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This study compared four treatments for morbidity, mortality and growth performance through the nursery in 
PRRSV-positive weaned pigs. The four treatments were: 1) In-feed therapeutic antibiotic program (Pulmotil® 
followed by CTC and Denagard® as per label, positive control); 2) No in-feed antibiotic therapy (negative 
control); 3) Aleta™ (with negative control); 4) Aleta (with positive control in-feed medication). The study 
combined the modalities of a reduction in pathogen challenge by facilitating earlier development of a robust 
adaptive immune system to demonstrate improved growth and decreased morbidity. The study used 1,716 
weaned pigs (22.8 days of age, range: 19 to 27 days; initial BW = 15.6 ± 0.6 lb.).  Pigs were from a sow herd 
source that was PRRSV (1-7-4) positive and thus the pigs were PRRSV positive at weaning. Health status of the 
group was described as moderate immune stress by the attending veterinarian, due to the natural PRRSV 
challenge. Overall, weight gain, daily feed intake and FCR (Feed:Gain) were improved among pigs fed 
therapeutic antibiotics over the non-medicated treatments during days 0-39, P<0.01. The proportion of Full 
Value Pigs®  was reduced when diets did not contain antibiotics, P<0.05. When death rate is different between 
treatments, the multiple of retained pigs and growth is a better illustration of the treatment effect as 
demonstrated by the pen statistical analysis. Aleta, in combination with in-feed antibiotic medication, 
improved pen performance traits: final weight, weight gain, ADG, FCR and morbidity , P<0.10, versus in-feed 
medication alone. Addition of Aleta (1-3 β-glucan) to the medicated diet reduced morbidity in both the pigs 
remaining in the home pen and pigs removed to medical pens, P=0.09. Aleta numerically reduced mortality 
(0.97 vs. 2.62%) and the percentage of Full Value Pigs numerically improved (98.8 vs. 96.9%) versus medicated 
only pigs. The number of Baytril® injections (doses per pen) was greater among pigs not fed in-feed medicated 
diets (2.0 vs. 10.1) for medicated and non-medicated treatments, respectively, P<0.05. The financial analysis 
considered gain value and improved viability in calculations, the latter being an essential element 
demonstrating that PRRSV-challenged pigs need in-feed antibiotic therapy. In-feed antibiotic nursery 
medication improved ROI by $3.33/pig placed vs. no in-feed therapeutic antibiotic. The use of Aleta, without 
an in-feed antibiotic therapy, was not beneficial in the negative control diets. Aleta, in combination with in-
feed therapeutic medication, improved pen growth performance and decreased morbidity by $1.12/pig placed 
during a natural PRRSV disease challenge. 

Denagard®, Pulmotil® and Full Value Pigs® are registered trademarks of Elanco or its affiliates. 
Baytril® is a registered trademark of Bayer. 
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Introduction 
Porcine Enzootic Pneumonia (EP) and Porcine Pleuropneumonia (Pp) due to Actinobacillus 
pleueropneumoniae (A.p.) are two of main causes of losses in pig production1. Lung lesions attributed to both 
diseases are commonly found at slaughterhouse in finishing animals. Scoring of those lesions is a useful tool to 
estimate the severity and prevalence of both diseases. The aim of this study was to describe the current 
situation of EP-like lesions and A.p.-like lesions using slaughterhouse lung evaluation, describing differences 
between 8 traditional Brazilian  pork-producing states. 
 
Materials and Methods 
The study was conducted throughout the year 2018, in which 56.565 lungs from 587 commercial pig batches 
were scored at the slaughterhouse for EP-like lesions and A.p.-like lesions using Ceva Lung Program scoring 
methodology (CLP): a standardized methodology assessing the presence and extension of EP- and A.p.-like 
lesions was described previously2.These batches came from the eight main pork-producing states in Brazil. 
The parameters measured were: Percent of affected lungs with Ep-like lesions, Average percent of affected 
surface out of all lungs, Average percent of affected surface out of pneumonic lungs, Average percent of 
scarring lungs, Percent of cranial pleurisy, Percent of affected lungs with dorsocaudal pleurisy and APPI index.  
 
Results  
The percentage of Bronchopneumonic lungs lesions varied in each state of the country, with differences 
varying between the lowest percentage of 43.3% in Mato Grosso and 71.8% in Goiás. 
Likewise, there was a significant variation between the percentage of Pleurisy Dorsocaudal that had the lowest 
prevalence in the state of Goiás, with 7.2% and higher prevalence in the state of Mato Grosso, with 16.2%.  
 
Conclusions and Discussion 
The results of lung scoring of 56.565 lungs from 587 batches at the slaughterhouse in Brazil indicate a high 
rate of EP-like and A.p.-like lesions which is consistent with earlier published data from Brazil3. The control of 
M.hyo and A.p. remains a challenge and farm-specific control programs should be evaluated regularly. The CLP 
methodology is a valuable tool to evaluate the success of current and future control measures. 
 
References 
1. Segalés J et al. 2005. Animal Health Research Reviews, Vet Microbiology.v.6, n.2, p.119-142 
2. Espigares, C et al.  2017. Proceedings 9th ESPHM 
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Introduction: 
Streptococcus suis is a natural commensal of the upper respiratory tract of pigs and is associated with 
meningitis, arthritis and septicemia. The serotypes 1, ½ and 2 are most commonly associated with the disease 
in the U.S.  We used whole genome sequencing (WGS) to identify the serotypes of several field isolates.  This 
method appears to be robust and could correctly assign a serotype to all field isolates tested. Isolates selected 
based on WGS, were used in a vaccination-challenge study in commercial weaned piglets that demonstrated 
the importance of formulating vaccines using the correct amount of antigen and appropriate adjuvant. This 
study shows that inactivated vaccines can provide nearly complete protection against a lethal S. suis challenge 
when formulated with the appropriate amount of antigen proper adjuvant. 
 
Materials and Methods: 
A group of naïve pigs was divided into nine treatment groups and a control group.  Treatment groups were 
designed to determine the minimum protective dose of S. suis ST2 adjuvant with AmplivacTM, determine the 
minimum amount of AmplivacTM required for formulation, determine if a one-dose vaccine would be 
efficacious and compare two W/O/W adjuvants.  The treatment groups included are: A) high dose antigen in 
6.7X Amplivac™; B) medium dose antigen in 1X Amplivac™; C) medium dose antigen in 3X Amplivac™; D) 
medium dose antigen in 6.7X Amplivac™; E) 1/10 antigen in 6.7X Amplivac™; F) 1/100 antigen in 6.7X 
Amplivac™; G) medium dose antigen in 50% WOW1; H) medium dose antigen in 50%WOW2. Animals were 
vaccinated intramuscularly two times (except single dose group) at a three-week interval and were challenged 
with homologous serotype 2 strain one week after their second vaccination.  Clinical signs (morbidity) and 
mortality were evaluated post-challenge.  
Results: 
Morbidity and mortality was observed one day post challenge in all the groups except group E, medium dose 
antigen adjuvanted in 6.7X AmplivacTM, which morbidity and mortality was not observed until two days post 
challenge.  A dose effect was observed in vaccines with different amounts of AmplivacTM adjuvant and 
vaccines with different amounts of antigen.  The one dose vaccine was able to provide 50% protection.  The 
W/O/W 1 and 2 adjuvants provided 62% and 54% protection, respectively.  As expected, none of the control 
pigs survived.     
 
Conclusions: 
Vaccines should be formulated at medium dose and adjuvanted with 6.7X AmplivacTM, used in a two-dose 
format.  This formulation provides the best protection in our clinical trials. The data indicates using this 
vaccine formulation in conjunction with robust serotyping method to determine the correct strain(s) for 
inclusion, inactivated vaccines can provide a better management tool against S. suis infections.  
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Introduction 
Mycoplasma hyorhinis (Mhr) is a commensal bacterium commonly found in the upper respiratory tract of pigs. 
Under certain conditions (stress and co-infections) Mhr can become a severe systemic pathogen causing 
polyserositis and arthritis lesions. The mechanisms that allow Mhr to become systemic and cause disease are 
not well understood.  Therefore, diagnostic sample selection, case interpretation, and confirmation of disease 
(case definition) can be challenging. The objective of this study was to assess individual and population-based 
diagnostic tools to measure Mhr disease dynamics within a pig population. By understanding Mhr disease 
dynamics, we can accurately diagnosis Mhr as a disease-causing agent within a herd.  
 
Materials and Methods 
This study followed four flows, each tested weekly for four consecutive weeks. Flows 1 and 2 were selected 
because of a previous Mhr diagnosis with clinical lameness. Flows 3 and 4 were selected because of previous 
Mhr diagnosis with clinical respiratory/systemic disease. Between 6-9 weeks of age, 1-3 necropsies were 
performed per week on pigs with clinical lameness or respiratory/systemic disease, for a total of 10 necropsies 
per flow. A full set of tissues was collected from each pig and multiple serosal surface swabs were taken. Forty 
pigs were tagged, nasal swabs and serum were collected at weeks six and nine. Six pen oral fluids were 
collected weekly per flow, for four weeks. Serum samples were tested by Mhr ELISA. Nasal swabs, serosal 
swabs, tissues, and oral fluids were tested by Mhr PCR. All fresh/fixed tissues were evaluated via 
histopathology, culture, and differential PCRs.  
 
Results 
Population diagnostic results from flows 1 and 2 (clinical lameness) were typically negative during the testing 
period. Conversely, results from flows 3 and 4 (clinical respiratory/systemic disease) were consistently positive 
on population based diagnostics.  One oral fluid and one nasal swab tested Mhr PCR positive in flow 1 and 2, 
while all oral fluids and nasal swabs were positive in flow 3 and 4.  Additionally, only two pigs tested ELISA 
positive in flows 1 and 2 during the study, while in flows 3 and 4 initially 11% and 25% of pigs tested ELISA 
positive at 6 weeks and this percentage increased to 100% and 81% at 9 weeks. 
 
Mhr was diagnosed as a primary pathogen in 0/20 diagnostic cases submitted to pathology from individual 
clinical pigs in flows 1 and 2. In flows 3 and 4, 8/20 clinical cases were diagnosed as Mhr. Definitive diagnosis 
was based on Mhr PCR positives from serosal surfaces, fibrin, and/or joint fluid in combination with 
histological lesions, with the most common lesions described being synovitis, epicarditis, pleuritis, and 
polyserositis.  
 
Conclusion 
Population diagnostic results found Mhr positives on multiple samples types but individual pig diagnostics did 
not always indicate Mhr as the primary pathogen. The results of this study suggest that to definitively 
diagnose Mhr within groups of pigs exhibiting respiratory/systemic disease or lameness, fresh/fixed tissues 
and swabs from affected serosa collected from clinically acute individual pigs must be submitted to a 
diagnostic laboratory. Despite being commensal bacteria, Mhr prevalence may vary by farm/flow; thus, 
population-based diagnostic results can be inconsistent and confusing. Additional cases are required to 
develop a case definition for Mhr associated disease and a risk factor analysis to measure the impact of Mhr.  
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Introduction 
Ileitis, or proliferative enteritis is caused by Lawsonia intracellularis and represents an economic risk to ~95% 
of swine herds with either sub-clinical performance loss or clinical signs of diarrhea and acute outbreaks that 
can result in sudden death. This trial looked to investigate the benefits of using a commercially available 
oregano essential oil product in combination with the standard vaccination program to see if there were any 
improvements in health and performance.  
 
Materials  
All piglets were vaccinated with modified-live Enterisol® Ileitis vaccine (Boehringer Ingleheim Vetmedica, 
Georgia, USA) at 6 weeks of age by oral gavage. The Oregano essential oil (OEO) was provided in the feed (5% 
OEO on an inert carrier (Orego-Stim® (OS), Anpario plc, UK)).   
 
Materials and Methods 
The study was conducted with SSUI (USA) to evaluate the potential benefits of OEO product alongside a 
current ileitis vaccination program. 96 high health commercial piglets were enrolled into the study day 0, at 
approximately 28 days of age (weaned at 21 days of age and fed standard starter diet for 1 week) and 
randomly allocated (blocked for gender and body weight) to 1 of 3 dietary treatments: Control, no additives; 
OS1, OEO included at 1lb/ton throughout; OS2, OEO included at 2lb/ton throughout. All pigs were given 
Enterisol® Ileitis vaccine at 6 weeks of age (day 14), and at 9 weeks of age (day 35) were challenged orally with 
~1x109 Lawsonia intracellularis total dose per pig. At 13 weeks of age (day 67) all pigs were euthanized and 
necropsied for gross lesion scores in ileum, jejunum, cecum and colon, on the basis of the severity of mucosal 
thickening (0-normal, to 4). Clinical scores 1 to 4 were considered indicative of clinical ileitis. Fecal scores and 
performance data were measured throughout the trial.  Fecal consistency was scored on a scale of 0 to 3, with 
abnormal results considered to be those of 2, mild diarrhea or 3, profuse projectile diarrhea. 
 
Results 
The inclusion of OEO (OS2) reduced the relative risk of pigs showing lesions (rr=0.58, p=0.0032), compared 
with vaccinated control. OEO also lowered the relative risk of abnormal fecal scores (rr=0.91, p=0.0001, 
reducing clinical signs of damage following ileitis challenge. ADG was numerically improved by the addition of 
OEO following ileitis challenge compared to the vaccinated control group.   
Conclusions 
The addition of oregano essential oil showed the ability to improve performance and gut health of pigs 
challenged with Lawsonia intracellularis when used in conjunction with vaccination. These benefits are 
interesting and warrant further investigation to understand the full product effects. 
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Introduction  
Mycoplasma hyopneumoniae (Mhp) cell-mediated immunity (CMI) response studies after vaccination are 
limited. We evaluated CMI responses after Mhp vaccination at weaning using 5 different Mhp/PCV2 
commercial vaccines. 
 
Materials and Methods 
A total of 180 Mhp, PEDV and PRRSV-negative pigs were randomly selected, ear-tagged and vaccinated at 
weaning. Six groups were vaccinated intramuscularly with one of five Mhp/PCV2 vaccines or a saline control 
(30 pigs/group). All pigs were housed in the same nursery room and all groups were equally represented in 
each of 8 pens. Group 1 received 1 mL of vaccine A, groups 2, 3, 4 and 5 received 2 mL of vaccines B, C, D and 
E, respectively. Group 6 received 2 mL of saline. Administration of vaccines was randomly assigned and 
personnel were blinded during vaccine administration, sample collection, testing and data analysis. Blood 
samples were collected from all pigs at weaning for baseline analysis. At 14 and 28-days post vaccination, 
blood samples were collected from 50% of pigs in each group. Delayed-Type Hypersensitivity (DTH) test was 
performed in 15 pigs in each group at 14 days post vaccination, and in the remainder 15 pigs at 28 days post 
vaccination. To measure DTH responses, each pig received a 0.1-mL intradermal injection of Mhp 232 strain 
(moderate virulence), Mhp ISU-MY0051-10 strain (high virulence), Phytohemagglutinin (positive control) and 
Saline (negative control) at separate sites surrounding the umbilicus (Fig 1). DTH reaction was calculated as 
the product of two midpoint diameters, (A= (1/2 d1) (1/2 d2) (π)) of the wheal for each reaction site, ~32 
hours after injection. Lymphocyte Stimulation index (SI) and interferon gamma (IFN-γ) production in response 
to Mhp 232 and Mhp ISU-MY0051-10 cell lysates were measured in peripheral blood mononuclear cells 
(PMBC) at 14- and 28-days post vaccination. 
 
Results 
DTH reactions of vaccine groups A, C, D and E, and A and C were significantly larger than the saline group at 14 
(Fig 1) and 28 days post vaccination respectively for both Mhp strains (Wilcoxon p-values<0.01). Further, the 
vaccine A group showed significantly larger DTH reactions than the other vaccines (Wilcoxon p-values<0.001) 
at both time points. PMBC SI lacked difference among groups for both Mhp strains at both time points. IFN-γ 
production for the Mhp ISU-MY0051-10 strain was significantly higher in the vaccine A and C groups at both 
time points in relation to the saline group. Vaccine A group showed significantly higher IFN-γ production than 
the other vaccines at 14 days post vaccination. 
 
Conclusions 
DTH response is a measure of CD4+ Th1 lymphocyte response to a specific antigen. CD4+ Th1 lymphocyte 
stimulation has been suggested to be associated with protection against disease produced by mycoplasmas in 
other species. CD4+ Th1 lymphocytes modulate both cell-mediated immunity to intracellular pathogens and 
humoral immune responses against pathogens such as mycoplasmas. Our findings suggest that all Mhp 
vaccines induced variable and measurable cell-mediated immune responses to cognate antigen. 
 
  



Poster Number: 7 
Topic Area: Feed/Nutrition 
Title: Effect of Alquernat Immuplus on gene expression in immune cells and its relation with higher resistance 
against Porcine Reproductive and Respiratory Syndrome (PRRS) 
Author(s): Júlia Pié , Biovet, S.A.; David Díez, Biovet, S.A.; Carlos Domenech, Biovet, S.A.; Anna Tesouro, Biovet, 
S.A. 
 
INTRODUCTION:  
Alquernat Immuplus (ALQ) is a product composed of active molecules from plant extracts that target the cells 
of the innate and adaptive immune system to increase animal resistance against infections. 
 
OBJECTIVE:   
This trial was conducted to determine the molecular basis of the immunostimulant effects of ALQ in the 
immune cells.  For this, the specific proteins and gene expression regulated by the product were evaluated, as 
well as their relation with PRRS resistance. 
 
MATERIALS AND METHODS:  
Porcine 3D4/2 alveolar macrophages were incubated in T25-flasks. Once confluence was observed, the 
medium was supplemented with ALQ in half of the flasks. RNA was extracted and purified, and was used for 
library construction. Bioinformatic analyses were conducted to evaluate differential gene expression and 
compare: 
(1) gene expression between cells in the control and the treated cultures (using a Volcano plot and a heat 
map), and  
(2) the transcriptional profile resulting from the exposure to ALQ with the existing data in literature on gene 
expression in alveolar macrophages of porcine strains more resistant to PRRS infection, to determine the 
molecular basis of the beneficial effect of this product on this pathology. 
 
RESULTS:  
Administration of ALQ in porcine alveolar macrophages causes at transcriptional level: 
(1) The activation of genes involved in the formation of NK cells, the innate and adaptative immune response 
and chemotaxis (CCL2220, MASP2 peptide, ZBTB32, ADAM22, HOXA3). 
(2) An enhanced expression of pro-apoptotic genes and tumor suppressors, which contribute to the 
presentation of antigens (RBMS3, RHOV, TTC36, DNASE1L2). 
(3) An increased expression of genes related to the formation of phagosomes and structures that allow higher 
motility and infiltration in tissues of macrophages (KIF19, MYH15, LRP2, STOM L1). 
(4) The inhibition of a gene whose repressed expression favours the signaling mediated by the binding of 
antigens to T and B cells. 
(5) The silencing of a receptor associated to high viral load of PRRS virus and the suppression of six calcium 
transporters, which genes are overexpressed in lung tissue infected with highly pathogenic strains of PRRSV. 
 
CONCLUSIONS:  
Globally, this transcriptional profile correlates with increased activity and responsiveness to both bacterial and 
viral pathogens (including PRRSV) in porcine alveolar macrophages. 
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Post-weaning diarrhea results in significant economic losses in the swine industry due to mortality, reduction 
of growth performance and cost of medication [1]. Feed supplementation with pharmacological levels of zinc 
oxide (2,000 – 3,000 ppm ZnO) is a strategy utilized to prevent post-weaning diarrhea [2]. However, this 
nutritional strategy has always been controversial because it has been associated with antimicrobial resistance 
and environmental contamination. Phytogenic feed additives (PFA), commonly defined as plant-based 
additives or botanicals, represent a group of natural substances derived from herbs, spices, other plants and 
their extracts, like essential oils. PFA are recognized for their potential to beneficially affect growth 
performance, nutrient digestibility and gut health of livestock species, including pigs [3]. Therefore, the 
objective of this study was to compare the effects of a PFA and ZnO on growth performance of weaned pigs.  
A total of 682 barrows and gilts (BW 6.6 ± 0.11 kg;) were used in a 42-day trial. Pigs were allotted by BW and 
sex into 62 pens (11 pigs/pen) in a commercial farm. Animals were fed a 2-phase feeding program, with each 
period being 14 and 28 d, respectively. Dietary treatments were: Control (3,000 ppm of ZnO in phase 1 only) 
and PFA (1,000 ppm of Fresta® Protect, Delacon Biotechnik GmbH, in phases 1 and 2). Data were analyzed 
using ANOVA, GLM. 
Animals grew normally during the trial (overall ADG: 279 and 278 g; overall ADFI: 407 and 411 g; and overall 
FCR: 1.46 and 1.48 for control and PFA treatment, respectively). No statistical differences were observed on 
growth performance, fecal score, and medical treatments during phases 1, 2 or overall period of the 
experiment. However, the ADFI during phase 1 tended to increase when pigs were supplemented with PFA 
compared to the control treatment (230 vs 220 g; P=0.07). The mortality was 1.2 and 1.5% for the control and 
PFA treatment, respectively. The percentage of pigs that received medical treatments (amoxicillin, 
enrofloxacin and tiamulin) was 24.6 and 25% for control and PFA treatment, respectively.  
Overall, the lack of statistical differences on all recorded parameters indicates a similar effect on growth 
performance of pigs supplemented with 3,000 ppm of ZnO or PFA. Therefore, the results of this study indicate 
that this type of PFA is a valuable alternative to ZnO in supporting piglets during the critical post-weaning 
period.  
 
