The AASV Foundation invites AASV 
members and Angela’s friends and col-
leagues to make additional donations to 
the Angela Baysinger Memorial Fund to 
ensure the long-term viability of these 
initiatives. 

Already, Merck Animal Health has add-
ed its support to the memorial fund. In 
making the contribution, Justin Welsh, 
DVM, executive director of Merck’s Live-
stock Technical Services, said “Merck 
Animal Health is proud to support the 
efforts of the AASV to honor Dr Angela 
Baysinger through this memorial fund. 
Angela was part of the Merck Animal 
Health family, and her legacy and contri-
butions will live on through this effort.”

Donate in Angela’s honor
For more information about the activi-
ties to be supported by the memorial, 
and to honor Angela’s memory with 
your own support for production ani-
mal welfare, visit aasv.org/foundation/
contribute/memorials.

A life dedicated to 
animal welfare:
Dr Angela Baysinger’s interest and 
involvement in animal welfare issues 
knew no boundaries. Throughout 
her career, she worked tirelessly to 
understand, improve, and promote 
animal welfare. In addition to her 
DVM degree, Angela held a master’s 
degree in Animal Welfare, Ethics, 
and Law from the University of  
Edinburgh. For the past several 
years, she was the North American 
Lead for Animal Well-being at Merck 
Animal Health, where she coordinat-
ed the annual symposium “Advanc-
ing Animal Welfare Together.”

Although pigs were her passion,  
Angela’s efforts encompassed all spe-
cies of production animals. Besides 
serving for many years on the AASV 
Pig Welfare Committee and the  
National Pork Board’s Animal Wel-
fare Committee, she also served on 
the AVMA Animal Welfare Commit-
tee from 2013 to 2024 and was chair 
of the committee at the time of her 
passing. She served on the Profes-
sional Animal Auditor Certification 
Organization (PAACO) Board of  
Directors from 2004 to 2007 and 
again from 2011 to 2024. She was in-
volved in the International Poultry 
Welfare Alliance, the Global Round-
table for Sustainable Beef, and the 
North American Meat Institute.

Angela’s many contributions were rec-
ognized with the AASV Meritorious 
Service Award in 2021, the Feather in 
Her Cap Award in 2021, and the  
PAACO Service Award in 2022.

AASV Foundation news continued on page 279
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how we can help. 

pharmgate.com/usa/find-a-rep
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PUT A 
STOP  
TO SRD 
FAST.
Swine respiratory disease (SRD) can really slow things down  
on your operation—unless you stop it in its tracks. Our products 
are built to stop a wide array of bacterial pathogens, helping 
your herd recover quickly. With our hands-on support, you’ll have 
your herd back on track in no time. Our consultative approach 
ensures that your herd will get back up to speed ASAP.
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Researchers, submit your proposals for funding
The AASV Foundation announces the 
availability of up to $100,000 in funding 
for 2025 to support research with di-
rect application to the swine veterinary 
profession.

Research proposals are due by 12:00 pm 
Central Time on December 13, 2024. 
Proposals are limited to a maximum 
request of $30,000 per project. Detailed 
submission instructions are avail-
able at aasv.org/foundation/research/
call-for-proposals. 

The projects selected for funding will 
be announced during the AASV-AASV 
Foundation Luncheon at the AASV An-
nual Meeting on Monday, March 3, 2025.

A panel of AASV members will review 
and select proposals based on the follow-
ing criteria:

• Potential benefit to swine veterinar-
ians and the swine industry  
(40 points)

• Likelihood of success within the pro-
posed timeline (35 points)

• Scientific and investigative quality 
(15 points)

• Justification of the budget (5 points)
• Originality of the research (5 points)

A summary of previously funded research 
can be viewed at aasv.org/foundation/
research/funded/. 

Early-career swine veterinarians: Twelve 
$7500 debt-relief grants to be awarded 
The AASV Foundation is pleased to an-
nounce two opportunities for AASV 
members to apply for debt relief. Ap-
plications are due December 1 for a 
total of twelve $7500 grants awarded at 
the 2025 AASV Annual Meeting. While 
the application process is the same for 
both opportunities, the eligibility re-
quirements are different as described 
below and at aasv.org/foundation/
swine-veterinarians/debt-relief-grants.

Dr Conrad and Judy Schmidt 
Family Student Debt-Relief 
Scholarships
The Foundation will award two $7500 
scholarships to AASV members 2 to 5 
years post-graduation from veterinary 
school (2020, 2021, or 2022 graduates) 
who are engaged in private veterinary 
practice devoted 50% or more to swine, 

providing on-farm service directly to in-
dependent pork producers. The recipient 
must have maintained AASV member-
ship since joining as a student and must 
also have attended the AASV Annual 
Meeting while in veterinary school.