[1] Fairbrother, J. M., E. Nadeau, and C. L. Gyles. 2005. Escherichia coli in postweaning diarrhea in pigs: an 
update on bacterial types, pathogenesis, and prevention strategies. Anim. Health Res. Rev. 6:17–39.  
[2] Hill, G.C., D.C. Mahan, S.D. Carter, G. L. Cromwell, R. C. Ewan, R. L. Harrold, A. J. Lewis, S. P. Phillip, G. C. 
Shurson, and T. L. Veum. 2001. Effect of pharmacological concentrations of zinc oxide with or without the 
inclusion of an antibacterial agent on nursery pig performance. J. Anim. Sci. 79(4), 934–941. 
[3] Yang C., M. A. K. Chowdhury, Y. Huo, J. Gong. 2015. Phytogenic compounds as alternatives to in-feed 
antibiotics: potentials and challenges in application. Pathogens 4(1):137–156.   
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Introduction  
The objective of this study was to evaluate the effect of feeding LucraFit® Feed on performance of nursery pigs 
fed diets devoid of lactose. Lactose ingredient price fluctuations have caused producers to evaluate lactose 
levels in nursery diets. LucraFit® Feed has been used in alternative nursery programs to improve piglet feed 
efficiency and remove lactose in nursery diets.   
 
Materials and Methods  
A total of 440 weanling pigs, initial weight of 12.7 ± 0.50 lb., were weighed and randomly assigned to either 
Control or LucraFit® Feed treatment with 11 replicates per treatment and 20 pigs per pen.  Pigs were weighed 
at day 0, 8, 15, 21, 29, and 43 post-weaning with corresponding ADG, ADFI, and F:G calculated for each time 
period.  Data was analyzed using the Mixed procedure of SAS. Pigs were fed a three-phase nursery program 
budgets were 6, 12, 29 lb/pig for phase 1-3 respectively. Control treatment diets contained 12.5% lactose in 
phase 1, 5% lactose in phase 2 , and 0% lactose in phase 3.  LucraFit® Feed treatment diets contained 0% 
lactose in all phases.  LucraFit® Feed was added at 2.5% and 1.25% in phase 1 to 2, respectively in the 
LucraFit® Feed treatment.   
 
Results  
During d 0 to 8, there was no difference in growth measurements with LucraFit® Feed treatment compared to 
the Control. From d 8 to 15, pigs fed LucraFit® Feed treatment had increased (P=0.039) ADG (0.653 vs 0.586 
lb/d) and improved (P=0.038) F:G ratio (1.029 vs 1.085). During d 15 to 22, ADG was not significantly different 
between treatments, however ADFI was increased (P=0.05) in the LucraFit® Feed treatment (1.161 vs 1.096 
lb./d) which resulted in increased (P=0.03) F:G ratio (1.288 vs 1.217) compared to the Control.  From d21 to 
43, LucraFit® Feed treatment tended to improve (P=0.07) ADG F:G ratio (1.482 vs 1.517).  Overall experiment 
(d 0 to 43), F:G ratio tended to improve (P=0.08) with the LucraFit® Feed treatment.   No significant 
differences were observed in pig removals between treatment groups.  Final (d 43) body weight was not 
significantly different between treatments.   
Conclusions 
These results suggest that pigs can be started on 0% lactose nursery diets without a negative impact on 
nursery performance. LucraFit® Feed nursery program tended to improve overall nursery feed efficiency.   
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Mycotoxins are harmful fungal metabolites frequently found in feed and feed ingredients. Quantifying the 
impact on animal health has historically focused on classic symptoms at high contamination levels, such as 
feed refusal, oral lesions, and reduced productivity. Producers are often unaware of subclinical impacts of 
mycotoxin exposure, including local impacts on the gastrointestinal tract and systemic impacts on organ 
systems. Mycotoxins such as deoxynivalenol and fumonisins act as predisposing and exacerbating factors of 
enteric and respiratory diseases, while zearalenone can contribute to reductions in reproductive performance 
and sow pelvic organ prolapse. Additionally, the immunosuppressive effects of mycotoxins can compromise 
vaccine efficacy, potentially contributing to vaccine failure.  
The objective of this study was to investigate the risk of mycotoxins to US producers by analyzing data from 
the past seven years of annual surveys of feed ingredients. Samples of US corn harvest and corn dried 
distillers’ grain (DDGS) were submitted from 2012 to the current harvest year for multi-mycotoxin testing as 
part of the Biomin PROcheck® annual mycotoxin survey. Samples were analyzed utilizing Liquid 
Chromatography Tandem Mass Spectrometry (LC-MS/MS) at independent laboratories. Data for the following 
mycotoxins were analyzed: aflatoxin (Afla), type B trichothecenes (B-Trich: DON, Acetyl-DON, NIV), type A 
trichothecenes (T-2, HT-2, DAS, Neosolaniol), fumonisins (FUM: B1, B2, and B3), zearalenone (ZEN), and 
ochratoxin-A (OTA). The data from toxins produced by Fusarium spp. fungi: B-Trich, FUM, and ZEN metabolites 
are presented here with emphasis on the 2017 and 2018 harvest. The current sample pool includes 403 corn 
and 81 DDGS samples from 2017 and 450 corn and 73 DDGS samples from 2018.  
The prevalence of B-Trich, FUM, and ZEN increased for corn from 70%, 52%, 25% in 2017 to 77%, 79%, and 
46% in 2018 respectively. Since 2012 to 2018, B-Trich (24% vs. 77%) and ZEN (8% vs. 46%) prevalence have 
drastically increased while FUM has decreased (88% vs. 79%). Average contamination significantly increased 
for B-Trich from 2017 to 2018 (803 ppb vs.1145 ppb).  
In the sample pool of DDGS, prevalence for DDGS were 99%, 91%, and 80% in 2017 and 95%, 89%, and 85% in 
2018 for DON, FUM, and ZEN respectively. There has also been an increasing trend for B-Trich and ZEN for 
prevalence (50% vs 95% and 55% vs 85% respectively) as well as average contamination level (nearly two-fold 
and five-fold, respectively) from 2012 to 2018.  
The potential contributors of this trend may be due to changes in annual weather patterns and in agronomic 
practices such as tillage type, fungicide use, and corn hybrid selection. Regardless of the contributors to these 
trends, mycotoxins are clearly prevalent and relevant to consider for herd health management. Further 
research into understanding how the mycotoxins encountered in the field contribute to subclinical production 
losses and their contributions to disease processes are essential to the livestock industry.  
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Introduction 
Stressors during the nursery phase can have a negative impact on pig performance. As the use of in-feed 
antibiotics in production agriculture becomes more regulated, it will be important to identify alternative 
technologies to maintain performance. OutPace® Feed Additive (OutPace® FA) is designed with activated and 
patented medium chain fatty acids (MCFA) optimal pig performance. 
 
Materials and Methods  
This trial was conducted between December 2018 to January 2019 at a commercial research facility in Iowa. A 
wean-to-finish barn with 11 pens/treatment was filled with 22 weaned pigs/pen. 484 weanling pigs, initial 
weight 12.1 lb were allotted to either control medicated diet or OutPace® FA diet. Pigs were weighed at day 0, 
7, 14, 21, 28, and 42 post weaning with corresponding ADG, ADFI, and F:G calculated for each time period.  
Data was analyzed using the Mixed procedure of SAS.  Pigs were fed a three-phase nursery program budgets 
were 5, 13.3, and 40 lb/pig for phases 1-3 respectively.  Control treatment diets contained 50g carbadox in 
phase 1 and 2 with 25g carbadox in phase 3.  OutPace® FA  treatment diets contained no medication with 1% 
OutPace® FA in phase 1 and 2 with 0.5% OutPace® FA.   
 
Results  
There were no significant (P>0.05) differences in body weight during each period of the nursery between 
treatments. Early and overall growth performance (ADG, ADFI, and F:G) were not different between dietary 
treatments.  No significant differences were observed in pig removals between treatment groups. 
Additionally, Overall, feeding non-medicated diets containing OutPace® FA saved $0.45 per pig in this study. 
Conclusions 
Based on the results of this study, pigs provided non-medicated diets with MCFA using OutPace® FA were able 
to maintain performance at a similar level to those provided by medicated diets.  
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Methionine (Met) is typically the second or third limiting amino acids in diets of pigs. Swine diets are balanced 
with the inclusion of concentrated forms of Met. The most common commercially available Met sources are 
DL-methionine (DLM) and DL-2 hydroxy-4-methylthio-butyrate acid (HMTBA). Relative bioavailability (RBV) of 
HMTBA to DLM is typically assessed in a dose-response trial where several studies have reported RBV near 65 
%. A simplified corroboration approach is to replace 65 parts of DLM with 100 parts of HMTBA in diets of 
swine and measure pig growth performance. We hypothesized that pigs supplemented with 65 parts of DLM 
will grow similar to pigs fed 100 parts of HMTBA. A total of 864 nursery pigs (initial BW = 6.4 ± 1.6 kg, PIC 280 
and PIC Berkshire) were allotted in groups of 24 pigs per pen. The two genetics were equally distributed per 
pen. Pigs were blocked by gender and initial body weight. Diets were corn-wheat-soybean meal based and fed 
in three phases (5.43, 5.30, and 5.09 g SID Lys/Kcal NE for phase 1, 2, and 3, respectively). Pens were assigned 
to one of three dietary treatments (12 rep/treatment). Treatment A or positive control (PC) was 
supplemented with 0.24, 0.19, and 0.19 % DLM to achieve 0.78, 0.74, and 0.73 % SID Met+Cys for phase 1, 2, 
and 3, respectively. Treatment B (100 parts HMTBA) was supplemented with 0.18, 0.13, and 0.13 % HMTBA to 
achieve 90% of SID Met+Cys set in treatment A for phase 1, 2, and 3, respectively. Treatment C (65 parts DLM) 
was supplemented with 0.12, 0.08, 0.08 % DLM for phase 1, 2, and 3, respectively, which corresponded to 65 
parts of HMTBA used in treatment B.  The BW, average daily weight gain (ADG), average daily feed intake 
(ADFI), and feed conversion ratio (FCR) were measured or determined every week for the duration of the trial 
(7 weeks). Data were analyzed as repeated measurements using the PROC MIXED of SAS. Pigs fed the PC had 
higher (P ≤ 0.016) BW (18.84 kg) compared to pigs fed 100 parts HMTBA (18.50 kg) and 65 parts DLM (18.53 
kg). Pigs fed 100 parts HMTBA and 65 parts DLM did not differ in BW (P = 0.820). No significant differences 
were found in ADG (P = 0.063; 573, 558, and 562 g/d), ADFI (P = 0.054; 899, 881, and 881 g/d), FCR (P = 0.925; 
1.479, 1.489, and 1.490), and pig losses (P = 0.091; 3.6, 0.9, and 2.7%) for PC, 100 parts HMTBA, and 65 parts 
DLM, respectively. Results of this trial suggest that diets with 100 parts HMTBA and 65 parts DLM were slightly 
deficient in SID Met+Cys compared to PC. In addition, pigs fed diets with 65 parts of DLM had similar BW 
compared to pigs fed 100 parts of HMTBA. Replacing 100 parts of HMTBA with 65 parts of DLM can be an 
alternative approach to determine bioavailability of HMTBA compared to DLM. 
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Background: Porcine Reproductive and Respiratory Syndrome virus (PRRSv) -contaminated 
feed and feed ingredients could be vehicles for PRRSv transmission. Feed ingredients, 
composition and feed treatment may alter PRRSv transmission in feed. R2 is a low pKa, lipid- 
based, antimicrobial product developed for use in feeds that provides energy and nutritionally 
essential fatty acids along with a blend of short, medium and long chain fatty acids. The 
microbial control properties of R2 may reduce the need for other mitigants. In vitro and pig 
bioassay studies were conducted to evaluate the effect of R2 on PRRSv transmission by feed. 
Methods: An in vitro study (at room temperature) is conducted at Iowa State University to 
determine the effect of R2 against PRRSv. Untreated feed and R2-treated feed was spiked with a 
stock isolate (MN-184 isolate) of PRRSv, roughly 10^5-10^6 TCID50/ml, in the treatment 
groups and at 0d, 1d, 4d, 7d, 14d, and 21d time points. At those times, 20 grams of feed was 
taken from each replicate in each treatment group and suspended in 80ml PBS in 250ml bottles. 
After sitting at 4°C for 12 hours, the feed supernatants were harvested and made into two 
aliquots, one for PCR testing the other for pig bioassay. All aliquots were stored at -80°C freezer. 
After collecting the solid spiked feed, the bottles were moved to room temperature for various 
days and tested by PCR. As PCR may not be definitive for in vivo infectivity, feed supernatants 
were collected for pig bioassay at 1d, 4d, and 7d post spiking. 9 pigs from each group were 
intramuscularly injected with 2ml and nasally inoculated with 4ml (2ml per nostril). Pigs were 
monitored once daily for clinical signs including lethargy and anorexia. Serum samples were 
collected and tested by a quantitative PRRSv N gene-based real-time RT-PCR. 
Results: The PRRSv Ct in the untreated control feed remained relative constant until 14d and 
increased 21d. Feed treated with R2 increased Ct values on 1d. In the pig bio-assay study, the 
negative control and R2 group were PRRSv PCR negative throughout the study. 
 
The positive control was PRRSv PCR positive and clinical lesion scores were higher (&gt;3) at time 
points 1d, 4d, and 7d. Lung lesion score and lung IHC score of R2 treated piglets were not 
different from the negative control throughout the study. 
Conclusions: The in vitro results as well as the results from the positive control group in the pig 
bio-assay study provide additional evidence regarding the ability of contaminated feed to serve 
as a risk factor for PRRSv infection of pigs. These tests and analysis reveal that feed can be a 
vector of PRRSv transmission. The addition of R2 to feed contaminated with PRRSv can 
effectively reduce the risk of PRRSv infection and may reduce or eliminate the need for 
additional treatment or mitigation. 
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Veterinary education is increasingly transitioning towards a competency-based model with a focus on 
educational outcomes. The American Association of Veterinary Medical Colleges published a framework of 
Competency-Based Veterinary Education (CBVE) to provide guidance to veterinary educators in creating a 
curriculum that would graduate proficient veterinarians, capable of carrying out activities central to the 
profession, without supervision. The University of Minnesota College of Veterinary Medicine (UMN CVM) 
swine faculty aimed at creating a subset of competencies anchored in the CBVE framework for graduates 
wanting to practice swine medicine. Using the Delphi process and the collaboration of swine practitioners and 
educators around the country, the team developed a list of 109 competencies divided into nine domains and 
three levels of expertise. The list was designed as an online, interactive, savable tool, available at 
http://z.umn.edu/SwineCompetencies. Following this work, the UMN CVM swine faculty plan to evaluate the 
swine curriculum at the College level with the intent to incorporate more opportunities for the students to 
practice and be assessed on some of the activities listed. 
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Introduction:  Understanding subclinical porcine circovirus (PCV) circulation in breeding herds was first 
described in 2013 (Madson D. et al.) and requires the detection of PCV2 DNA or antibodies in fetal tissues, 
presuckle serum or fetal thoracic fluid.1 In 2013, Fangman et al. proposed the use of placenta umbilical cord 
(PUC) serum as a substitute for presuckle serum.2.  
 
Objective: In this evaluation sow serum, pre-suckle piglet serum, placenta serum and processing fluids were 
collected in a 750 sow commercial breed-to-wean site in Arkansas. The intention was to better understand the 
impact of intervention measures on the parameters measured in this study and compare PUC and Processing 
Fluid sampling as methods to determine PCV circulation in breeding herds. 
 
Methodology: Initial placenta sampling at a commercial 750 sow breed-to-wean site in Nov 2018 revealed 
10/10 (100%) placenta serum positive pools for PCV2 and 8/10 (80%) placenta serum  positive pools for PCV3. 
Pools of three placenta serum samples were PCR tested.  This site mass vaccinated the 750 sow breeding herd 
with Ingelvac CircoFLEX® (after the initial placenta serum sampling) in November 2018. In April of 2019, sow 
serum, pre-suckle piglet serum, placenta serum and processing fluids were collected to determine PCV2 and 
PCV3 circulation in breeding females (via PCR). Note: processing fluids were collected when pigs were 
between 4-5 days of age.  
 
Results:  
PCV2 and PCV3 PCR results for Sow serum, placenta serum and pre-suckle pig serum were <11% positive. 
Processing fluids collected at 5 days of age were 93% PCR positive for PCV2 and 97% PCR positive for PCV3. 
The average Cycle Time (CT) values were >29.5 in all measured parameters.  
  
Conclusions:  
In this observational evaluation mass vaccination of the sow herd with INGELVAC CIRCOFLEX seemed to 
reduce the number of PCR positive samples for PCV2 and PCV3 in Placenta serum from >90% to <11% after 5 
months. Less than 6% of sow serum and pre-suckle piglet serum samples were PCR positive for PCV2 or PCV3. 
However, processing fluids at 5 days of age were >90% PCR positive for PCV2 and PCV3 suggesting possible 
presence of PCV viruses in the environment. Results from this evaluation suggest a need to repeat the 
collection of pre-suckle blood and processing fluids and include additional blood samples of pigs at 5 days of 
age (same pigs/litters included in processing fluid samples). To confirm or refute environmental contamination 
of processing fluid sampling with PCV2 or PCV3.   
 