AASVF/Zoetis Foundation 
Student Debt-Relief Grant 
Program
For the second year, the AASV Foun-
dation has partnered with the Zoetis 
Foundation to award ten $7500 grants to 
swine veterinarians to help relieve their 
student debt burden. In addition to pri-
vate practitioners, AASV members who 
work for production companies, univer-
sities, or pharmaceutical companies are 
encouraged to apply. Any member who 
graduated from an AVMA-accredited col-
lege of veterinary medicine in the years 

2015 through 2022, joined AASV as a stu-
dent member, and whose career since 
graduation has been 50% or more devot-
ed to swine is eligible to apply.

Those who meet eligibility require-
ments for the Schmidt scholarship also 
qualify for the AASVF/Zoetis Foundation 
grant and will automatically be consid-
ered for both opportunities from the 
same application. Previous recipients 
are recognized at aasv.org/foundation/
swine-veterinarians/debt-relief-
grants/#recipients, and are not eligible 
to reapply for either award.

To apply, complete and submit the appli-
cation available at aasv.org/foundation/
swine-veterinarians/debt-relief-grants  
by December 1. The scholarship recipi-
ents will be announced during the 2025 
AASV Annual Meeting in San Francisco, 
California.

Prospecting for the foundation
As AASV heads to the Golden State in 
2025, the AASV Foundation Auction 
Committee is staking its claim on hold-
ing another successful fundraising auc-
tion. Committee members are already 
prospecting for auction items and cash 
donations, and they are banking on their 
partners (AASV members and sponsors) 
to lend a hand.

Good news – there is no hard labor in-
volved! Just submit the donation form 
with a photo of your item (or a check). 

Your contribution will be recognized in 
the auction catalog as well as on the auc-
tion website, and your name will appear 
in the full-page JSHAP spread recogniz-
ing our auction donors.

Nuggets of gold
Every donation is a nugget of gold that 
helps the foundation fulfill its mission 
through its many programs. The founda-
tion’s travel stipends, externship grants, 
and scholarships help attract veterinary 

students to the profession, while its re-
search grants, debt-relief awards, and 
support for advanced certification pro-
grams provide opportunities for gradu-
ate veterinarians. 

The rush is on! 
Join the wagon train of foundation sup-
porters: Submit your donation by  
December 1 using the form available at 
aasv.org/foundation/auctioninfo.

AASV Foundation news continued from page 277
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Hogg Scholarship available to practitioners 
seeking MS or PhD

Sophomore and junior veterinary students: 
Apply for $10,000 by December 31

The American Association of Swine 
Veterinarians Foundation is accepting 
applications for the prestigious Hogg 
Scholarship. Established in 2008, the 
intent of the $10,000 Hogg Scholarship 
is to assist a swine veterinarian in their 
efforts to return to school for graduate 
education (resulting in a master’s de-
gree or higher) in an academic field of 
study related to swine health and pro-
duction. To date, 21 swine practitioners 
have been awarded the scholarship and 
are recognized at aasv.org/foundation/
swine-veterinarians/hogg-scholarship.   

Dr Alex Hogg’s career serves as the ideal 
model for successful applicants. After 20 
years in mixed animal practice, Dr Hogg 
pursued a master’s degree in veterinary 
pathology. He subsequently became the 
Nebraska swine extension veterinar-
ian and professor at the University of 
Nebraska. Upon “retirement,” Dr Hogg 
capped off his career with his work for 
MVP Laboratories. Always an enthusias-
tic learner, at age 75 he graduated from 
the Executive Veterinary Program of-
fered at the University of Illinois. 

The scholarship application require-
ments are outlined here, and on the 
AASV website at aasv.org/foundation/
swine-veterinarians/hogg-scholarship/. 

Hogg Scholarship Requirements
Applicants for the Hogg Scholarship 
shall have:

1. Three or more years of experience 
as a swine veterinarian, either in a 
private practice or in an integrated 
production setting. 

2. Five or more years of continuous 
membership in the American Asso-
ciation of Swine Veterinarians.

Applicants are required to submit the 
following for consideration as a Hogg 
Scholar:

1. Current curriculum vitae 
2. Letter of intent detailing his or her 

plans for graduate education and fu-
ture plans for participation and em-
ployment within the swine industry 

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

Selection of Hogg Scholars is made by a 
three-person panel composed of previ-
ous recipients of the Hogg Scholarship. 
Panel members each serve a 3-year 
term, with one member rotating off as a 
new member added each year. 

To apply for the Hogg Scholarship, ap-
plication materials previously outlined 
must be received by December 1 via 
email, foundation@aasv.org, or mail to: 

AASV Foundation 
830 26th Street 
Perry, IA, 50220

The scholarship recipient(s) will be an-
nounced during the AASV-AASVF Lun-
cheon at the AASV Annual Meeting on 
Monday, March 3.

The AASV Foundation, in collaboration 
with Merck Animal Health, is pleased 
to once again offer the AASVF-Merck 
Animal Health Veterinary Student Schol-
arships to assist with the educational 
expenses of aspiring swine veterinar-
ians. Merck has generously contributed 
$50,000, allowing the AASV Foundation 
to award five scholarships of $10,000 
each in 2025.

Veterinary students in their second or 
third year, enrolled in AVMA-accredited 
or recognized veterinary colleges in the 
United States, Canada, Mexico, South 
America, and the Caribbean Islands, 
are eligible to apply. Applicants must be 
current student members of the AASV 
for the 2024-2025 academic year. The ap-
plication process requires submission of 

a resume, the name of a faculty member 
or AASV member for reference, and re-
sponses to four essay questions. Detailed 
application instructions are available 
at aasv.org/foundation/veterinary-
students/aasvf-merck-scholarship. The 
deadline for applications is December 31.

Please note that students who have pre-
viously received this scholarship from 
the AASV or the American Association of 
Bovine Practitioners (AABP) are not eli-
gible to reapply.

A committee comprising two AASV 
Foundation Board members and two 
AASV members-at-large will review 
and score the applications. Each essay 
question response will be evaluated on 
a scale from 1 to 10, with a total possible 
score ranging from 0 to 40 points.

The scholarship winners will be an-
nounced on Monday, March 3, during 
the AASV-AASV Foundation Luncheon 
at the 2025 AASV Annual Meeting in San 
Francisco (attendance not required).

The AASVF-Merck Animal Health Vet-
erinary Student Scholarship Program 
reflects Merck Animal Health’s and the 
AASV Foundation’s commitment to sup-
port the development and scholarship 
of students and veterinarians interested 
in the swine industry. For additional in-
formation about scholarships and other 
AASV Foundation initiatives, visit aasv.
org/foundation.
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Golfers tee off for the foundation
Forty-six golfers on twelve teams enjoyed 
comfortable weather and collegial cama-
raderie as they played their way around 
Veenker Memorial Golf Course to support 
the AASV Foundation on September 10. 

The golfers hosted by Pharmgate Animal 
Health (Dakota Fiene, Daniel Fedders, 
Jeffery OKones, and Jason Hengeveld) 
topped the field with a score of 60, win-
ning in a tiebreaker over the team from 
Iowa State University composed of Justin 
Brown, Scott Radke, Shawn Steverson, 
and Brian Yarborough. Golfers hosted 
by VRI, including Ryan Saltzman, Joe 
Thomas, Rick Sibbel, and Ben Crawford, 
made up the third-place team finishing 
with a score of 66.

The liberal use of mulligans, which were 
sold to provide additional support to the 
foundation, contributed to many of the 
low scores recorded in the 18-hole best 
ball team contest. However, golfers were 
forced to rely on pure talent – or good 
luck – to prevail in the individual con-
tests hosted by several of the golf hole 
sponsors, which included Agri-King, 
Aurora Pharmaceutical, Huvepharma, 
Insight Wealth Group, Kemin Animal 
Nutrition and Health, Metafarms,  
National Pork Producers Council, and 
Veterinary Pharmaceutical Solutions.

Sponsors also helped keep the golfers 
well fed and hydrated throughout the 
day. Lunch was sponsored by Merck  
Animal Health, beverages were provid-
ed by Zoetis, and Boehringer Ingelheim 
Animal Health generously supported the 
concluding pork dinner.

Thanks to the enthusiastic participa-
tion of golfers and sponsors, the event 
raised support for the foundation’s many 
programs, including scholarships for 
students and graduate veterinarians, re-
search grants, student debt relief, swine 
externship grants, travel stipends for 
students attending the AASV Annual 
Meeting, Heritage videos, and more.