References: 
1) Madson D, Opriessnig T (2013). Effect of porcine circovirus type 2 (PCV2) infection on reproduction: disease, 
vertical transmission, diagnostics and vaccination. Animal Health Research Reviews 12(1); 47–65 
 
2) Fangman T, Baumert D (2013). Diagnostic Investigation to determine herd stability of a sow herd with 
downstream PCVAD in nursery pigs. Leman 2013.  
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Porcine circovirus type 2 (PCV2) and Mycoplasma hyopneumoniae (MH) are continuing problems in the swine 
industry. Vaccines have been quickly incorporated as standard vaccination for growing pigs once their 
availability was established and, since then, several vaccines or protocols have been proposed. In this sense 
we aim to conduct a Meta-analysis to answer: Are the vaccines Ingelvac MycoFLEX® and FLEXcombo® effective 
to reduce the mortality in commercial pig herds when compared to other vaccines? In this study, other 
vaccines are defined as several combinations of different vaccine protocols where the MH fraction is different 
from Ingelvac MycoFLEX®. Studies were selected from scientific papers, abstracts, and posters from 
congresses. To be included, studies should compare the mortality in commercial pig herds when treated with 
Ingelvac MycoFLEX® or FLEXcombo® or when treated with a different MH vaccine or vaccine combination. 
When, in the same study, there was more than one vaccine protocol in comparison with Ingelvac MycoFLEX or 
FLEXcombo, more than one observation was accounted for the same study. Data was extracted filling up an 
Excel spreadsheet. In order to estimate the meta-analytical relative risk of mortality in pigs, a Fixed or 
Random-effects model were run with the procedure rma of the package Metafor of R. In order to access the 
heterogeneity between studies, Q and I² statistics were utilized. Twenty-two studies were selected and 
because of the use of different vaccine protocols, 31 observations were accounted in total. The comparison of 
FLEXcombo vs other vaccines had 16 studies becoming 22 observations. And the comparison of Ingelvac 
MycoFLEX vs other vaccines had six studies becoming nine observations. The results of FLEXcombo had a large 
heterogeneity I2 = 76.72% and Q (df = 15) = 38.83, p-value <0.001, suggesting high variability between studies 
and the Random-effects model was used. Furthermore, there are moderators (i.e. variables) not included in 
the model influencing the mortality. On average the use of FLEXcombo had a relative risk of 0.8 (0.69 - 0.92) 
95% CI, i.e. reduction of mortality in 20% (8% – 31%) 95% CI when compared to other vaccines, p-value <0.05. 
The Meta-Analysis of the Ingelvac MycoFLEX had low heterogeneity I2 = 36.45% and Q (df = 7) = 6.8, p-
value=0.45 indicating low variability between studies and Fixed-effect models was used. The use of Ingelvac 
MycoFLEX had relative risk of 0.91 (0.86 – 0.96) 95% CI i.e. reduction of mortality by 8.9% (4% - 14%) 95% CI p-
value<0.05. FLEXcombo is effective in reducing the mortality in commercial pigs when compared to other 
vaccines, reducing the mortality by 20% on average. Further analysis will be done to account for variables not 
included in the model which should the between studies variability. Ingelvac MycoFLEX is effective in reducing 
the mortality in commercial pigs when compared to other vaccines, reducing the mortality by 8.9%, on 
average and the results are consistent in different studies. 
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A study was commissioned in 2018 with aims of seeking an in-depth understanding of the National Poultry 
Improvement Plan (NPIP) and assessing the potential for an NPIP like program to support the US pork industry. 
NPIP is a unique industry, state, and federal partnership that serves to safeguard, improve, and assure the 
health of US poultry and enhance the competitiveness of the US poultry and egg industries. Participation in 
NPIP is voluntary and almost universal among US commercial poultry and egg operations. Participants utilize 
NPIP to certify the health status of US poultry and egg flocks, hatcheries, slaughter plants, products, industry 
segments, and states in accordance with NPIP’s officially recognized standards. NPIP’s health status 
certifications are used to demonstrate evidence of freedom of both trade and non-trade impacting diseases of 
poultry. NPIP is a working system of animal health control whose programs content and direction are 
informed and updated every two years by a formal congress of industry stakeholders and subject matter 
experts. NPIP’s program definitions, standards, and health status classifications are broadly recognized across 
all 50 states and by international trading partners. While participation in NPIP is voluntary, specified NPIP 
health status certifications are commonly required at points of sale, exhibition, and for interstate and 
international commerce. NPIP’s Avian Influenza Virus (AIV) surveillance programs and health status 
certifications held by meat-type chicken and turkey slaughter plants, commercial table egg laying operations, 
and states have played a primary role in helping sustain export markets and interstate commerce from 
unaffected regions during times of an AIV outbreak of significance affecting US commercial poultry operations.  
 
Globalization, multi-site production, and dependence on export markets have changed the landscape of swine 
health and the impact of disease incursion on the US pork industry. In particular, trade impacting disease risks 
and recurring endemic diseases of high consequence are substantial challenges. Scalable solutions to these 
major challenges are largely beyond the immediate control of any individual producer, packer, state, or 
existing entity. Next generation animal health assurance and area regional disease control solutions are 
needed to secure the future of the highly mobile and export-centric US pork industry. Experience affirms that 
solutions offered by government or industry, each acting independently, will not be timely, capable, or robust 
enough to keep pace with industry needs. State and federal agencies lack the resources, capacity, and 
industry-specific know-how, while industry only solutions lack the coordination and authority to establish 
official standards and health status certifications across legally recognized areas, states, regions, or by well-
defined segments of the commercial pork industry. NPIP provides a platform wherein industry stakeholders 
play a direct and on-going role in establishing poultry health standards, definitions, and policies across the US 
poultry and egg industries. The basic tenets and approach used by the NPIP could serve as a road map for pork 
producers and packers interested in more directly and systematically addressing the major swine health issues 
of high consequence and better positioning the future of the US pork industry in the domestic and global 
marketplace. 
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Introduction 
Pulmotil® Aqueous Concentrate (PAC) is approved for the use in swine for control of SRD associated with 
Pasteurella multocida and Haemophilus parasuis and for the control of SRD associated with Mycoplasma 
hyopneumoniae in the presence of porcine reproductive and respiratory syndrome virus (PRRSV). However, 
the effect of administering PAC via drinking water to sows during lactation is limited.   
The goal of this study was to evaluate sow herd and nursery performance following PAC administration to 
lactating sows through drinking water as an alternative to feed-based delivery.  
 
Materials and Methods 
Four 2,600 sows farrow-to-wean farms having a recent history of PRRSV infection and clinical SRD were 
enrolled. An every-other-week treatment strategy was chosen to facilitate observations in the nursery. Sow 
treatment groups received PAC via drinking water at a rate of 2 grams/sow/day at approximately 3 days prior 
to expected farrowing and continuing for the entire lactation period (average 20.7 ± 1.7 days). Treatment 
integrity was maintained and a McREBEL program was in place during lactatio1,2,3,4,. All four sow farm 
weaned pigs to an eight rooms nursery that filled over a 2-week period. Each sow farm maintained integrity by 
week and by room. Approximately 4 weaning days were placed in one nursery room. Twenty-four rooms, 12 
with pigs from PAC treated sows and 12 from control sows, from 3 nursery sites were used during the study.  
Nursery facilities allowed for physical separation between treatment and control groups, however, labor was 
shared between treatment and control groups.  
 
Each sow farm’s piglet wean weights and wean pig count were recorded at the nursery on weaning day. These 
data were used to calculate average weaning weight by farm by wean day. Daily mortality and medication 
treatments were recorded by room.  Nursery out weights were captured at movement to the finishers at 
approximately 49 days post weaning.  
Analyses were performed in SAS 9.4 (SAS Institute, Cary, North Carolina) using a randomized complete block 
design, with block defined as each two-week increment within sow farm.   
Results  
All sow farms were exhibiting Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) activity and were 
confirmed positive by polymerase chain reaction including ORF5 sequencing. All farms were in different stages 
of outbreak progression during the study. PRRSV affects percent combined stillborn and mummy and percent 
pre-wean livability, among other clinical signs, such as abortion and sow mortality5,6,7. Percent combined 
stillborn and mummy data presents clinical evidence of PRRSV within the sow data.  
 
The nursery performance demonstrated death loss at 5.6% for pigs originating from sows treated with PAC vs 
7.05% for control pigs (P<0.01).The odds ratio indicates control pigs are 1.28 times as likely to die (95% CI of 
1.146-1.429) during nursery phase as compared to pigs originating from PAC sows. .   
 
Conclusions 
Pigs weaned from PAC treated sows had improved death loss in the nursery thus improving the odds of 
survival as compared to control pigs under variable PRRSV exposure.  
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Introduction  
Natural field PCV2/Mhp vaccines comparisons are commonly conducted in one batch with no replications. In 
this study, two PCV2/Mhp commercial vaccines were compared under natural field conditions using several 
batches within one flow of production. 
 
Materials and Methods 
A 1200 sow farm in Ontario that is known to be positive for Mhp and PCV2 and negative for PRRSV and PEDV 
was selected as the source. Within this flow, one nursery site with one, three-room barn was selected. Each 
room is filled every two weeks within 4 days with ~600 pigs. Feeder pigs are then moved to a finishing site that 
has 3 barns. Each finishing barn has two rooms that are filled with the 600 pigs coming from each nursery 
room. A total of 10 batches are being targeted with alternating batches assigned to each vaccine 
(Circo/MycoGard® “CMG” vs. Fostera® PCV MH “FOS”). Pigs are weaned at ~21 days of age and vaccinated ~10 
days after weaning with one single dose of either vaccine. Mortality, ADG, live weight/ton feed and gross 
margin/ton feed from each batch were adjusted at 52, 123 and 175 days on feed for nursery and finishing 
phases, and overall respectively. FCR was adjusted to 55, 50-250 and 290 lb of live weight for each phase, 
respectively. For the gross margin/ton feed estimation, feed cost per ton was 364 CAD and price per lb of live 
weight was 0.81 CAD. Performance data was compared using wilcox in ranked signed test between vaccine 
treatments. Diets were similar amongst batches. This study started in August 2018 and is still ongoing. So far, 
6 batches have been marketed and included in the analysis. The other 4 batches are still in the finishing phase. 
 
Results 
For the nursery phase, there was no difference in average mortality rate between CMG and FOS groups (3.7% 
versus 2.8%; p=0.42). For the CMG group, ADG was 0.99lb./day and FCR was 1.53 and for the FOS groups, ADG 
was 0.97 and FCR was 1.57, with no evidence of a difference between treatment groups for ADG (p=0.55) and 
FCR (p=0.31).  
Overall from wean to finish, data from the first 6 batches shows comparable performance for CMG and FOS 
groups as follows: no difference in mortality (p=0.40), ADG (p=1.00), FCR (p=1.00), live weight per lb. of feed 
(p=0.70) and gross margin (CAD)/ton feed (p=0.70) between CMG and FOS groups.  
 
Conclusions and discussion 
The performance was similar between the 2 PCV2/Mhp vaccines in all production phases. The 4 remaining 
batches will be added to the analysis as pigs are marketed. Under the natural field conditions of this study, 
both PCV2/Mhp vaccines performed similarly in this flow. Even though seasonality, and PCV2 and Mhp levels 
at weaning and infection dynamics over time were not assessed in this study, this preliminary data suggests 
that flow-based vaccine comparisons are feasible and if well-designed and conducted, they can be a powerful 
tool for decision-making and improvement of North American pork production. 
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Productive efficiency has been gaining prominence in animal production, being efficient is linked to higher 
production with lower cost, maintaining the quality of products offered. The food occupy a prominent position 
in the composition of the productive cost of the pigs, which stimulates the researches in search of the best 
efficiency in its use.The objective of the present study was to evaluate the productive effect of gestation diet 
during the period of flushing and weaning-to-estrus interval (WSI) of sows and no bump feeding in the last 
third of gestation on the productive performance for total births (NT), birth rate (TP) and weight at birth (PN). 
A total of 1475 females (985 sows and 486 gilts) were used in the experimental design. Weight of flushing 
housing for gilts, weaning for sows, forrowing order and total births in the last cycle were considered for 
categorization of the experimental groups. Initially, the animals were divided into two groups: 751 animals 
(241 gilts and 510 sows) were fed to the T1 group (receiving gestation diet during the flushing and WSI diet 
based on soybean meal and maize with Kcal 3.141 and 0. 88% LIS) and 720 females (245 gilts and 475 sows) 
composed the T2 group (receiving lactation diet in the flushing period and WSI - diet based on soybean meal 
and maize with Kcal 3.497 and 1.3% LIS). The T1 group did not receive bump feeding in the final third of 
gestation (1.9 kg) for females with ideal or fat body condition while the T2 group received bump feed in the 
final third of gestation (2.4kg) for all categories. There was no higher number of NT by the use of lactation diet 
in flushing period and WSI, 16.20 for T1 and 16.05 T2 (P> 0.05). The conception rate (%) was 99% for T1 and 
98% for T2 (P=0.87) and de WSI was 5.4 days and 5.85 days for T1 and T2 (P=0.48) There were no differences 
in weight at birth, the T1 group piglets had a mean weight for sows of 1.39 kg and 1.27 kg of piglets, while T2 
had a mean weight of 1.41 kg and 1.21 kg respectively (P> 0.05). Also, no differences in the stillborn rate, 
mummified-fetus rate, and percentage of piglets weighing less than 1,000 g at birth were observed between 
the treatments (P >0,05). The weight variation within each litter did not present a statistically significant 
difference (P> 0.05). The use of lactation feed during the Flushing period of gilts and WSI of sows was not 
effective enough to improve the productive result, thus, the use of gestation feed comes as a more 
economical alternative, with no risk of a fall in productivity. It is worth mentioning that the supply must be at 
will. Likewise, the increase of diet in the final third of gestation does not affect the birth weight of piglets for 
sows as for ideal or fat body conditions, thin females should receive more feed in the final third for 
reestablishment of body reserves, important at the time of delivery. 
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Only few sows are vaccinated against PCV2 in Denmark. However, PCV2 is present in most of the Danish herds 
and in some herds PCV2 contribute to health problems. Especially gilts may be prone for PCV2 related disease 
problems if not vaccinated properly. Therefore, this study aimed at screening gilts for PCV2 and relate it to the 
herd’s PCV2 vaccination status.  
 
Blood samples and vaccination protocols were collected from 43 herds in 2014 and 2015. Blood samples were 
taken from 5 gilts per herd just before first insemination, pooled per herd and tested for PCV2 by qPCR. PCV2 
vaccination protocols were obtained from the herd veterinarian, but specific details about vaccination 
procedures was not collected. The presence and load of PCV2 were compared to vaccination/no-vaccination. 
 
In total, 28 herds (65%) vaccinated the gilts before first insemination, ranging from the time of the gilt arrived 
at the herd at 30 kg to 3 weeks before service. The herds vaccinated either one or two times. Five pooled 
blood samples were positive for PCV2 by qPCR, giving a prevalence of PCV2 positive herds of 12%. None of the 
5 samples had a massive PCV2 virus load (7log10 pr. ml serum), 2 samples had moderate virus load (5-7log10 
pr. ml serum), and 3 samples had a marginal virus load (3-5log10 pr. ml serum). The serum pools from 4 of the 
28 herds that vaccinated the gilts were positive for PCV2, while only 1 of the 5 positive pools came from a non-
vaccinated herd.  
 
The exact time of vaccination differed considerably between herds, but four gilts from vaccinated herds were 
still virus positive despite being vaccinated twice prior to first service. This may be due to wrong storage of the 
vaccine, human mistakes during vaccination or a high viral exposure. Or it could be that the gilts were infected 
with PCV2 prior to vaccination and remained positive until the time of sampling. 
 
In conclusion, this study revealed that the PCV2 vaccination strategy for gilts in the included herds was varied 
a lot and that PCV2 infected gilts were observed in some vaccinated herds. 
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A survey, performed in 2017, found that only 5 out of 60 (8.3%) of Danish breeding herds vaccinated their 
sows against PCV2. However, data from laboratory diagnostic submissions have revealed that PCV2 is indeed 
circulating in a large proportion of Danish sow herds, and vaccination of piglets and gilts is common. PCV2 is 
seldomly diagnosed as a course of abortion or other late stage reproductive disturbances, but it is unclear if 
PCV2 has an impact on the reproductive performance in early pregnancy.   
 
The aim of the present study was therefore to investigate, if sows and gilts that were un-vaccinated at the 
time of insemination were positive for PCV2, and if this decreased the reproductive performance of the sows.  
 
Despite massive efforts in contacting herds, only 1 herd met the inclusion criteria of having a PCV2 
unvaccinated herd with farrowing rates below 90. This herd was a PRRSV free SPF herd with 2,500 sows. Blood 
samples were taken from 50 sows 1 week before and 5 weeks after insemination. The samples were tested for 
PCV2 by real-time qPCR in pools of 10. None of the five pools were tested positive for PCV2.  
 
The negative outcome of PCV2 test of this herd and the general difficulties in finding un-vaccinated herds with 
low farrowing rates may indicate that early-stage reproductive failures due to infection of PCV2 is not a major 
problem in Danish sow herds. More controversy, these findings also support the view that PCV2 vaccination is 
not cost-beneficial in some high-health sow herds. 
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Introduction:  
Influenza A virus in swine (IAV-S) is an RNA virus with an 8 segment genome, existing endemically throughout 
the world.  A key evolutionary attribute of IAV is its segmented genome, enabling the virus to undergo genetic 
reassortment, particularly when more than one IAV virus is present in the same host.  Reassortment, the 
exchange of gene segments between different strains of IAV, can lead to rapid and efficient antigenic shifts for 
virus adaptation, and is a common occurrence in IAV-S.1-14 Identified risks to successful IAV control include: 
continuous gilt introduction, bringing new IAV at breeding herd entry, the maintenance of virus in the 
susceptible neonatal pig population, and new virus introduction by human caregivers.15,16 Without focusing 
on a holistic approach to IAV control, new viruses may enter farms and become opportunities for 
reassortment with resident strains.  This case study documents a reassortant event which occurred when 
Ingelvac Provenza® (Boehringer Ingelheim Animal Health USA Inc., Duluth, GA), an intranasally delivered live 
attenuated influenza vaccine (LAIV) for use in neonatal pigs and older, was administered to neonatal pigs at a 
time when coughing was present in the gilt developer unit (GDU) of the farm. 
 
Materials and Methods: 
A 2400 head sow farm experienced an IAV-S break in November of 2017.  In March 2018, the farm initiated 
Ingelvac Provenza vaccination of all piglets: 1 ml, intranasally, at one day of age.  Other vaccination protocols 
remained unchanged and weaned pigs were single sourced into 1000-1500 head wean-to-finish barns.  
Diagnostic samples were collected upon clinical signs of respiratory disease post weaning and submitted to 
Iowa State University Veterinary Diagnostic Laboratory (Ames, IA).  Microbiologic and molecular testing were 
requested, and whole genome sequencing (WGS) was performed on the IAV-S PCR positive sample after HA 
sequence was reported.  
 
Results: 
Clinical signs of influenza were not reported in Inglevac Provenza vaccinated pigs from this flow March thru 
September of 2018.  In October, clinical signs of coughing and lethargy were observed in 4-5 week old pigs.  
Lung tissue from an affected pig cultured positive for Hemophilus parasuis, and was also PCR positive for H1N1 
IAV-S.  The HA sequence reported 99.6% nt identity to the commercial LAIV H1 virus.  WGS confirmed both the 
HA and NA genes in this case were over 99% similar to those of the H1N1 in Ingelvac Provenza, however the 
six internal genes (M, PB1, PB2, PA, NP, and NS) were 88-95% similar to IAV-S representing wild-type strains.  
Next, a comparison was made using the WGS shared by the sow farm, from the November 2017 H3N2 
outbreak.  All six internal genes from the October 2018 case were over 99% similar to the November 2017 
H3N2 outbreak at the sow farm.   
 
Conclusion:  
This case described a reassortment event, common to IAV-S, and WGS determined resident IAV-S reassorted 
with LAIV vaccine.  The case emphasizes the need to determine IAV-S status of a herd, and the need for a 
whole herd approach to IAV-S control.   The high risk areas for IAV-S circulation, primarily young pigs and 
replacement gilts, must and can be addressed.  With currently available tools, including strategic mass 
vaccination of the sow herd, success against IAV-S is achievable.  
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Introduction:  
Replacement gilts are a valuable commodity for the producer and the recipient sow farm. Many sow farms 
require key pathogen surveillance of gilts prior to delivery. If monitoring results are positive for influenza A 
virus in swine (IAV-S) by PCR, it is recommended those gilts not be introduced to the sow farm until IAV-S is no 
longer detected.1 However, delaying shipment until IAV-S samples are negative is costly.  This study evaluated 
the impact of Ingelvac Provenza® administered in neonatal gilts on IAV-S prevalence during the gilt growing 
period. Ingelvac Provenza (Boehringer Ingelheim Animal Health USA Inc., Duluth, GA) is an intranasally 
administered live attenuated influenza vaccine (LAIV) that has been shown to protect against multiple IAV-S 
strains and decrease nasal shedding, therefore reducing transmission in a population.2 
 
Materials and Methods:  
All gilts and barrows born at a 2400 head sow farm in the eastern US were vaccinated with 1 ml of Ingelvac 
Provenza at 4 to 7 days of age beginning February 8 through mid-November 2018.  At weaning, gilts were 
single sourced to gilt wean-to-finish barns. At approximately 20 weeks of age, each gilt barn had oral fluid (OF) 
samples collected prior to selection or shipment of animals to customer sites (approximately one sample per 
500 head).  Samples were tested for influenza A virus by real-time PCR at the University of Minnesota 
Veterinary Diagnostic Lab (St. Paul, MN).  Routine gilt flow IAV-S OF monitoring from 2016 and 2017 was 
compared with OF monitoring from 2018 through March 2019.  A case was defined as samples collected from 
a given farm on the same day, and was considered positive if any of the samples submitted were positive for 
IAV-S via real-time PCR.   
 
Results:  
This gilt flow had a history of IAV-S circulation.  In 2016, the percent of IAV-S positive cases was 5.0% (2/40) 
and in 2017, 9.09% (6/66). In 2018, when Ingelvac Provenza was initiated in neonatal piglets, there were no 
IAV-S positive OF samples from the growing gilts (0/29 cases). From Jan through March 14 2019, oral fluid 
samples remained negative.  For the 2 years prior to initiating Ingelvac Provenza there were 7.55% IAV-S 
positive cases.  After initiating Ingelvac Provenza in neonates the total number of positive cases in 
2018through March 2019 was 0/48.  Additionally, no further respiratory diagnostics were performed during 
this time, as there were no clinical indications.    
 
Conclusion: 
The prevalence of IAV-S detected in this gilt flow decreased after the administration of Ingelvac Provenza to 
neonatal piglets.  The decrease in influenza found by pre-shipment monitoring had a positive impact on both 
1) the multiplication system, as gilts could be shipped when scheduled and 2) the recipient sow farms, as they 
received gilts of a desirable age and size.  These results showed a positive impact on the reduction of IAV-S in 
growing gilts in a herd with a history of IAV-S detection, and support more studies to monitor benefits of 
Ingelvac Provenza® in multiplier herds.  
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Introduction 
Influenza A in swine (IAV-S) continues to be one of the top 3 diseases reported in US swine herds each year 
(FluTure 2019; https://influenza.cvm.iastate.edu/) causing significant economic impact on growing pigs 
particularly when involved as a  respiratory co-infection to PRRSV and other secondary bacteria such as 
Streptococcus suis and H. parasuis. The goal of this study was to reduce circulating IAV-S in mature 
replacement gilts as well as weaned pigs using herd closure combined with Ingelvac Provenza® (Boehringer 
Ingelheim Animal Health USA Inc., Duluth, GA) vaccination of all replacement gilts housed in the on-site 
nursery and gilt developer unit (GDU). 
 
Materials and methods 
A 4400-head breed-to-wean herd with an onsite GDU experiencing influenza was selected for the trial. The 
sow herd had experienced a PRRSV break approximately 6 months previously therefore a load, close, 
homogenize PRRSV control program was in process. Downstream pigs and the GDU continued to experience 
clinical IAV-S, therefore IAV-S control was added to the program. After loading and closing the GDU, all gilts 
were vaccinated with Ingelvac Provenza. Ingelvac Provenza is an intranasally administered live attenuated 
influenza vaccine (LAIV). A second LAIV vaccination was given to gilts prior to sow farm entry. Modified 
McRebel practices were implemented in the farrowing house. During the study (6 month duration), biweekly 
OF from every age group available in the GDU, and monthly OF from each nursery housing 5-6 week old pigs, 
were submitted for IAV-S detection by PCR.  
 
Results 
Thirty-seven OF samples were collected throughout this study, 3 ropes per airspace sampling. Sampling lasted 
from March through July. All GDU and nursery OF samples were positive for IAV-S at the start of the study. No 
IAV-S was detected from 6 weeks after mass vaccination of the GDU, through the end of the study. Post 
weaned pigs continued to be detected positive for IAV-S for 3 months after mass vaccination (one nursery 
room was on-site), demonstrating the ability for IAV-S to continue to circulate in farrowing rooms and on-site 
nurseries due to the presence of naïve piglets, even in closed herds.  After the sampling in June, no further 
IAV-S was detected in any nursery location until August after the trial completed.  
 
Conclusions 
In prior attempts, herd closure and McRebel practices for PRRSV did not reduce influenza challenge in the 
nursery and GDU of this herd. Today, after re-opening the herd, an absence of clinical signs of IAV in the GDU 
and improved piglet overall health would suggest this additional focus on IAV control, including Ingelvac 
Provenza, strongly and positively impacted IAV-S circulation in the sow herd and downstream flow. 
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Introduction:  
African swine fever virus (ASFV) is an enveloped dsDNA virus that can cause high mortality (up to 100%) in all 
ages of swine. ASFV is currently reported in most East European countries, Belgium, Russia, South Africa, 
China, Vietnam and Laos. ASFV constitutes the most serious disease currently affecting the global swine 
industry for its effect on international trade and economics. 
Spray-dried porcine plasma (SDPP) is used globally in feed to enhance weaned pig performance. A research 
review reported that spray drying process conditions used in the manufacturing of SDPP inactivates several 
swine viruses including PRRSV, ADV or PRV, SVDV, PEDV and ASFV (Pérez-Bosque et al., 2016; Blázquez et al., 
2018).  
Despite the proven effectiveness of the spray-dry process, additional safety steps should be investigated. 
Ultraviolet irradiation at 254 nm wavelength (UV-C) is a non-thermal process that disrupts cellular 
transcription and replication. Presently, a UV-C designed process for large industrial volumes of turbid liquids 
is now available. UV-C irradiation of liquid plasma has been shown effective for inactivation of several 
envelope and non-envelope viruses (Blázquez et al., 2019). The aim of this study was to evaluate the 
effectiveness of UV-C irradiation of liquid porcine plasma using a proprietary system (SurePure SP1) on 
survival of ASFV Ba-71V.  
 
Material & Methods.  
A total of 24 L of porcine plasma were divided into three different sub-batches of 8 L each. Each batch was 
inoculated with ASFV Ba-71V. At time zero, 15 mL samples were obtained and served as negative controls 
before virus inoculation. A positive control sample was collected 5 min after the plasma was inoculated and 
homogenized. Plasma was recirculated under turbulent flow at 4000 L/h in a closed system of the SP1 device 
(SurePure Operation AG, Zug, Switzerland). Each sub-batch was consecutively irradiated at 750, 1500, 3000, 
6000 and 9000 J/L and sequential samples were taken at each UV-C dose. Pre- and post-UV irradiated samples 
were stored at –80ºC prior to analysis of infectivity in Vero cell cultures, using the microtiter assay procedure 
followed by immune peroxidase monolayer assay (IPMA) against ASFV antigens to determine the amount of 
virus inactivation. All negative samples in the titration assay were submitted to three blind passages in the 
Vero cell culture. 
 
Results and Discussion.  
Liquid initial plasma was inoculated with 5.60±0.39 ASFV Ba71V Log10 TCID50/mL. Results indicated a 
reduction of 1.54±0.05, 3.23±0.13, 4.62±0.02, and 5.60±0.39 Log10 at 750, 1500, 3000 and 6000 respectively. 
Specifically, a 4-fold viral titer reduction was reached at 1912.50 J/L  
 
Conclusions:  
The UV-C dose of 3000 J/L applied to the ASFV-inoculated liquid plasma was able to inactivate 4.61 log of 
ASFV. Inactivation of 3 to 4 logs of a pathogen is considered an effective safety assurance process for reducing 
risk of transmission in food or feed products according to WHO guidelines.  
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Materials and methods 
Two comparative post-vaccination serological  and relative vaccine setback evaluations were conducted in pigs 
vaccinated with either Prime Pac® PRRS RR or Ingelvac® PRRS MLV. Pigs were sourced from PRRSV naïve sow 
farms, tagged, bled, weighed, and sexed within one week prior to weaning. Pigs were weaned at 20-28 DOA 
into contract research facilities, blocked by litter and weight, and randomly assigned to treatment groups 
(T01: Prime Pac PRRS RR, (Study 1 N=60, Study 2 N=120); T02: Ingelvac PRRS MLV, (Study 1 N=60, Study 2 
N=120); T03: unvaccinated sentinels, (Study 1 N=15, Study 2 N/A)). T01 pigs received 1 mL Prime Pac PRRS RR 
IM and T02 pigs received 2 mLs Ingelvac PRRS MLV IM at three (Study 1) or four (Study 2) days post-weaning.  
In study 1, treatment groups were housed in separate rooms while in study 2, each treatment group was 
housed by pen (N=20/treatment group) in one barn. Strict biosecurity procedures were employed to prevent 
the spread of vaccine viruses. Pigs were bled (Study 1 – all pigs were bled and in Study 2 – 20 pigs per 
treatment group) one day prior to vaccination, and weekly post-vaccination for six weeks. In Study 1, pigs 
were weighed at 0 and 28 dpv while in Study 2 pigs were weighed at 0, 14, 28, and 42 dpv. In Study 2, rectal 
temperatures were recorded one day prior to vaccination and again daily for the first week post-vaccination. 
All serum was tested individually by PRRS qPCR and PRRS IDEXX ELISA and PRRSV sequencing was performed 
on a subset per treatment group at every sampling. PRRS qPCR and ELISA results were analyzed using Fisher’s 
Exact test and ANOVA. Body weights and ADG were described using descriptive statistics for Study 1 and 
analyzed using a general linear mixed model and Tukey methods when applicable for Study 2. Rectal 
temperatures were analyzed by repeated measures. Statistical significance was assigned at P<0.05. 
Results and Discussion 
There was no cross-contamination of PRRSV strains between treatment groups during either study based on 
PRRSV sequencing results. Both vaccinated groups were 97% viremic by 14 dpv (100% viremic by 7 dpv in 
Study 2). Prime Pac PRRS RR vaccinated pigs had significantly lower viral loads at most time points post-
vaccination (P<0.01) and exhibited a more transient viremia than pigs vaccinated with Ingelvac PRRS MLV in 
both evaluations. Both vaccinated groups showed >90% seroconversion rate by 21 dpv. However, Prime Pac 
PRRS vaccinated pigs averaged lower S/P values than Ingelvac PRRS MLV at each time point (P<0.01). Daily 
mean rectal temperatures for both vaccines were all <103.5°F post-vaccination (Study 2). In Study 1, all three 
groups had an average starting weight of 15.1 lbs. but an average final weight of T01=30.1 lbs., T02 =27.7, and 
T03=29.4. In study 2, there was a trend of overall higher ADG (1.7 lb. advantage) in Prime Pac PRRS RR 
vaccinated pigs compared to Ingelvac PRRS MLV (P=0.07) and a significant difference in ADG (T01=0.90 lbs. 
and T02 = 0.84) during the first two weeks post-vaccination (P<0.01). 
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Introduction 
Since the introduction of PCV2 vaccines into the US market in 2006, the benefit of vaccination has been clearly 
demonstrated. Due to reports of PCV2d identification in vaccinated herds, the level of protection provided by 
PCV2a-based vaccines against PCV2d genotypes has been questioned.  Several previous studies have provided 
evidence that PCV2a vaccines can protect against PCV2b.  Despite previous reports of heterologous 
protection, continued evaluation of PCV2 vaccine performance is still warranted. This study evaluated the 
efficacy of PCV2a and PCV2d vaccines against a PCV2d experimental challenge. 
 
Material and methods 
Three-week-old, CD-CD pigs were blocked by litter and randomized to treatment group.  Pigs received a single 
2 mL intramuscular dose of either placebo (PLACa and PLACd, n=50), PCV2a (PCV2aV, n=25), or PCV2d vaccine 
(PCV2dV, n=25) on D0 and were challenged with a PCV2d isolate (ISU-VDL) on D28. Prior to PCV2d challenge, a 
naturally occurring PCV2a infection was identified.   
 
Results 
No vaccinated pigs were clinically affected, observing respiratory distress, poor body condition, and 
recumbency (p<0.05). Mortality due to PCV2 was 48% in PLACa (p=0.0001) and 33% PLACd (p=0.0039), and no 
vaccinated pigs died post-challenge. The PLAC pigs were severely affected, and the severity of lesions was 
similarly reduced in both vaccinated groups compared to placebo controls (p<0.0001). Viremia was 
significantly reduced in both PCV2aV and PCV2dV pigs on 7, 14, 21, and 28 days post-challenge compared to 
PLAC pigs (All p<0.0001). Significant increases in ADWG were observed in both vaccinate groups (<0.0001) at 
the end of the challenge period compared to PLAC pigs. 
Discussion 
The reduction of mortality and very minimal occurrence of lymphoid tissue lesions in both vaccine groups 
when compared to the non-vaccinate groups provides clear evidence of the benefit of PCV2 vaccination in the 
face of a virulent PCV2d challenge in pigs that were previously infected with PCV2a. While the extrapolation of 
results from experimental studies to field situations is not straightforward, the severity of the mixed 
PCV2a/PCV2d infection (evidenced by greater than 30% PLAC mortality) allows this experimental study to 
more closely represent field situations than other experimental study designs. 
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Introduction: Porcine Deltacoronavirus (PDCoV) is a pathogenic viral agent that causes diarrhea and its 
classified as a Swine Enteric Coronavirus (SEC). The disease produced by PDCoV was detected for the first time 
in USA in 2014, causing great economic losses due to a high mortality and morbidity in piglets. The disease 
affects pigs of all ages causing diarrhea, vomiting, anorexia and dehydration. PDCoV has been reported in 
different regions of Mexico since 2014. In affected farms, the eradication of the virus has been possible after 
heard closure. It is estimated that the shedding of the virus can last between 5 and 6 weeks after infection 
(REF 1), however, in this case prolonged shedding of the virus after an acute outbreak was documented. For 
this study, an outbreak of PDCoV was followed in a wean to finish farm located in northern Mexico. 
 
Materials and methods: PDCoV was detected by RT-PCR in oral fluids in February 2019 in 2/5 barns in the farm 
analyzed. The farm was confirmed negative for PED and TGE. When PDCoV infection was confirmed, the flow 
of weaned piglets was deflected, closing the herd with a total of 9,944 pigs that oscillated between 3 and 25 
weeks old. All pigs with more than 20 weeks old were sent to slaughter. A controlled exposure was carried out 
on all barns to ensure that all pigs were exposed, moving pigs with clinical signs to each of the pens in the 
different barns. When the presence of PDCoV was confirmed in all barns (5/5), the "zero" week of infection 
was established.  
At 4 weeks post-exposure the monitoring started in the farm with RT-PCR using oral fluids to determine the 
time it would take to the animals to stop shedding the virus. 
Weekly, 17 groups which were housed in 4 barns were monitored by oral fluids (1 O.F per group). Data was 
analyzed weekly and results were expressed in CT value of the RT-PCR. Rectal swabs (5 swabs in pool per 
group) were also collected to compare the CT values with those of the oral fluids after 12 weeks post 
exposure. 
  
Results and conclusions: The detection of PDCoV in oral fluids by RT-PCR was consistent for 10 weeks post 
exposure (Table 1). Starting at week 10, negative results were recorded. The results of PCR in rectal swabs 
collected in week 12 indicated that the samples showed a higher frequency of negative results (12/17) 
compared to oral fluids (4/17). 
The results of this case indicate that the excretion of PDCoV in closed populations of pigs can be extended up 
to 15 weeks post exposure. The reasons why the animals excreted the virus for a longer time than expected 
are not clear, but it could be related to the amount of virus received at the time of controlled exposure, the 
age of the animals or other factors still needed to be investigated. Understanding the maximum time that pigs 
can shed PDCoV is essential to design effective eradication strategies in swine populations. 
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Introduction 
The influenza A virus (IAV) is an important pathogen in intensive swine production. The 2009 pandemic H1N1 
(H1N1pdm2009) virus has been introduced in global swine population from humans. We isolated a novel 
antigenic variant (escape mutant) of this virus, which is able to evade the immune response against a 
reference H1N1pdm2009 strain in vitro. This immune evasion is probably due to a key mutation in the 
antigenic site Sa. The objective of this study was to identify H1N1pdm2009 antigenic variants in swine 
population by serology. 
 
Materials and Methods 
A total of 442 serum samples were collected from 7 swine farms in Chile. Four out of seven farms use a 
commercial inactivated vaccine containing H1N1pdm2009 strain in sows pre-farrowing. Samples were 
collected from pigs at 3, 6, 10, 14, 18 and 22 weeks of age. First, samples were tested by ELISA, which detects 
antibodies against the nucleoprotein. Positive samples were then tested by hemagglutination inhibition (HI) 
assay using two antigenic variants of H1N1pdm2009 virus, the reference H1N1pdm2009 and the escape 
mutant. 
 
Results 
All farms were positive to IAV, 58.1% were positive to the ELISA. HI titers and serological profiles were similar 
against both reference and escape mutant strains in 6 of 7 farms. However, the HI titers against the escape 
mutant strain were higher than those against the reference strain in 1 of 7 farms (P<0.05).  
 
Conclusion 
This is the first study that identifies H1N1pdm2009 escape mutants by serology in field. This result confirms 
the presence of this escape mutant in a different farm from which the strain was isolated. Further studies are 
needed to understand the ecology of H1N1pdm2009 escape mutants in field and its impact in swine health. 
 
Funding: Fondecyt N°11170877 and FIV-2017 to V.N 
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Introduction 
Porcine circovirus type 3 (PCV3) is a new type of circovirus that affects pigs. PCV3 was first discovered in the 
USA, and currently detected other countries of America, Europa and Asia. PCV3 has been associated with 
different clinical syndromes and diseases in pigs of different ages, including (PCVAD). The aim of this study was 
to identify PCV3 in intensive swine farms in Chile. 
 
Materials and Methods 
In 2018, 417 serum samples were collected in pigs at 3, 10 and 20+ weeks-old from eight intensive swine 
farms. The sera were processed in pools of four samples each and DNA was extracted. The PCV3 identification 
was performed using Palinski et al., 2016, which is able to amplify the whole cap (capside protein) gene. 
  
Results and Discussion 
 Five out of eight farms included in this study were positive to PCV3 using PCR. All positive farms presented 
PCV3 at 10 weeks, four farms were positive at 3 weeks and two farms were positive at 20 weeks. Only one 
farm presented positive samples at all ages included. This result evidence the PCV3 presence in the country, 
however; represent a small number of farms presented in Chile. Also, the finding is not related with clinical 
signs. Although, the PCR assay has been demonstrated to be robust to identify the virus, a limitant is that the 
sequencing is needed to reconfirm PCV3 and to perform phylogeny. 
 
Conclusion 
This is the first identification of PCV3 in Chile. Further studies are needed to evaluate the presence of clinical 
signs associated to PCV3. Also, the genetic diversity of this virus should be determined. 
Funding: Fondecyt N°11170877 and FIV-2017 to V.N 
Palinski et al., 2016. Novel porcine circovirus distantly related to known circoviruses is associated with porcine 
dermatitis and nephropathy syndrome and reproductive failure. 
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Genetic selection for enhanced robustness to infection is a promising disease control strategy, particularly for 
diseases such as PRRS, which are difficult to control using other methods. However, genetic variation in 
response to experimental PRRSV-infection in finishers reared under commercial conditions, has not yet been 
investigated. Therefore, the objective of this study was to quantify genetic variation and derive heritability 
estimates for disease phenotypes recorded on finishing pigs reared in a commercial research facility, as a way 
of evaluating the potential use of genetic selection to breed pigs for improved robustness to PRRS in the field.  
 
Synthetic boar × [Landrace x Large White] (n = 1,446) pigs were used for this study. Pigs were farrowed at a 
commercial sow farm where ear tissue was collected at birth and used for genotyping. Pigs were weaned at 
approximately 21 days of age, transported to a commercial research barn, and placed into pens balanced by 
sex. Each pig was vaccinated for PRRS upon arrival using a PRRS modified live virus vaccine (IngelVac ATP, 
Boehringer Ingelheim). Approximately four weeks later, pigs were experimentally inoculated with the 1-7-4 
PRRSV isolate via intramuscular injection and followed through marketing. Multiple secondary pathogens 
were detected post-infection, including, but not limited to: Haemophilus parasuis, Actinobacillus suis, 
Streptococcus suis, Salmonella, and Pasteurella multocida. Various phenotypes were recorded on each 
individual during the challenge phase, including clinical score at 13 and 42 days post-infection (dpi) using a 
subjective, 6-point scoring system (1=healthy; 6=dead). Mortalities (and reason for mortality) were recorded 
from wean to slaughter. Variance components and heritability estimates were derived for each trait evaluated 
post-challenge using ASReml 4.0.  
 
Mortality rate from 0 dpi to market was 13.5%, indicating severe challenge. Although clinical score at 13 and 
42 dpi and mortality were lowly heritable (0.15 [0.04], 0.09 [0.04], and 0.10 [0.07], respectively), substantial 
genetic variation was detected for each trait at 0.12, 0.19, and 0.38, respectively, which is consistent with the 
extensive phenotypic variation in clinical signs and symptoms observed throughout the infection period. These 
results indicate the possibility of improving disease traits via genetic selection, including the ability to reduce 
incidence of mortality post-challenge, by 5.7% after a single generation of single-trait selection.  
 