As he has done for the past several years, 
Dr Josh Ellingson coordinated the event 
for the foundation and announced the 
following team and individual contest 
winners:

First flight

First place, hosted by Pharmgate Animal 
Health: Dakota Fiene, Daniel Fedders, 
Jeffery OKones, and Jason Hengeveld

Second place, hosted by Iowa State 
University: Justin Brown, Scott Radke, 
Shawn Steverson, and Brian Yarborough

Third place, hosted by VRI: Ryan 
Saltzman, Joe Thomas, Rick Sibbel, and 
Ben Crawford

Second flight

First place, hosted by Merck Animal 
Health: Jack Creel, Michelle Sprague, 
Steve Sprague, and Mike Bauer

Second place, hosted by Zoetis: Brian 
Roggow, Deb Roggow, James Kloeckner, 
and Javen Holm

Third place, hosted by Pharmacosmos: 
Chris Olsen, Wesley Lyons, Chelsea 
Hamilton, and Jacob Stratton

Third flight

First place, Wayne Freese and Dan 
Rosener

Second place, hosted by Zoetis: Josh  
Ellingson, Dave Pyburn, Darran Miller, 
and Ben Schmaling

Third place, hosted by Topigs Norsvin: 
Tyler Dick, Amber Stricker, Mitch  
Christensen, and Brent Sexton

Individual Contests

Hole #2, Chipping contest, sponsored 
by Kemin Animal Nutrition and Health: 
Shelby Ramirez, Jason Hengeveld, and 
Michelle Sprague

Hole #4, Longest Putt: Dan Fedders

Hole #10, Longest Drive: Chris Olsen

Hole #11, Closest to the pin, tee shot, 
sponsored by Huvepharma: Shelby 
Ramirez

Hole #17, Closest to the pin: Javen Holm

Hole #18, Longest putt, sponsored by  
Aurora Pharmaceutical: Jason Hocker

From left to right, the Pharmgate Animal Health team of Daniel Fedders, Jeffrey OKones,  
Jason Hengeveld, and Dakota Fiene took first place honors in the best-ball team contest. 
Photo by Martina Valline, courtesy of Andrew Kleis, Insight Wealth Group.
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upcoming  meetings

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

AVMA Diversity, Equity, 
Inclusion, and Wellbeing 
Summit
November 7 - 9, 2024 (Thu-Sat) 
Atlanta, Georgia

For more information: 
Web: avma.org/events

National Institute for 
Animal Agriculture’s 
14th Annual Antibiotics 
Symposium
November 19 - 21, 2024 (Tue-Thu) 
Colorado State University SPUR Campus 
4777 National Western Dr 
Denver, Colorado

For more information: 
Web: animalagriculture.org/events/14th-
annual-antibiotics-symposium/

Pig Research Summit 2024
November 20 - 21, 2024 (Wed-Thu) 
Crowne Plaza Copenhagen Towers 
Copenhagen, Denmark

For more information: 
Web: pigresearchsummit.com

Passion for Pigs Seminar 
& Trade Show
December 3, 2024 (Tue) 
Isle of Capri 
Boonville, Missouri

For more information: 
Web: passionforpigs.com  
Email: julie@passionforpigs.com 
Tel: 660-651-0570

North American PRRS 
Symposium
December 8 - 9, 2024 (Sun-Mon) 
InterContinental: Chicago Magnificent 
Mile 
505 N. Michigan Ave 
Chicago, Illinois

For more information: 
Web: vetmed.illinois.edu/
about-the-college/pathobiology/
north-american-prrs-symposium/

2025 AVMA Veterinary 
Leadership Conference
January 9 - 11, 2025 (Thu-Sat) 
Chicago, Illinois

For more information: 
Web: avma.org/events/
veterinary-leadership-conference

Pig Ski Conference
February 5 - 7, 2025 (Wed-Fri) 
Copper Mountain, Colorado

For more information: 
Web: pigski.com 
Email: pyeske@swinevetcenter.com 
Tel: 507-381-1647

56th Annual Meeting of 
the American Association 
of Swine Veterinarians
March 1 - 4, 2025 (Sat-Tue) 
San Francisco Marriott Marquis 
San Francisco, California

For more information: 
Tel: 515-465-5255 
Email: aasv@aasv.org 
Web: aasv.org/annmtg

World Pork Expo
June 4 - 5, 2025 (Wed-Thu) 
Iowa State Fairgrounds 
Des Moines, Iowa

For more information: 
Web: worldpork.org

28th Congress of the 
International Pig 
Veterinary Society
June 16 – 19, 2026 (Tue-Fri) 
Nong Lam University HCMC 
Ho Chi Minh City, Vietnam

For more information: 
Web: ipvs2026.vn
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