In conclusion, genetic parameters for traits evaluated in this study provide evidence of naturally-occurring 
genetic variation in survival for commercial pigs following deliberate PRRSV-challenge in addition to natural 
challenge with numerous secondary pathogens. The combination of genotypic and phenotypic data collected 
from this study can be used as a training set for immediate implementation of genetic selection to breed pigs 
for improved natural robustness to disease challenge in commercial, high-disease pressure environments.   
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Porcine reproductive and respiratory syndrome virus (PRRSV) causes significant losses to the swine industry. 
The virus can cause reproductive failure, respiratory disease, and poor growth in pigs. Two experiments were 
conducted to evaluate antiviral effects of a phytogenic product (PEP; Digestarom® P.E.P.) on PRRSV in vitro 
(Exp. 1) and the effects of PEP on growth performance in growing pigs challenged with PRRSV (Exp. 2). In Exp. 
1, aliquots of PRRSV (300 µl, 106 TCID50/ml) were incubated in 1:1 ratio of PEP at 1, 5, 10, 50, and 100 ug/mL 
for 1 h followed by serial 10-fold dilutions and incubated in MARC-145 cells. Cytopathic effects were evaluated 
and virus titers were determined via the Reed and Muench method. Quantitative RT-PCR was conducted to 
quantify viral RNA levels at 24 h post inoculation. Results showed PEP at 100 µg/ml effectively reduced PRRSV 
titer (76.93 vs. 0.00%, Log10 TCID50/ml) and PRRSV genomic copies (cycle threshold value, Ct: 32.7 vs. 10.2). 
In Exp. 2, fifty-four PRRSV naïve pigs (27 gilts and 27 barrows, 24.5 ± 3.7 kg BW), were blocked by sex and 
randomly allocated to one of two treatments (9 pens per treatment and 3 pigs per pen). The treatments were: 
Control (a corn-soybean meal-based diet), and PEP (Control + PEP at a target of 1 mL intake per pig per day). 
Pigs were acclimatized for 18 d prior to challenge and treatment application. On the challenge day, all pigs 
were inoculated with 2 mL (1 mL intramuscular and 1 mL intranasal; ~106 genomic units per mL) of a live field 
strain of PRRSV (open reading frame 5 sequence 1-18-4). Body weight and feed intake were measured day 
post inoculation (dpi) -18 to 0 and weekly afterward (dpi 0 to 42). Blood samples were collected from one pig 
per pen at 3, 6, 9, 14, 21, 28, 35, and 42 dpi for PRRSV viremia and antibody serology. Numerical improvement 
on growth performance was observed dpi 0-42 with PEP supplementation. At 21 dpi, only 4 of 9 PEP pens 
tested positive while all Control pens tested positive. Pigs from the PEP treatment had a higher (P < 0.05) Ct 
(34.78 vs. 31.76) than those from the Control treatment. Furthermore, the Control treatment had pens 
positive for PRRSV through 42 dpi while PEP pens had PRRSV negative pens starting at 21 dpi. Pigs from both 
treatments were positive for PRRSV antibody from 9 to 42 dpi. Overall, PEP showed antiviral effects against 
PRRSV in vitro, and may alleviate the negative effects of PRRSV on growth performance in pigs by reducing 
PRRSV viremia.  
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Introduction 
Oral fluid is a valuable method for pathogen detection to the most important diseases in swine. In other hand, 
metagenomic analysis using next generation sequencing becoming an important diagnostic tool for the swine 
industry. Usually metagenomic has been performed using serum, tissue or secretions focused in affected 
animals. The objective of this study was identified viral infections performing metagenomic analysis using oral 
fluids. 
 
Materials and Methods 
Oral fluids were collected from pigs at 8-12 weeks old, including 12 intensive swine farms. Farms were PRRS 
negative and the pigs were not affected clinically by diarrhea. Metagenomic analysis using next generation 
sequencing were performed to identify the viral ecology using Illumina miseq. 
 
Results and Discussion 
Most of the viruses detected in all oral fluid samples were ssRNA, including Porcine Astrovirus (PAstV) 5, PAstV 
4, PAstV 2, Mamastrovirus 3, Porcine Sapovirus, Enterovirus, Posavirus, Teschovirus, Kobuvirus and 
Sapelovirus, which were detected in all farms. Secondly, both dsRNA and ssDNA viruses were detected, 
including Rotaviruses A, B, C and other Rotaviruses, Porcine Picornavirus (dsRNA), Bocavirus and Porcine like 
circoviruses (ssDNA). Less representative were dsDNA viruses which included Porcine herpesviruses and 
several bacterial phages. 
Most of the viruses identified were intestinal and non-enveloped viruses, respiratory viruses such as Influenza, 
Parainfluenza and others previously reported were not observed. Interesting, Porcine Astroviruses were 
predominant in all farms, human Astroviruses are a major cause of acute diarrhea among children, but the 
pathogenic role of porcine Astroviruses has been not fulfilled in swine. Recently, Porcine Astrovirus 3 was 
related with neurologic disease in US but was not detected in this study. In other hand, Rotaviruses are 
causative agent of diarrhea, but other viruses detected has been recently discovered and its pathogenic role in 
swine is still unknown. 
 
Conclusions 
Metagenomic analysis using oral fluids demonstrated to be useful tool to identify intestinal viruses in swine, 
especially non-enveloped viruses. To improve metagenomic outcome interpretations is necessary compare 
results using samples from clinically affected and non-affected populations. 
 
Funded by: Fondecyt de Iniciación N° 11170877 and FIV-2017 to V.N; Beca Postgrado Don Carlos Antonio 
Lopez to C.M. 
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Introduction  
PRRSGard® is a chimeric and contemporary MLV with the backbone of a proprietary attenuated isolate within 
Lineage 1 and the structural proteins of a high virulence field isolate (MN184, Lineage 1). PRRSV 184 viruses 
are considered the ancestors of the current and dominant 174 isolates. Even more, PRRSGard® has a genetic 
marker that allows the molecular detection and differentiation from wild-type viruses by both RT-PCR and 
sequencing. This abstract summarizes PRRSGard® experimental safety and efficacy studies. 
 
Materials and Methods 
Three efficacy studies evaluated PRRSGard® effect on viremia, fever, clinical signs and lung lesions. Each study 
had a placebo and a PRRSGard® group (25 pigs/group). Pigs were vaccinated at weaning with 1 mL of 
PRRSGard® and then challenged at either 5 (study 1) or 7 (studies 2 and 3) weeks post vaccination with a 
heterologous PRRSV strain (NADC-20/142/Lineage 8-9). Each pig received 2 mL intranasally containing 2.5 x 
104 virus particles/mL (study 1) or 1.5 x 104 virus particles/mL (studies 2 and 3). Viremia was weekly assessed 
by virus isolation. Rectal temperatures and clinical signs were assessed daily. Lung lesions were scored 2 
weeks after challenge. For transmission, 16 vaccinated pigs were housed with 4 commingled and 4 adjacent 
sentinel pigs during 4 weeks after vaccination. Weekly viremia was assessed by RT-PCR and antibodies by 
ELISA. PRRSGard® ORF5 genetic stability was assessed after 5 passages in 5 groups of PRRSV-negative pigs (3 
pigs/group) intranasally inoculated with 2 mL of serum from the previous passage. Safety of passage 5 was 
assessed in pigs (n=8) and pregnant sows (n=8) intranasally inoculated with 2 mL of serum, and compared to 
controls. Finally, 15 passages in MARC-145 cells were completed to assess PRRSGard® ORF5 genetic stability. 
For recombination within ORF3 to ORF7, MARC-145 cells were co-infected once with both PRRSGard® and 
another chimeric virus. Sequences were obtained by the Sanger method. 
 
Results 
PRRSGard® reduced the number of viremic pigs (studies 2 and 3) (Fig 1) and viremia during 2 weeks after 
heterologous challenge. PRRSGard® reduced percentages of macroscopic lung lesions 2 weeks after challenge 
(studies 1 and 3). PRRSGard® improved weight gain after challenge (study 3) and reduced the duration of 
viremia and fever (studies 1 and 3). One out of the 8 sentinels tested PRRSGard® positive 4 weeks after 
vaccination. PRRSGard® ORF5 passage 5 in-vivo had one amino acid change (S23F). Passage 6 in-vivo did not 
worsen clinical signs in pigs and pregnant sows compared to previous passages. There were no abortions, and 
pig weight gains and reproductive performance were not affected. Finally, PRRSGard® ORF5 had one amino 
change after 15 passages in-vitro and in-vitro recombination was not detected within ORF3 to ORF7. 
 
Conclusions 
Experimentally, PRRSGard® was efficacious against a heterologous challenge, safe in pigs and pregnant sows, 
had limited spread, ORF5 was stable and ORF3-ORF7 had limited recombination in-vitro. 
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Introduction 
The vaccination is the main measure to control influenza A virus (IAV) in commercial swine farms, being 
imperative the selection of suitable vaccine strains and a continuous surveillance to evaluate their update. 
Accumulation of mutations in the antigenic sites of the hemagglutinin (HA) can allow the virus to escape the 
immune control and emerge as a novel epidemic strain. The objective of this study was to analyze IAVs from 
different H1 clusters by antigenic analysis and determine if the genetic analysis is able to predict the 
emergence of antigenic variants. 
 
Material and methods 
Thirty-eight H1 IAVs (17 H1N2 and 21 H1N1) and their HA sequences were obtained from 21 commercial swine 
farms in Chile. Hemagglutination inhibition (HI) assay was carried out and its results were submitted to an 
antigenic cartography software to construct a 3D antigenic map. A genetic analysis was performed to 
determine the genetic basis for antigenic differences, by the construction of a 3D genetic map. The clusters 
were defined by Ward’s method based on the Euclidean distances among strains. HA 3D structures were 
generated to visualize key mutations.  
 
Results 
Three antigenic clusters were identified, named Chilean H1 A (ChH1A), Chilean H1 B (ChH1B), and pandemic 
H1 (pdmH1). Strains with the broadest cross-reactivity within each antigenic cluster were detected. Notably, 
some ChH1A and pdmH1 strains were antigenically distant from their respective antigenic clusters (escape 
mutants). Mutations in the main antigenic sites (E153G in Sa, Q193H in Sb, D168N in Ca1, P137S in Ca2, and 
F71L in Cb) were detected in ChH1A escape mutants, whereas only a single mutation in the antigenic site Sa 
(G155E) was detected in pdmH1 escape mutants. The genetic analysis was not able to predict the emergence 
of escape mutants from the cluster pdmH1.  
 
Conclusion 
Escape mutants have mutations in antigenic sites that may interfere with neutralizing antibodies. The pdmH1 
escape mutants were not able to be predicted by genetic analysis, emphasizing the need to carry out antigenic 
analysis to detect antigenic variants. Furthermore, the antigenic analysis permits to detect the strains with the 
broadest cross-reactivity, which can be used as vaccine strains. 
 
Funding Sources: CONICYT-PCHA/Doctorado Nacional/2014-21140719, FIV 2017, Fondecyt de Iniciación 
11170877, HHSN272201400008C NIH-NIAID, and the grants Anillo de Investigación en Ciencia y Tecnología - 
PIA ACT1408. 
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Introduction 
Seneca Valley virus (SVV) is the single representative of Senecavirus A species of Senecavirus genus, 
Picornaviridae family. The virus is the etiological agent of an acute, self-limiting vesicular disease 
indistinguishable of other reportable diseases, including foot-and-mouth disease. Clinical signs of SVV 
infections are mainly characterized by the presence of fluid-filled and/or ruptured vesicles on the snout, lips 
and/or hooves. Additionally, it has been associated with diarrhea and/or high mortality rates of newborn 
piglets. Since 2014, SVV-associated disease outbreaks have been reported in Brazil, the United States, Canada, 
Colombia, China, Thailand, and Vietnam. In late 2018, new outbreaks of vesicular disease and neonatal 
mortality associated with SVV infections were reported in Brazil. This study aimed to investigate and compare 
the genomic characteristics of SVV strains circulating in Brazil.   
 
Material and Methods 
The seven SVV strains in this study were obtained from vesicular fluid, ulcerative lesions, sera, or tissue 
homogenate from symptomatic pigs in 2018 and were part of a biological sample collection of the Laboratory 
of Animal Virology of the State University of Londrina.  The pigs were from herds located in Minas Gerais, São 
Paulo, Paraná, and Santa Catarina Brazilian sates.  Extracted RNA was submitted for whole genome at the 
University of Minnesota Genomics Center for library preparation with the Illumina TruSeq RNA Sample Prep 
Kit. Phylogenetic tree construction based on nucleotide (nt) sequences was performed using the maximum-
likelihood method based on the kimura 2-parameter model in MEGA7. Sequence identity matrix was 
performed using BioEdit software v.7.2.5.   
 
Results 
Complete genome sequences were obtained from two strains (SVV/BRA/SP3/2018 and SVV/BRA/PR6/2018) 
that were derived from tissue homogenates of 2-day-old piglets that spontaneously died due to the infection. 
Additionally, partial (684 bp) polyprotein nt sequences were obtained from the remaining five strains. 
Polyprotein -based sequencing analysis revealed that the SVV strains herein were 96.7-99.8% similar to each 
other. Comparisons with other Brazilian SVV strains from 2015 revealed similarities ranging from 97.9-99.7%. 
When compared with the historical SVV strains, similarities varied of 92.9-94.7%. The phylogenetic analysis 
showed all the Brazilian SVV strains grouped in the same clade. However, the strains from 2018 originated 
different branches within this clade, separated of the other previously known Brazilian SVV strains. 
 
Conclusions 
Although the results herein show that the SVV strains in this study are less than 3.3% different of the Brazilian 
SVV strains identified in 2015, the phylogenetic analysis revealed that the SVV strains from 2018 grouped in a 
different branch, suggesting the emergence of new variants of the virus originally identified in 2015. 
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We conducted a study of prevalence and characterization of influenza A virus in 187 pig farms with an 
inventory of more than 100 females in the breeding herd. Study was conducted between October 2016 and 
July 2017. Farms were distributed in 19 departments of Colombia. These farms were evaluated for virus 
detection by real time RT-PCR (rRT-PCR) in nasal swabs and oral fluids samples from piglets between 3 and 12 
weeks of age. The prevalence of infected farms was 33.1%, whose were geographic located in 13 (66.6%) of 
the evaluated departments. We tested 8839 samples (7384 nasal swabs and 1455 oral fluids) with virus 
detected in 4.1% of the nasal samples and in 11.2% of the fluids by rRT-PCR. We successfully isolated 132 
viruses from these samples. About 66% of the isolates obtained were originated from farms in three 
departments, Antioquia (35%), followed by Valle del Cauca (18%) and Quindío (14%). Three subtypes (H1N2, 
pdm H1N1 and H3N2) were identified by genome sequencing. Additionally, an epidemiological survey was 
conducted on 176 farms that participated voluntarily with the goal of analyze and identify possible 
epidemiological factors associated with the virus occurrence. Multivariate analyzes were also carried out to 
identify patterns of grouping of the farms according to the biosecurity measures and management practices 
adopted in the production systems they represented. The level of biosecurity of the farms was also rated from 
an established scale. It was found that the main characteristics grouped the farms mostly in the type of 
complete cycle (reproduction, breeding, nursery and fattening) and small size (≤ 300 breeding females and 
<2500 of other pigs). It was found in the multiple correspondence analysis that the variance explained was 
33.1% for biosecurity measures and 36.2% for management practices, in both cases with two main 
dimensions. Additionally, a chi-square statistical analysis was performed to measure the association between 
status of influenza infection versus all other variables studied. The results of our study indicate that the 
presentation of the virus was significantly (p <0.05) related to the size of the production, to the location of the 
quarantine area and to the availability of exclusive personnel in the production areas. In conclusion, a wide 
distribution and presentation of the virus was observed in the country where the results are an approximation 
to the situation of the national swine production. In this sense, a better knowledge about the epidemiology of 
the virus and about the implementation of biosecurity measures are key to identify the critical points of 
intervention in order to reduce the risk of infection and transmission of diseases in the Colombian pig 
industry. 
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Introduction 
The initial infectious dose, substrate and harvest time are critical factors in the production of influenza A virus 
(IAV) antigens for vaccines. Embryonated chicken eggs have been widely used in the production of IAV 
vaccines. However, different mammalian cell lines also have been evaluated for this purpose in the last 
decade. Of these, Madin-Darby Canine Kidney (MDCK) cells and African green monkey kidney (Vero) cells have 
been approved to be used in the production of influenza vaccines in human. The objective of this study was to 
determine the optimum initial infectious dose, cell line and harvest time to produce IAV antigen. 
 
Material and methods 
The strains A/swine/Chile/H1A-7/2014(H1N2), A/swine/Chile/H1B-2/2014(H1N2), A/swine/Chile/H1P-
12/2015(H1N1) and A/swine/Chile/H3-2/2015(H3N2) were used in this study. These strains represent 
different genetic and antigenic clusters of the subtypes H1N1, H1N2 and H3N2. MDCK and Vero cells were 
inoculated with different multiplicity of infections (MOI) of each strain: 1, 0.1, 0.01, 0.001, 0.0001, 0.00001. 
The presence of cytopathic effect (CPE) was evaluated and 50 μL of supernatant was collected each 12 h post-
infection. These supernatants were used to calculate the hemagglutination units (HAU) by hemagglutination 
assay. This experiment was carried out in triplicate. 
 
Results 
In MDCK cells, the MOI of 0.00001 generated the greater HA titer in all strains evaluated, reaching a titer of 
256 HAU/50 µL at 60 h post-infection. In Vero cells, the CPE evolution was slower and all strains reaching the 
maximum HA titer at 120 h post-infection. The strain A/swine/Chile/H1A-7/2014(H1N2) reached 32 HAU/50 
µL with the MOI 0.01 and 0.001, whereas the strains A/swine/Chile/H1B-2/2014(H1N2) and A/swine/Chile/H3-
2/2015(H3N2) reached 16 and 64 HAU/50 µL, respectively, with the MOI 0.1. The strain A/swine/Chile/H1P-
12/2014(H1N1) did not generate CPE nor HA titer either in Vero cells. 
 
Conclusion 
The MDCK was the more efficient cell line to replicate all the strains evaluated, reaching the higher HA titer 
(256 HAU/50 µL) with the lower initial infectious dose used in this study (MOI 0.00001). The optimum time for 
harvesting the antigen was 60 h post-infection. These results confirm that the production of IAV antigen 
depends on the initial infectious dose. 
 
Funding Sources: CONICYT-PCHA/Doctorado Nacional/2014-21140719, FIV 2017 and Fondecyt de Iniciación 
11170877.  
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Introduction 
Porcine circovirus type 2 (PCV2) is a single strain DNA (ssDNA) with higher substitution/evolution rate, which 
could explain the existence of six different genotypes. The aim of the study was to evaluate two different 
important regions of neutralizing epitope, 51-85 and 170-210 amino acid (aa) on their percentual identity 
among PCV2a, PCV2b and PCV2d. 
 
Materials and Methods 
51 blood samples from piglets with clinical signs of PCV2 in different farms were isolated and sequenced. 27 
samples from 2015-2017 and 24 from 2018. ORF2 region from PCV2 genome sequences were translated into 
aa using Expasy program. ORF2 sequence from PCV2a, PCV2b and  PCV2d were obtained from GeneBank, and 
PCV2b from recombinant commercial vaccine (Safesui Circovirus (Ourofino Animal Health, Brazil). Those 
sequences were aligned by ClustalW software. Molecular modeling of sequence representative each genotype 
of PCV2 ORF2 were performed using Swiss Model software and the capsid protein monomer model of the 
subtypes of PCV2 were built using as template the structure (PDB ID: 3R0R:A). Both neutralizing epitopes 
analysed were evaluated in sequential alignment by Jalview software and in different genotype capsid protein 
structures (PCV2a; PCV2b; recombinant vaccine PCV2b; PCV2d) by Pymol Software. 
 
Results 
Both epitopes regions from PCV2b and PCV2d isolates are closer to the recombinant commercial vaccine 
(PCV2b) than to PCV2a. Epitope 51-85aa is less conserved than 170-210aa among genotypes, showing 
respectively, a PCV2b identity percentual in relation to recombinant PCV2b vaccine were 94-100% and 98-
100%, and  in relation to PCV2a were 80%-83% and 93-95%. The PCV2d identity percentual in relation to 
recombinant PCV2b vaccine were 83-85% and 95-100%, and  in relation to PCV2a were 77%-83% and 93-
95%.Three distinct aa substitutions were detected in PCV2a isolate at residues 59, 191 and 206 in the 
structural analysis of epitopes of ORF2.  Alanine to arginine or lysine (A59R in PCV2b and A59K in PCV2d) 
substitution results in a drastic change of the aa characteristic, aa substitutions alanine or arginine to glycine 
(A191G or R191G in PCV2b and PCV2d), however, alanine substitution to glycine does not provide an abrupt 
change in the physical chemical characteristics of the residue as from arginine to glycine. In the position 206 
the substitution of lysine from PCV2a to isoleucine in PCV2b and PCV2d (K206I) leads to a huge shift in 
chemical and physical residue properties once lysine is polar, positively charged and hydrophilic and isoleucine 
is apolar and hydrophobic. 
 
Conclusion 
Residue 59 is a critical aa in recognition of epitopes by antibodies. Punctual mutation in this residue affects 
chemical and structural properties and may consequently hamper recognition of epitopes by antibodies which 
may lead to vaccine failure against different PCV2 genotypes. 
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Introduction 
The use of processing fluids is a sensitive tool to monitor PRRSV status in a cost-effective way. The use of 
removed parts of cadavers partss could be a used as an aggregated sample to evaluate the presence of PRRSV. 
The main objective of this study is to evaluate the concordance of this new PRRSV diagnostic procedure versus 
other sampling procedures for active surveillance in swine farms. 
 
Material & Methods 
Three PRRSV negative and thirty PRRSV positive farms were included. Samples of dead pigs (in the nursery and 
finisher) and stillborn pigs (in the breeding herd) were collected daily and placed in a Ziploc bag in the freezer 
grouping the samples by farrowing batches, week of nursery phase and monthly for finishers, respectively. 
Samples were homogenized in a laboratory paddle blender (Stomacher®). The fluid was extracted and a PRRSV 
RT-PCR was carried out according to the manufacturer. All positive samples will be sequenced using Sanger 
technology for ORF5. The concordance between diagnostic procedures were carried out using kappa analysis. 
 
Results 
All the samples coming from PRRSV negative farms were negative by RT-PCR. However, PRRSV was detected 
with a good agreement of the samples coming from PRRSV positive farms. The Kappa value was good, showing 
an excellent concordance between the detection of PRRSV in cadavers of any pig farm versus oral fluids and 
serum sampling. Finally, it was possible to sequence PRRSV in positive samples from carcasses. 
 
Discussion & Conclusion 
Active surveillance of PRRSV from cadavers parts in breeding, nursery and finishing farms is a diagnostic 
procedure that is interchangeable with oral fluid and serum sampling. It allows monitoring PRRSV status in a 
cost-effective way. Moreover, it is possible to sequence the PRRSV strain for epidemiological molecular 
studies. 
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Introduction: Porcine Deltacoronavirus (PDCoV) is a Swine Enteric Coronavirus (SEC) that cause acute diarrhea 
in naïve populations and high mortality rates in newborn piglets. The virus was first detected in the Americas 
in 2014 and was associated with high economic losses for the swine industry. The disease associated with 
PDCoV has been reported in different regions of Mexico since 2014. In affected populations, PDCoV 
eradication is based on herd closure and control exposure of the virus. It has been reported that virus 
shedding last between 5 to 8 weeks after infection (REF 1), however, in this case we report the prolonged 
shedding of the virus after an acute outbreak in a closed population of pigs.  
 
Materials and methods: The farm were this PDCoV outbreak happened is a continuous flow farm, wean-to-
finish facility with 5 modules of production.  Each module of the farm can house 2000 pigs, flow all-in-all out 
by module, and has shower in and shower out procedures for all personnel. Farm was negative to PRRS virus, 
Mycoplasma hyopneumonaie, and Swine Enteric Coronaviruses until the PDCoV outbreak. PDCoV was first 
detected in 2 out of 5 modules in February 27, 2019 by RT-PCR in oral fluids using standardized methods of 
detection (Tetracore, USA). Once PDCoV was detected, wean pig flow was deviated closing the farm’s 
population with 9944 pigs. The age of pigs at closure ranged between 3 and 25 weeks of age. All pigs with 20 
weeks of age and older were sent to slaughter. Then a controlled exposure of PDCoV was carried out in the 
five production modules and PDCoV was confirmed by RT-PCR in all of them. Weekly monitoring of PDCoV 
shedding started by RT-PCR in oral fluids (4 weeks after exposure) and rectal swabs (12 weeks after exposure). 
To determine the end of PDCoV shedding we set a cut of point of three negative and consecutive samplings of 
rectal swabs.   
  
Results and conclusions: The detection of PDCoV in oral fluids by RT-PCR was persistent during the first 10 
weeks after exposure, then negative results were recorded (Table 1). PCR results from rectal swabs collected 
during week 12 suggested higher frequency of negative results (12/17) in these samples compared to oral 
fluids (4/17). However, the detection of PDCoV in rectal swabs after 12 weeks of exposure confirmed the 
prolonged shedding of the virus in this population. In this case report, shedding of PDCoV cease at 17 weeks 
post exposure (Table 1), our results suggest that younger animals shed PDCoV for longer number of weeks. 
However, this hypothesis needs to be tested in future studies. The factors associated with long term shedding 
of PDCoV are not clearly understood but we speculate that they might be related to the amount of virus 
received at exposure, the age of the animals, re-infections or others that still need to be investigated. 
Understanding the maximum time that pigs can shedding PDCoV is essential to design effective eradication 
strategies in swine populations. 
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Introduction 
Porcine proliferative enteropathy, caused by the bacterium Lawsonia intracellularis, is well-recognized as one 
of the enteric diseases of major concern in the swine industry, with a prevalence that can easily reach more 
than 80% worldwide.  Control strategies include the use of a modified live oral and, more recently, a killed 
injectable vaccine. The purpose of this study was to characterize the local and systemic immune response to L. 
intracellularis infection after oral and injectable vaccination. 
 
Materials and methods 
A total of 90 crossbred 3-week-old animals were oral or intramuscular vaccinated, after 21 days pigs received 
a challenge via intragastric gavage with a 108 dose of L. intracellularis homogenate. The treatment groups 
were assigned as follows: 1) Oral vaccinated n=24; 2) Intramuscular vaccinated n=24; 3) Non-vaccinated non-
challenged n= 24; and 4) Non-vaccinated challenged n=18. On study days 0, 7, 21 and 28 post infection, six 
pigs per group were humanely euthanized for sample collection.  Sera and intestinal lavages were collected to 
test for IgG and IgA respectively, to evaluate the humoral immune response and secreted local antibodies, 
using the immunoperoxidase monolayer assay. Interferon-γ producing cells purified from the peripheral blood 
mononuclear cells (PBMC), ileum tissue and mesenteric lymph nodes were detected using the ELISPOT (R&D 
Systems) assay that detects the secretion of IFN-γ by activated or memory T cells.  
 
Results 
An animal from the oral vaccine group showed the earliest local IgA secretion, at 7 days after challenge. 
Twenty-one days after challenge, all pigs showed L. intracellularis-specific IgA secretion in both vaccinated 
groups, with a higher titer for pigs given the oral vaccine. 
The systemic humoral IgG response was significantly higher in the intramuscular vaccine group, where 79% 
seroconverted 21 days post-vaccination. Three weeks after challenge, serum IgG was detected in 100% of the 
pigs vaccinated with the intramuscular vaccine and 90% of the pigs vaccinated with the oral vaccine.    
Pigs from both vaccinated groups showed similar numbers of IFN-y producing lymphocytes from the PBMC 
and intraepithelial lymphocytes, with no statistical differences among treatments. Prior to challenge, on study 
day 0, the oral vaccine group had 83% of pigs respond with an average of 16.5 IFN-y producing T cells in 
mesenteric lymph nodes, while the intramuscular vaccine group had 33% of pigs respond with an average of 
2.5 INF-y producing T cells in the mesenteric lymph nodes.   
 Conclusions 
Under the conditions of this study, both vaccines induced local and humoral immune responses after 
challenge, although with different dynamics. The intramuscularly vaccinated pigs had stronger humoral 
systemic IgG immune response. An earlier local IgA response was detected in the orally-vaccinated group, with 
more animals demonstrating a greater number of IFN-y producing T cells in mesenteric lymph nodes after 
vaccination and prior to challenge.  
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Brachyspira hyodysenteriae is the causative agent of swine dysentery (SD). This disease is globally distributed, 
characterized by mucohaemorrhagic diarrhea in grower-finisher herds and associated with significant 
economic losses. Currently, there are no effective vaccines available and treatment of SD relies solely on 
antimicrobial therapy. Recent reports have shown the progressive development of antimicrobial resistance 
(AMR) by B. hyodysenteriae to the most commonly used agents. In addition, current and future policies to 
reduce AMR will restrict the drugs available to treat swine in the USA, likely contributing to an increased SD 
prevalence. Non-antibiotic feed additives can be used as mass prevention tools, if their efficacy in preventing 
lesions is demonstrated. This study aimed to evaluate the efficacy of two non-antimicrobial proprietary 
compounds (1 and 2) to prevent lesions by B. hyodysenteriae, employing an in vitro porcine colon culture 
model. A total of 5 healthy pigs, between 5-6 weeks of age, were used as tissue donors (n=18 colon 
explants/pig). Individual colonic explants were assigned to one of the following groups (n=6 explants/group): 
1) pathogen only; 2) compound only; 3) pathogen and compound together. After 2 and 8 hours, explants were 
fixed in formalin, sectioned and stained using H&E. The percentage of healthy epithelium covering the mucosa 
and the average mucus layer thickness were compared across groups. The data were analyzed using 
generalizing estimating equations (GEE) accounting for clustering by donor pig. Explants treated with 
compound 1 did not result in significant differences between groups for epithelial coverage or mucus 
thickness. Compound 2-treated explants exposed to B.  hyodysenteriae had a thinner mucus layer thickness 
compared to explants exposed to the pathogen only, without treatment (after 2 hours, P<0.04, and 8 hours of 
exposure, P<0.05). The percentage of healthy epithelium coverage did not statistically differ between groups 
at any point. Our findings suggest that compound 2 may help prevent lesions associated with B. 
hyodysenteriae (mucoid diarrhea is a hallmark of SD), as evidenced by the significant decrease in mucus layer 
thickness.  
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Santa Catarina (SC) raises approximately 30% of all pigs produced in Brazil, and is responsible for 50% of total 
pork exports. In recent years, Salmonella 4,[5],12:i:- which is considered to be a serologic variant of S. enterica 
serovar Typhimurium, has emerged as an important cause of salmonellosis in pigs. Between 2012 and 2016, 
62.85% (22/35) of Salmonella strains submitted to a animal diagnostic center were identified as S. 4,[5],12:i:-. 
Although this data represents laboratory occurrence and not prevalence, it raises an alert due to its clinical 
relevance. Here we objective to characterize the strain and its in-farm epidemiology. The twenty-two S. 
4,[5],12:i:- strains were categorized according to clinical presentation: enteric (isolated from intestinal 
samples) or septicaemic (isolated from internal organs). One strain (recovered from a septicaemic nursery pig) 
was submitted for whole genome sequencing (WGS), sequence-typed (ST) and analyzed for the presence of 
antibiotic resistance traits. Out of the 22 isolates, one was isolated from a suckling pig and was classified as 
enteric. Eleven isolates were recovered from nursery pigs, being nine enteric and two septicaemic 
presentations. Ten were isolated from grower/finishers pigs, whereas 8 were classified as enteric and 2 as 
septicaemic. WGS identified the S. 4,[5],12:i:- strain as ST-19, which was previously associated with serovar 
Typhimurium isolated from swine. The sequenced strain is predicted to be resistant to multiple drugs (MDR), 
as acquired resistance genes against aminoglycosides (aac(6')-Iaa, aadA1, aac(3)-Iia),  to beta lactam (blaTEM-
IB), to fluoroquinolone (qnrE1), to phenicol (floR), to sulphonamide (sul1), to tetracycline (tetA), and to 
trimethoprim (drfA1). Furthermore, the antibiotic resistance plasmids IncHI2-type (predominant in antibiotic 
resistant Salmonella), IncFIA-type, IncH12A-type and p0111-type (associated with other Enterobacteriaceae 
genera) were also detected. Finally, chromosomal point mutations to nalidixic acid and ciprofloxacin (gyrA 
gene and point mutation p.S83Y) were also identified, typically related to Salmonella isolated from swine. 
These findings suggest that S. 4,[5],12:i:- is an emerging threat to commercial farms in SC. Its presumptive 
resistance to multiple antibiotics may have major public health implications. Further analyses will be carried 
out to compare S. 4,[5],12:i:- strains from outbreaks occurred in Brazil and other countries, to derive 
directions in regard to pathogen control and disease eradication. 
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Streptococcus suis contains both commensal and pathogenic strains, and differentiating strains is important in 
understanding bacterial pathogenesis and targeting potential virulence factors for the prevention of S. suis 
disease. Currently in the scientific literature, over 100 putative virulence-associated genes (VAGs) have been 
reported for S. suis, but many have yet to be  
confirmed in experimental models. Also, information on the VAGs associated with United States (U.S.) isolates 
is limited and outdated. In this study, we aim to increase the knowledge on VAGs in U.S. isolates and 
investigate VAG profiling as an approach for predicting pathogenesis. We utilized a whole genome sequencing 
approach to investigate the distribution of 66 VAGs in 208 contemporary U.S. isolates, with known serotype 
and multilocus sequence type (ST). In addition, the isolates were assigned into pathotypes (pathogenic, 
possibly opportunistic, and commensal) based on clinical history and specimen type to identify pathotype-
specific VAGs. Clustering of isolates by VAG profiles illustrated three clades which appeared to be associated 
with pathotype. Clade A was mostly composed of pathogenic isolates subtyped as serotype 1/2 ST28. Clade B 
was composed of pathogenic isolates characterized as serotypes 1 and 2 and ST1. Clade C was mostly 
composed of commensal and possibly opportunistic isolates belonging to numerous serotypes and STs. Linear 
regression was used to determine VAGs that serve as the best predictors of the pathogenic pathotype, and 
three VAGs were identified that differentiated pathogenic from the other pathotypes of U.S. S. suis isolates. 
Our study expands the knowledge on VAGs associated with S. suis strains in the U.S. and demonstrates the use 
of VAG profiling as a typing method for the identification of targeted pathogenic strains for prevention, 
control, and treatment of clinical disease. 
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Classical Swine Fever (CSF) is considered one of the most important disease of swine because of the major 
economic impact the disease has on affected regions and countries. Brazil is the 4th largest pig producer in the 
World, and the State of Mato Grosso (MT) holds the 5th largest national pig herd, with 8.7% of the country’s 
pig population. Mato Grosso is part of a CSF-free zone that has been officially recognized by the World 
Organisation for Animal Health (OIE). However, the status to CSF is uncertain in some nearby-located States 
and countries, which increases the perception of a high risk for introduction of the disease into MT. Here, we 
assumed a silent outbreak occurring in the free zone of Brazil, and the risk for introduction of CSF into MT 
through movement of live animals was calculated before detection and banning of movements using a 
stochastic model, implemented in the @Risk software, with 10000 iterations, with the ultimate objective of 
supporting prevention and early detection activities in the region. The risk was quantified by State of origin 
and municipalities of destination. Results suggest that the risk of introduction through movement of live 
animals is low in most municipalities of MT but shows a relatively high risk in areas located in the center of the 
State, where commercial pig production is concentrated. Considering the origin, the higher risk was estimated 
for Goiás, which neighbors and has similar characteristics and quite intense trade with MT. The model 
parameters that were most influential on the results were the number of pigs moved into MT and the time to 
detection of the outbreak in the State. Because of the intense movements into the State and the risk that CSF-
free states may be infected, due to the presence of the disease in the region, results demonstrate the 
importance of maintaining surveillance activities to prevent the introduction of the disease into the State. 
Key words: Classical swine fever (CSF), quantitative risk assessment, Mato Grosso, Brazil  
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Introduction: Almost 1/3 of pigs never make it to their intended end use including birth, pre-weaning, and 
post-weaning losses. Despite advances in productivity such as total pigs born, growth rate, feed intake, and 
efficiency, there have been modest to no improvements in mortality rates over the last several years (Stalder, 
2018). Significant number of studies have identified causes of pre-weaning mortality. Less effort has been 
directed towards summarizing post-weaning mortality. While retrospective mortality causal analyses of 
individual databases have been performed, little information derived from meta-analysis, systematic review, 
or comprehensive literature reviews are available. Our objective is to describe the current state of knowledge, 
with attention directed toward areas requiring additional research. A framework to conduct additional 
research can be built to comprehensively address the complexity and the range of impact that risk factors 
have on post-weaning mortality.  
 
Methods: Beginning in April 2019, a literature review was conducted. The search was performed using Web of 
Science which incorporated the Web of Science Core Collection, CAB Abstracts, and Medline databases, 
Pubmed, and Scopus. Search terms including (SWINE OR PIG) AND (mortality OR morbidity OR dead OR 
removal) AND the respective search item of interest. Additionally, assessment of bibliographical items was 
performed.  
 
Results: Post-weaning mortality is a complex causal matrix involving animal, environment, and infectious 
etiologic factors. Post-weaning mortality can be generalized into non-infectious and infectious causes. 
Important factors have been identified including infectious disease processes, pre-weaning management, 
weaning age, and season. To move forward, a framework for conducting controlled research that evaluates 
mortality abatement strategies is necessary for the industry. Accounting for hierarchical data structure will be 
necessary in many cases due to the large number of experimental units necessary to detect meaningful 
differences. In doing so, statistical power can be heavily influenced. If treatment is randomized within barn to 
individual animals as the experimental unit, it would require 2-1,000 head barns to detect a mortality 
reduction from 5 to 2.5% between two treatments with a minimum power of 80%. Because mortality is not 
homogenous across sites and production flows, inferences may be limited when using only a few barns. If the 
same treatment is applied to all pigs within a pen making pen the experimental unit, 50-1,000 head barns, 
each with 40 pens, would be required to detect a mortality reduction from 5 to 2.5% between two treatments 
to achieve the same 80% power. If treatment is applied at the barn level, it would require 64-1,000 head barns 
to detect a mortality reduction from 5 to 2.5% between two treatments at the same power. When designing 
and conducting experiments, recognition of inference limitations and appropriate design to facilitate 
widespread inference across the population of interest is critical.  
Conclusions: Strategies to reduce post-weaning mortality must consider the dynamic, complex state that 
forms the causal web. Controlled experiments are needed to identify critical control nodes in the causal web. 
Controlled experiments accounting for hierarchical data structure with appropriate identification of 
experimental unit are critical to evaluate mortality abatement strategies. 
 
Stalder, K. J. 2018. Pork industry productivity analysis. National Pork Board. https://www.pork.org/blog/2018-
pork-industry-productivity-analysis/. Accessed July 1, 2019. 
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The effect of disease challenge models on average daily gain (ADG), average daily feed intake (ADFI), feed: 
gain ratio (FG) and body weight (BW) of nursery and growing pigs was studied using a meta-analytical 
approach. The database included 188 studies published from 1975 to 2019, gathered using electronic 
databases (Google Scholar, PubMed and SciELO). The following criteria were met for the inclusion of the 
studies in the database: full article from peer-reviewed journals; evaluation of performance results comparing 
control versus challenged groups (initial and final BW, ADG, ADFI, FG); description of the specific infection 
model; description of the randomization process; pigs weighed between 7-43 Kg at the beginning of the study. 
Studies were grouped in 3 clusters (C1, C2, and C3) by Hierarchical Clustering on Principal Component Analysis 
using the Ward method with the Euclidian Distance, considering the similarities between growth performance 
responses. Data were analysed using a mixed model, with studies (1,2,3...188) considered as random effects 
and clusters (C1, C2, C3), group (control and challenged), type of challenge (enteric, respiratory, 
environmental, poor sanitary conditions and LPS injection), sex (male and female) and the interactions 
between group: sex and group: cluster as fixed effects. The need to model error heteroscedasticity was 
evaluated based on Akaike’s information criterion (AIC) and Schwarz’s Bayesian information criterion (BIC). 
Furthermore, estimates of fixed and random effects were obtained using the restricted maximum likelihood 
method. Regardless of the type of challenge, there was a reduction of 22%, 10% and 8% and an increase of 
12% in ADG, ADFI, final BW and FG in challenged pigs in comparison to control pigs, respectively (P <0.05). 
There was an increase of ADG, ADFI, FG and BW from C1 through C3 (P <0.05). Interestingly, the reductions in 
ADG, ADFI and final BW were higher for challenged C3 animals when compared to C1 and C2 (P <0.05). 
Healthy gilts showed reduced ADG when compared to healthy male pigs, while challenged gilts showed 
reduced ADG, ADFI and poorer FG when compared to challenged male pigs (P <0.05). The results indicate that 
performance level influences the response to infection models. Also, the data demonstrates that growth 
potential of gilts is more impaired than that of male pigs during challenge. Current work is focusing on 
understanding the interactive impact of factors such as sex, type of challenge and performance level on 
response to disease challenge.  
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Introduction: 
Culling of sows in commercial swine herds have been well documented through various studies.Recently a 
retrospective study was done to provide up to date information on reasons behind sow culling in Midwestern 
United States commercial swine breeding herds.  
 
Methods: 
The study comprised of sow culling reasons and parity at culling for F1 Landrace x Yorkshire crosses from 
parity 0 – parity 6 that were culled during the years of 2014-2018. Data was extracted from a Porcitec 
database on Dec 2018 and there was an exclusion of sows that had incomplete records together along with 
15% of the sows that were still active in the herds. Only herds that were free from Porcine Reproductive and 
Respiratory syndrome (PRRS) during the study timeframe were included in the study.  
 
Results: 
Descriptive statistics from IBM SPPS version 25 showed that out of the 20,009 culled sows 7,786 (38.9%) were 
culled due to reproductive failure, 3,523 (17.6%) due to farrowing productivity, 2,629 (13.1%) due to health 
problems, 1,785 (8.9%) due to old age, 1,473 (7.4%) due to locomotion problems and 1,350 (6.8%) due to 
conformation issues. An identified group as ‘other’ 1,463 (7.3%) comprised of sows that had fewer entries 
hence amalgamation was done to form one group. ‘Did not conceive’ and ‘No heat’ were listed as the factors 
accounting for 37.6% and 32.9%  of the gilts & sows culled for reproductive failure, respectively. Though 
reproductive failure is inevitable at some point in a sow’s life, its significance should only be regarded when it 
falls below the expected norm. This study goes deeper to illustrate the current trend of reproductive failure 
removal in the US swine farms and how its risk is distributed across parities. P0 are more vulnerable to being 
culled due to ‘no heat’ when compared to P6, but the results show that P0 are less likely to be culled due to 
‘did not conceive’ when compared to older parities.  
Conclusion: 
Current findings help identify bottlenecks facing sow culling and offer insights into overcoming undesirable 
reproductive failure culling, aimed at improving overall swine efficiency and productivity. Characterization and 
quantification of these culling reasons enables current swine producers to decisively improve on gilt 
replacement selection, reproductive efficiency, health, and nutrition management for overall production 
efficiency.  
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Porcine Reproductive and Respiratory Syndrome (PRRS) is one of the most globally important diseases in swine 
production. The annual impact of PRRS to US breeding herds is estimated at $302.06 million annually (1). Understanding 
the time necessary for a breeding herd to eliminate the PRRS virus (PRRSV) and achieve stability is crucial to plan 
management strategies to reduce the economic impact caused by PRRS. The purpose of this work was to investigate 
time to stability (TTS) in breeding herds operating on a four-week batch system with the adoption of a load-close-
exposure (L-C-E) program, and using processing fluids (PF) as a tool to detect PRRSV circulation in herds undergoing virus 
elimination.  
A total of 27 breeding herds operating in a four-week batch farrow system, with a mean sow inventory of 575 sows, 
were enrolled and followed for 65 weeks. Herds became infected with PRRSV and adopted a L-C-E strategy following a 
single dose of a PRRS modified-live virus (MLV) vaccine. Day zero was the day of MLV vaccination. PF samples were 
collected from at least 90% of all processed piglets within a batch. Collection of PF began 8 weeks after MLV exposure. 
Individual PF samples were submitted to Iowa State University Veterinary Diagnostic Laboratory, pooled into a weekly 
sample by farm, and tested for PRRSV RNA by RT-qPCR. After 2 consecutive negative results (i.e. 2 batches, or 8 weeks) 
were obtained on PF, serum was collected from 60 due-to-wean piglets and tested in pools of 5:1 by RT-qPCR for PRRSV 
RNA. Herds were considered stable when a negative result was obtained on the due-to-wean sera, along with 2 previous 
consecutive negative results on PF samples. After a negative result on due-to-wean sera, the farm was re-opened and 
gilts introduced. Gilts were tested by serum ELISA 30 days after entry, to investigate the presence of PRRSV antibody. If 
gilt ELISA results were also negative, the herd was declared negative.  
Of the 27 herds enrolled in this study, 26 herds (96.29%) achieved negative status by the end of the observational 
period. The herd that did not achieve the negative status discontinued production on week 26. The shortest TTS was 18 
weeks; the longest TTS was 55 weeks. The median TTS was 27 weeks (95% CI=25-30 weeks). Two farms failed to have 
negative results on the first due-to-wean piglet sera testing. A total of 16 herds had gilt sera tested by ELISA, and 15 
herds had a negative result at the first collection. The range of piglets contributing to a weekly PF sample was 700 to 
2,100 piglets. 
This study demonstrates the successful use of PF to screen for PRRSV circulation in breeding herds undergoing virus 
elimination. PF testing on PF is practical and reliable. Confirmation of PRRSV status in due-to-wean piglet population was 
still needed before opening the farm for gilt entry. Only 1 (6.25%) of the farms failed on ELISA, which agrees with a 
previous study that reported that 12.5% of the herds broke with same PRRSV strain within 3 months after achieved 
stability (2). The mean time for TTS found for the four-week batch system farms was 5 weeks shorter than farms 
operating in weekly batches (3). Farms operating in the four-week batch system were able to reintroduce gilts with a 
mean time of 34 weeks. In a previous study, farms operating in a weekly batching system and using 3 consecutive 
negative test results on due-to-wean sera collected with a 30-day interval between collections had a mean of 44 weeks 
until gilt introduction (3). The four-week batch system had a 12-week advantage for gilt introduction when compared 
with farms operating on a weekly basis. 
1. Holtkamp DJ, Kliebenstein JB, Neumann EJ, Zimmerman JJ, Rotto HF, Yoder TK, et al. Assessment of the 
economic impact of porcine reproductive and respiratory syndrome virus on United States pork producers. Journal of 
Swine Health and Production. 2013;21(2):72-84. 
2. Linhares DCL. Evaluation of Immune Management Strategies to Control and Eliminate Porcine Reproductive and 
Respiratory Syndrome Virus (PRRSv). https://search-proquest-
com.proxy.lib.iastate.edu/pqdtglobal/docview/1322974196/B39DADE0FB3C4C87PQ/1?accountid=10906: University of 
Minnesota; 2013 
3. Linhares DC, Cano JP, Torremorell M, Morrison RB. Comparison of time to PRRSv-stability and production losses 
between two exposure programs to control PRRSv in sow herds. Prev Vet Med. 2014;116(1-2):111-9. 
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Swine herds from most pork-producing countries are vulnerable to PRRS. One strategy to build immunity in 
herds at risk of PRRSV contamination is by using PRRS modified-live virus (MLV) vaccine. This work evaluated 
the production performance, and described PRRSV RNA detection in processing fluids (PF) over time after 
PRRS MLV exposure on an ELISA-negative (naïve) breeding herd.  
A whole 6,000 breed-to-wean sow herd with a 10-month history of ELISA-negative results for PRRSV on PF was 
exposed to PRRS MLV vaccine on week 0, 16 and 39. Week zero was defined as the week of MLV exposure. 
Collection of PF for all of processing days and rooms started on week 0. Daily PF samples were sent to ISU-VDL 
where they were pooled in up to 1:5, by the week of collection. Proc MACONTROL on SAS 9.4 was used to 
conduct exponentially weighted moving average (EWMA) analysis on key production parameters indicators 
(KPI) to detect significant changes. Two reproductive cycles before exposure, between weeks 44 and 2 prior to 
day 0, were used to construct baselines for each parameter. EWMA charts were created for percentage of 
mummies (MUM), stillborn, litter with <7 born alive, preweaning mortality rate (PWM), number of abortions, 
total and liveborn per farrow, pigs weaned per week, and per litter (PWL), total services, repeated services 
(RS), sow death, weaning to first service interval, and age at first service. ORF5 sequences were performed on 
the PF sample with the lowest Ct value and with a 6-week interval afterwards. 
PRRSV-positive result of PF (by PCR testing) started to be obtained on week 1. Ct values were on the '20s for 
weeks 2 to 4, and increased until week 16. After the second MLV exposure on week 16, the Ct dropped to 
30`s. Following the third MLV exposure on week 39, no drop on Ct values was observed. Changes on 
productivity parameters were detected for the following KPIs, and respective weeks and average change: 
MUM: between 4 to 16 weeks, increased 1.16%, and 19 to 20 weeks, increased 0.67%; PWM 1 to 3 weeks, 
5.65%; PWL 4 to 9 weeks, -0.89; RS 3 to 24 weeks, +5.72%. The 8 ORF5 sequences had genetic similarity ≥ 
98.5% with the MLV vaccine. 
The observations in this study indicated that exposing a naïve breeding herd to MLV vaccine can potentially 
transiently affect the number of mummies and pre-wean mortality, leading to a decrease in the PWL for a 6-
week period between week 4 and 9 after MLV exposure. Results from this study provide valuable information 
to assist producers and veterinarian to design intervention strategies for PRRS naïve herds facing a risk of 
PRRSV introduction. 
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Introduction. Swine respiratory diseases cause a considerable production and economic impact in the swine 
industry, due to worsened performance of growing pigs. Evaluating lung lesion scores is an effective way of 
assessing respiratory health and the efficiency of disease control programs in swine farms, estimating the 
impact of respiratory infections on farm productivity. The objective of this study was to assess the effect of 
lung consolidation lesions scores on the average daily gain on finishing pigs from Brazil.  
 
Materials and Methods. This prospective field study was conducted in finishing pigs from a single sow farm, in 
the southeast of Brazil, between December 2018 and March 2019. A total of 481 pigs were individually 
weighed at the beginning of finishing phase and at the week before the slaughter, to assess the individually 
average daily gain (ADG) through the period. The lungs of each pig were examined and scored using the Ceva 
Lung Program. The scoring system consisted of assessing the percentage of lesion area in each lobe 
considering the lobe’s representativeness of the whole lung. Based on severity of macroscopic lung lesions the 
animals were classified into four groups: Group 1 – pigs without macroscopic lesions (n=153); Group 2 – 0-5% 
of lesions (n=207); Group 3 – 5-15% of lesions (n=96); Group 4 - >15% of lesions (n=30). Linear mixed 
regression models (proc Glimmix) were performed on SAS to estimate the effect of macroscopic lung lesion 
scores on the average daily gain of finishing pigs. The model was adjusted by gender and initial weight. 
Multiple comparisons between lesion score groups were performed using p<0.05. 
 
Results. For each increase of one percent in the lesion area there was a decrease of 1.8 grams in the daily 
weight gain. All the groups had a numerically lower average daily gain when compared to Group 1 (no lesions). 
Group 1 had a numerically higher average weight, but not significant (p=0.2390 and p=0.2442), when 
compared to groups 2 and 3. However, when comparing groups 4 and 1, the last presented a significantly 
higher weight (p=0.0076). Group 4 also had a significantly lower weight averages when compared with groups 
2 and 3 (p=0,0370 and p=0,0673).  
Conclusions. Under the conditions of the study lung consolidation lesions were negatively correlated with 
ADG. Pigs with lung lesion scores of more than 15%, had significantly lower ADG, showing that lung 
consolidation lesions can disrupt the growth performance and the swine production. Supported by Fapesp 
(2018/09473-2) and Ceva Animal Health Brazil. 
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Viral infectious diseases are one of the biggest challenges for the swine industry, causing great economic loss. 
Quantitative PCR (qPCR) technology offers the opportunity for rapid and inexpensive detection of viruses and 
is currently considered as the gold standard. Sequencing has been increasingly used for virus detection due to 
its advantages over qPCR such as its ability to discover new or unknown pathogens in a sample and provide 
more genomic information. We evaluated a direct RNA sequencing method using the Oxford Nanopore 
MinION sequencer for virus detection and strain identification. Using two different RNA viruses, porcine 
reproductive and respiratory disease syndrome virus (PRRSV) and Senecavirus A (SVA) as models we optimized 
and characterized MinION sequencing performance on RNA whole genome generation. Analytical sensitivity 
was investigated using serial dilution of input RNA and results were compared with qPCR. MinION sequencing 
to identify virus in clinical samples was then performed.  At high levels of viral infection, direct RNA 
sequencing can generate whole RNA genomes of both PRRSV (15kb) and SVA (7kb) and can differentiate viral 
strains. As viral levels decrease, whole genomes are not generated, but viral strains can still be identified. A 
PCR-cDNA sequencing method was also introduced to compare with direct RNA sequencing. And a higher 
consensus accuracy was observed but the sensitivity to detect virus from clinical samples was similar 
compared to direct RNA sequencing.  MinION sequencing was able to identify not only the presence of the 
viral species, but also strain information. During a disease outbreak, identification of the pathogen involved 
and determination of the viral strain allows for more focused control of disease. Limitations of direct RNA 
sequencing include requirements for high input RNA amount, low throughput and high error rates, which are 
all being optimized as this sequencing technology becomes more developed. Due to its portability and low-
cost, MinION sequencing is well on its way to become a routine diagnostic tool. 
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Introduction. The objectives of this study were: to describe patterns of PRRSV detection over time on 
vaccinated growing pigs from two US regions; to assess the effect of PRRSV detection patterns on pig 
mortality; and to compare the effect of frequency and diversity of PRRSV wild-type detections on pig 
mortality. 
 
Methods. Eighty-one growing pig groups from the Southeastern (SE) or Midwestern (MW) USA were 
monitored from wean-to-finish by testing 6 oral fluids (collected every 3 weeks) for PRRSV RNA by rRT-PCR 
and ORF-5 sequencing. Piglets were previously PRRS-MLV vaccinated and placed at high pig dense area. 
Clustering analysis was performed to describe patterns of wild-type PRRSV detection over time. Regression 
models were used to a) compare differences of mortality among clusters, and b) to measure the effect of the 
frequency and diversity of PRRSV wild-type detections on pig mortality. 
 
Results. The study included 119,492 growing pigs from 81 groups, with 648 sampling time points totaling 
3,888 oral fluids samples. Ninety-two percent of groups were detected at least once with wild-type PRRSV 
type-2. Three clusters were observed, representing early (n=33), mid (n=30) and late (n=11) PRRSV detection 
patterns. Seven groups had no wild-type detection and were defined as control group. The early (10.45% - 
95%CI 7.76–14.07%) and mid (8.91% - 95%CI 6.60–12.03%) challenged cluster had significantly higher 
mortality (p<0.05) compared to the control group (7.50% - 95%CI 5.47–14.07%). The mortality of the late 
challenged cluster (8.08% - 95%CI 5.91 – 11.03%) was not statistically different from the control group 
(p=0.2717). As the frequency and diversity of wild-type detections increased, the growing pig mortality also 
increased. 
On the SE region 89% of groups were detected with wild-type PRRSV type-2. The clusters were early (n=23), 
mid (n=18) and late (n=8) detection patterns, and the control group (n=6). The early (12.06% - 95%CI 11.13–
13.07%)) and mid (10.93% - 95%CI 9.91–12.05%)) challenged cluster had significantly higher mortality 
(p<0.05), when compared to the controls (7.70% - 95%CI 6.65–8.9%)). As the quantity and diversity of wild-
type detections increased, the growing pig mortality also increased. Fifty-six percent of groups were detected 
with wild-type PRRSV type-1 in 3 clusters: early (n=6), mid (n=8) and late detection (n=17). Twenty-four groups 
with no type 1 virus detection were defined as controls. The early, mid, and late challenge clusters had a 
mortality rate of 9.92% (95%CI 7.31–13.46%), 12.84% (95%CI 9.24–17.82%),  and 9.43%(95%CI 7.22–12.33%),  
respectively, and the control group had a 10.17% (95%CI 7.84–13.19%) mortality. Mortality was significantly 
higher, compared to the control group, only for the mid challenge group (p=0.0185). 
In the MW, PRRSv type-2 was detected in 96% of groups in 2 clusters: early (n=14) and mid (n=11) detection 
pattern, and the control group (n=1). Mortality on the early (5.12% - 95%CI 4.61–5.68%)) group was higher 
compared to the mid (4.45% - 95%CI 4.0-1–4.93%)) group (p<0.05).  
 
Conclusions. Overall, 92% of groups had wild-type PRRSV type-2 detection: 89% on Southeast and 96% on the 
Midwest. The early and mid challenged clusters had increased mortality compared to controls. Thirty-eight 
percent of groups had wild-type PRRSV type 1 detection (56% SE, 0% MW). The mid challenged cluster had 
increased mortality compared to control. In the SE, mortality increased as the frequency and diversity of wild-
type detections increased. 
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Introduction. The objectives of this study were to evaluate the nursery performance and economic benefit of 
growing pig groups vaccinated with a full dose of PRRS MLV vaccine, as compared to matched groups 
vaccinated with half dose of the same vaccine. 
 
Methods. A field study was conducted from fall of 2017 to summer of 2018 to compare the production impact 
and economic benefit of using a full dose of PRRS MLV vaccine, compared to a partial dose protocol using the 
same product. Thirty-five nursery pig groups were conveniently selected, from three PRRSV-stable sow farms 
in the US, allocated into two treatment groups and placed in high pig dense areas. Full dose groups received 
an instramuscular injection with 2 ml of a PRRS MLV vaccine around three days of age, while the partial dose 
group received an instramuscular injection with 1 ml of the same vaccine around three days of age. 
Production records were collected from all nursery groups for performance analysis. Poisson regression model 
was used to measure the effect of the vaccination program on mortality, using number of deaths as the 
response variable and number of pigs weaned as the off-set variable. Linear regression models were built to 
measure the effect of the vaccination program on average daily gain (ADG) and on feed conversion (FC).  An 
economic analysis was done using mortality, FC, and ADG to assess the economic benefit of using a full over a 
partial MLV dose. The benefit of the intervention was calculated as the difference in revenue and variable 
costs for each group. The cost of the intervention was calculated by the vaccine dose price and vaccination 
labor. A benefit-cost ratio was reported as a measure of economic benefit of the full-dose vaccination relative 
to the partial-dose program. Variables with a p-value higher than 0.500 were excluded from the economic 
analysis. The vaccine price was $0.99 per dose, vaccination labor was $0.10 per pig, feed costs were $0.20 per 
pound and a 40 pounds pig price was $53,00 with a sliding value of $0.40 per pound for every pound above 
40. 
 
Results and Discussion. Lots from the full dose group had a significantly higher nursery ADG (mean 1.039 
pounds) when compared to the partial dose group (0.958 pounds/day) (p=0.0048). The full dose group had a 
numerically decrease on nursery mortality (mean 3.2%) when compared to the partial dose group (3.3%) 
(p=0.7777). The full dose group also had a numerically, but not significant, decrease on nursery FC (1.501), 
when compared to the partial dose group (1.539) (p=0.4847). The benefit-cost ratio of using a full over a 
partial PRRS MLV dose was 1.52, indicating an economic benefit of the full dose vaccination program.  
 
Conclusions. Under the conditions of this study, it was economically beneficial to vaccinate PRRS-stable groups 
around 3 days old with a full dose of PRRS MLV vaccine, when compared to matched groups that received only 
a partial dose of the same vaccine. Full dose vaccination program was associated with increased nursery ADG. 
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Introduction: Porcine reproductive and respiratory syndrome (PRRS) is an endemic disease in the North 
American swine industry. The virus causing this disease, PRRSv, continues to disseminate within and between 
herds. Mechanisms of transmission continue to be investigated; however, the nature of the contaminated 
materials (e.g. fomites) play a role as the virus can survive ex-vivo increasing the probability of indirect 
transmission. To date, data on survivability outside the host of different strains on different materials is 
scarce. Hence, we assessed the ex-vivo survivability of different PRRSv isolates on different materials and 
temperatures.  
 
Materials and Methods: Three North American isolates kindly provided by the University of Minnesota 
Veterinary Diagnostic Laboratory were evaluated. These viruses were classified by RFLP patterns as 1-7-4, 1-
26-2 and 1-8-4. Additionally, a European isolate and a modified-live vaccine strain were also used. Pieces of 
plastic, stainless steel, wood, fabric, aluminum and rubber were placed into individual wells of Costar® 24-well 
plates. Two sets of triplicate samples of each material were spiked with 50µl each of cell culture grown stock 
virus isolates followed by storage at 4°C and room temperature (~25°C), separately. The virus was eluted from 
fomites at various time intervals (i.e. 0, 1, 2, 3, 8, 15, 22, 28, and 36 days post-contamination) using 3% beef 
extract-0.05M glycine buffer (pH 7.4). Serial 10-fold dilutions of the eluates were titrated on monolayers of 
Marc-145 cells contained in 96-well microtiter plates using 3 wells/dilution. After 5 days of incubation, virus 
titers were calculated by the Karber method and expressed as Log10 TCID50/sample.  
Results and discussion: The results demonstrate that PRRSv remains infectious for extended periods at both 
temperatures for up to 36 days highlighting the risk of potential infections should pigs become exposed to on 
surfaces. There are numerical differences in virus survivability between porous and solid materials. Wood and 
fabric showed similar low titers since day 0 as compared to the other fomites. Nonetheless, it was possible to 
recover virus for up to day 36. The survival of the other strains is in process and the results should be available 
at the time of the conference. 
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Introduction 
The influenza A virus (IAV) is widely distributed in the global pig population, generating significant economic 
losses and representing a potential zoonotic risk for people. New lineages of influenza A viruses H1N1, H1N2 
and H3N2 have been previously reported in Chilean pigs, however, there is still limited scientific information 
published. The objective of this study is to evaluate the origin, evolution, diversity, and distribution of 
subtypes of IAV in intensive commercial farms of pigs in Chile. 
 
Materials and Methods 
Four thousand one hundred eighty-one samples including nasal swabs, oral fluids and lungs samples were 
collected from 33 intensive production farms between the years 2013-2018. These are located from the 
Valparaiso region to the Araucania region. Samples were tested by real time RT-PCR and viral isolation in 
MDCK cell, and full genome sequencing was attempted in positive samples and isolates. Phylogenetic 
relationships of the eight genes of IAV were inferred using the maximum likelihood (ML) method.  
 
Results and Discussion  
We obtained 146 complete genomes and 242 viral isolates of IAV. The lineages identified correspond to the 
H1N1, H1N2 and H3N2 subtypes all of them were originated from humans. The hemagglutinin (HA) and 
neuraminidase (NA) genes of the H1N2 and H3N2 subtypes are related to viruses that circulated in the 90s, 
while the rest of their genes and subtype H1N1 related to viruses of the pandemic H1N1 subtype of 2009. 
Fifteen HA independent introductions were identified at different years including at 1980 (1), 1990 (3), 2009 
(5), 2010 (1), 2011 (2), 2015 (2) and 2016 (3) and similar pattern was observed for NA. Internal genes evidence 
several introductions too, but all after 2009, confirming reassortment between pre-pandemic and pandemic 
viruses in swine populations. On the other hand, one clade is shared by several farms, and also there are 
several clades on one farm. 
 
Conclusion 
The analyzes suggest that circulating IAVs in Chilean pigs correspond to reordered viruses between pre- and 
post-pandemic lineages, where there has been a continuous introduction of human-origin viruses and strains 
transmission between farms. The data may be used to improve swine health practices and increase knowledge 
of the zoonotic potential of circulating IAV viruses. 
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Porcine reproductive and respiratory syndrome (PRRS) continues to be one of the most significant diseases in 
the U.S swine industry despite advances made in its control. PRRS economic impact is particularly important in 
growing pigs as more than 50% of losses occur in this phase of production1.  Understanding PRRS virus 
(PRRSV) infection dynamics in growing pigs is critical to devise more effective strategies to reduce the 
economic impact and minimize the role of growing pigs as PRRSV reservoirs.  The objective of this study was to 
characterize wild-type PRRSV infections during the growing phase in pigs housed in wean to finish sites. 
We enrolled 63 wean-to finish (WtoF) sites across 10 production systems that received pigs from negative or 
stable sow farms (based on the AASV PRRSV breeding herd classification) 2. Enrolled sites were located in the 
Midwestern US in pig dense areas with a median of 14 pig herds within 5 miles. The median size for WtoF sites 
was 4,320 spaces with 2,400 spaces per barn (2 barns per site). Most WtoF sites (44 of 63) were double-
stocked. Depending on the enrollment period, 97% of WtoF sites placed pigs in winter, fall and spring, and 
91% of these sites (57 out of 63) used PRRSV modified live virus vaccine (PRRS-MLV) as part of their PRRSV 
control program.  Active PRRSV surveillance was conducted using fixed spatial sampling of oral fluids (8 ropes 
per site) at 3, 8, 12, 16, 20 and 25 weeks post-placement. All oral fluid samples were shipped to the University 
of Minnesota for PRRSV RT-PCR. ORF5 sequencing was performed at each sampling point by selecting the 
sample with the lowest RT-PCR cycle threshold (Ct) value. PRRSV-ORF5 sequences were aligned and classified 
as wild-type PRRSV using a cut-off of >2.0% difference to reference vaccine viruses.  
Three sites (5%) tested PRRSV RT-PCR negative throughout their growing period (these sites were not 
vaccinated). The median values for the proportion of RT-PCR positive results at each sampling point were 0%, 
87%, 75%, 12%, 0%, and 0% at 3, 8, 12, 16, 20 and 25 weeks post-placement, respectively. Sequence analysis 
revealed wild-type PRRSV in 28 (44%)   of the 63 WtoF sites. The highest proportions of sequences classified as 
PRRS-MLV occurred at 8 and 12 weeks post-placement, while wild-type PRRSV sequences were detected most 
commonly at 12 and 16 weeks postplacement. The proportions of wild-type PRRSV sequences (N=45) by 
sampling point were 7%, 18 %, 22%, 31%, 13% and 9% at 3, 8, 12, 16, 20 and 25 weeks post-placement, 
respectively. The differences in the frequency of detection of wild-type PRRSV were significant between 
sampling points (p= 0.049).   
Results from this study indicate that circulation of WT-PRRSV in vaccinated herds is common, with detection in 
44% of the sites. Furthermore, this may be an underestimation since co-circulation of vaccine virus may have 
prevented the sequencing of WT-PRRSV in some sites. Infections of WT-PRRSV were more prevalent during 
the mid-finishing stage.  This information is relevant when considering control, surveillance, diagnostic 
investigations and biosecurity practices in the field. The impact of WT-PRRSV circulation and associated factors 
is currently under investigation as part of a larger study.  
 
1.Holtkamp DJ, Kliebenstein JB, Neumann EJ, Zimmerman JJ, Rotto HF, Yoder TK, et al. Assessment of the 
economic impact of porcine reproductive and respiratory syndrome virus on United States pork producers. 
Journal of Swine Health and Production. 2013;21(2):72-84 
2. Holtkamp DJ, Polson DD, Torremorell M, et al. Terminology for classifying swine herds by porcine 
reproductive and respiratory syndrome virus status. J Swine Health Prod. 2011;19(1):44–56. 
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Senecavirus A (SVA) is an emerging viral agent that belongs to the Picornaviridae family and has been 
associated with vesicular disease and neonatal mortality in swine herds in different countries. In the United 
States, SVA has been previously reported but currently there are no estimates of the seroprevalence of this 
virus. Therefore, the objectives of this study were to estimate the proportion of sow and growing pig farms 
with anti-SVA serum antibodies and determine risk factors for seropositivity. At the time of writing, a cross-
sectional observational study was being conducted at the national level. Data on SVA farm prevalence is 
scarce; therefore, it was decided to conduct the study to be 95% confident to estimate a 50% farm prevalence 
with a 10% allowable error. Based on this, 100 sow and 100 growing pig herds were being selected for testing. 
Within each herd, the number of samples collected per farm is 30, which allows us to be 95% confident in 
detecting at least one positive sample when the within herd prevalence is at least 10%. In sow farms, samples 
were collected across parities and in finishing sites samples were collected from pigs 20 weeks old or older. 
Samples collected were tested through an indirect immunofluorescence assay (IFA) for anti-SVA antibodies. 
Participating farms were also asked to answer a farm characteristics survey to determine herd-level risk 
factors associated with the presence of anti-SVA antibodies. Our preliminary results show that 17 out of 91 
(18.7%) sow herds and 7 out of 90 (7.8%) growing pig herds had at least one IFA positive sample. The apparent 
within-herd prevalence in positive farms ranged from 3.3% to 100%, with a mean within-herd prevalence of 
37.2%. Two farms had only one IFA positive sample, three farms had two positive samples and nineteen had 
three or more positive samples. The mean number of positive samples was 11.2 for both sow and growing pig 
farms, with a standard deviation of 10.1. Out of the sixteen represented states, seven had at least one farm 
with a positive sample. At the time of writing, samples and surveys were still being collected and supplemental 
results will be presented during the conference. 
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Restriction fragment length polymorphism (RFLP) is a common tool used to report genetic diversity of PRRS 
virus. The purpose of this study was to characterize the genetic diversity of PRRSV based on RFLP patterns 
detected at the Iowa State University Veterinary Diagnostic Laboratory (ISU-VDL).  
We investigated the four most frequent RFLP types viz., 2-5-2, 1-7-4, 1-4-4, and 1-8-4 reported in the ISU-VDL 
database. Sequencing and metadata were obtained for diagnostic submissions from 01/01/2007 to 
31/05/2019. Comparative genetic analysis was performed in MEGA to report change over time and within 
states. Research cases and cases having multiple sequences without animal ID information were removed 
from the study.  
A total of 37,967 ORF-5 sequences were retrieved, representing 217 distinct RFLP patterns. On the state-wise 
cluster analysis for RFLP 1-7-4, there were 4 main clusters: Ohio (OH); North Carolina (NC); Minnesota (MN); 
and Missouri (MO), Iowa (IA), Illinois (IL) & Nebraska (NE). There were also 3 intermediary clusters: Indiana 
(IN); Michigan (MI); and Pennsylvania (PA). For the RFLP 1-8-4 there were 4 distinct clusters: OH & IN; MO; 
Oklahoma (OK); IA, IL, and MN. There were 6 distinct clusters for RFLP 1-4-4: OH; IN; OK; NC; NE; and MN, IA, 
MO, and IL. All of the RFLP 2-5-2 sequences (n=2,139) formed a single cluster with a mean genetic variability of 
0.8%. 
For RFLP 1-7-4, NE and MO were the closest cluster with a mean 3.10% of genetic variability, while OH and MN 
were the most distant clusters with a genetic distance of 4.58%. For RFLP 1-8-4, OH and IN were the clusters 
most genetically similar at 4.68%, and the MO-OK clusters were separated by a mean distance of 13.21%. 
Within RFLP 1-4-4, MO and OH were the closest clusters with a genetic difference of 6.66%, while NC and OK 
were more distinct with the genetic difference of 14.39%. Within RFLP 2-5-2, KS and MN were the closest at 
0.42% genetic difference, and CO and UT were less similar with a genetic distance of 2.59%. 
In this study we described the magnitude of the genetic divergence of PRRSV between swine from different US 
states sharing the same RFLP pattern.  Historically, the RFLP analysis was designed to differentiate the 2-5-2 
pattern (typically vaccine-like) from other PRRSVs. In this study the overall mean genetic variability (0.8%) 
among 2-5-2’s was relatively low compared to other RFLP types. When using RFLP patterns to characterize 
non-2-5-2 strains, a large genetic variability within and between states was observed.  
In summary, data from this study supports that there is significant genetic difference between PRRSv sharing 
the same RFLPs, specially between states. Exceptions are RFLPs type 2-5-2, which are still relatively conserved. 
This has important implications for molecular epidemiology investigations. Veterinarians understand that RFLP 
typing is not very discriminant, but since the method is still widely used in the North American swine industry, 
it is important to understand the magnitude of genetic divergence within RFLPs (up to 14.39% for 1-4-4’s). 
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Introduction:  US market hogs priced daily through producer-packer interaction has fallen to about three 
percent of total market hogs sold under USDA inspection.  Thin markets (few buyers and sellers) are often 
volatile when small changes occur in the number of market participants.  Additionally, asymmetric information 
among participants may be wielded to influence prices away from a competitive equilibrium price.  Published 
negotiated hog price series are frequently the basis of formula pricing schemes within the Swine/Pork Market 
Formula class under which a plurality of hogs (≈ 43.7%) are now priced and sold in the US.  Therefore, non-
equilibrium prices from low volume negotiated markets could influence much larger numbers of sales. 
 Materials:  To estimate if the negotiated hog market prices are reliable measures of equilibrium prices, we 
use USDA Daily Direct Hog-Afternoon price data for the years 2015-2019. We use the daily weighted average 
prices for Negotiated Carcass and Swine/Pork Market Formula series, Barrows and Gilts. The Negotiated 
Carcass series is a market price negotiated by producer/packer interaction not more than 14 days prior to 
scheduled delivery.  Swine/Pork Market Formula is a formula price based on a hog, pork or pork product price, 
excluding futures or options. We use series from the Eastern and Western Cornbelt regional markets (ECB and 
WCB) and the National price series.   
Methods:  Following the work of Tomek (1980; cattle markets) and more recently Franken and Parcell (2012; 
hog markets) and Koontz (2015; cattle markets), we determine the minimum number of pricing transactions 
(lots) required to assure, at a given confidence, the observed prices are within a specified range around the 
equilibrium. We begin with a transformation of Chebyshev’s inequality: 
 
Pr( |X-µ| ≥ kσ ) ≤ 1k2  becomes Pr( -c ≥ Xn - µ ≤ c) ≥ 1 - 2nc2 and solving for n  =  2 1-r c2 
Where: 
Pr         = probability (confidence level) 
σ        = standard deviation of distribution with mean µ 
c        = specified range in $/cwt from equilibrium (measure of pricing accuracy) 
n         = number of lots 
 
The number of lots (n) required increases with the confidence level, a reduction in the specified range about 
the equilibrium price and/or an increase in the variance of observed prices. While the number of head 
marketed is reported by USDA, the number of lots is not disclosed. We use a triangle distribution and Monte 
Carlo simulation to estimate possible numbers of head per lot. 
Results:  We calculate the minimum number of daily lots required for a 90% confidence level that the 
observed mean price is within five ranges around the equilibrium price (±$0.25, ±$0.50, ±$0.75, ±$1.00, 
±$2.00). Only the ECB and National series required increased lots in the past twelve months relative to the 
previous five years.  We estimate the probability sufficient lots were marketed at each range for the preceding 
12 months and five years within the data range. For the WCB, the mean was 44.3% and 27.2% at $0.75. For 
ECB, 0% and 8.6% at $0.75. Nationally, 63.2% and 55.2%, at $0.75.  
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Objective 
Haemophilus parasuis (H. parasuis) is an opportunistic pathogen of the upper respiratory tract of piglets. 
Under certain circumstances, virulent strains can breach the mucosal barrier and enter the bloodstream, 
causing severe Glässer’s disease. Many virulence factors are found to be related to the pathogenicity of H. 
parasuis, but the pathogenic mechanism remains unclear. Our objective was to determine how LuxS/AI-2 -- a 
very important quorum sensing system -- affects the growth characteristics, biofilm formation, antibiotic 
production, virulence, and metabolism of different H. parasuis strains.  
 
Methods 
In order to investigate the effect of luxS/AI-2 quorum sensing system on the virulence of H. parasuis, a 
deletion mutant strain (ΔluxS) and complemented strain (C-luxS) were constructed and characterized. Then, 
the growth characteristics, biofilm formation and virulence of H. parasuis were evaluated. 
 
Results 
The results showed that the luxS gene participated in regulating and controlling stress resistance, biofilm 
formation, and virulence. Compared with the wild-type strain, the ΔluxS strain exhibited decreased production 
of AI-2 molecules; decreased tolerance towards oxidative stress and heat shock; and reduced abilities to 
autoagglutinate, hemagglutinate, and adhere. In vivo experiments showed that the ΔluxS strain had 
approximately 10-fold attenuation in virulence, with significantly decreased tissue burden in mice, compared 
with the wild-type strain. 
Conclusions 
Taken together, the luxS/AI-2 quorum sensing system in H. parasuis not only plays an important role in growth 
and biofilm formation but also affects the pathogenicity of H. parasuis.  
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Without treatment, baby pigs are prone to developing a severe iron deficiency anemia. Improvements in 
production characteristics such as increased litter size and rapid growth rates mean that even with treatment, 
baby pigs outgrow the iron stores provided by a 200mg dose of injectable iron. On well-managed farms, as 
many as 92% of baby pigs may have inadequate hemoglobin levels at weaning. Studies have found that a baby 
pigs hemoglobin status at weaning (Hb Status) can impact post-weaning growth. Knowing this information, the 
objective of the current project was to evaluate the economic impact of iron deficiency anemia using Hb 
status at weaning as a predictor of changes in wean to finish average daily gain (ADG). 
 
Hemoglobin was measured at weaning in 235 baby pigs and classified as follows; >110g/L (optimal), 90-110g/L 
(sub-clinical) and <90g/L (deficient). To calculate wean-finish ADG, each pig was weighed at weaning and again 
131 days post-weaning. An Ordinary Least Squares linear regression was used in RStudio to fit a model to 
predict the outcome of ADG using Hb Status, sex and weaning weight as covariates. Hb Status and sex were 
included as ordinal variables while weaning weight was continuous. The final regression model was: 
 
ADG=1.158259+(0.063996*Optimal.Hb)+(0.003783*SubClinical.Hb)+(0.034634*WeanWeight)-
(0.074726*female) 
 
Using this equation, a model was built to predict the economic return associated with improvement in a herds 
Hb Status. The model considered the expected distribution of Hb Status when giving a single 200mg dose of 
Uniferon® as a baseline and compared that against the expected improvement in Hb status associated with 
administration of a second 200mg dose by day 12 of the baby pigs life. Estimates were included to account for 
the daily cost of production, cost and labor of a second injection of Uniferon® and the market value of 
finishing hogs. In the model, each estimated value can be replaced by farm-specific data to reflect the true 
return for a production system. Calculations were made to using a fixed-time marketing strategy and 
extrapolated to the US and EU pig herds. 
 
A baseline distribution of Hb Status of 21% optimal, 54% sub-clinical and 25% deficient was used as 
representative of a herd administering a single 200 mg dose of injectable iron. This was compared to the 
improved Hb Status of 70% optimal, 27% sub-clinical, and 3% deficient that could be expected if two 200mg 
doses of injectable iron are given within the first 12 days of a baby pigs life. When calculated using a fixed-days 
marketing strategy, the economic return per head marketed was $2.77 USD in the US and €2.08 in the 
European Union. 
 
This model clearly demonstrates a tremendous economic potential remains untapped by failing to maximize 
Hb status at weaning. Depending on farm-specific input parameters and the marketing strategy used, the total 
economic impact of sub-clinical and full-scale iron deficiency anemia is >$340 million in lost opportunity for 
the US swine herd and >€530 million in the European Union. 
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Introduction 
With the transdermal (TD) application of flunixin meglumine (FM) now approved for pain control in cattle, 
Animal Medicinal Drug Use Clarification Act (AMDUCA) algorithms suggest that the product should be 
considered when treating pain in other food animal species. The use of non-steroidal anti-inflammatory 
products may reduce the pain associated with castration and tail-docking during piglet processing. Confirming 
that FM reaches useful serum levels would allow development of dose regimens for pre-wean piglets. Oral 
(PO) or TD application of FM would reduce the number of needle injections. This study evaluated the 
pharmacokinetics and bioavailability of PO, TD, and intramuscular (IM) flunixin meglumine in pre-wean piglets. 
Serum concentrations over time were measured and pharmacokinetic parameters calculated using nonlinear 
mixed-effects compartmental modeling. This study determined the serum levels and bioavailability of TD and 
PO FM and informs veterinarians of the potential utility in piglets.  
 
Materials and Methods 
41 pre-wean piglets, weighing 5 to 10 pounds, with no previous FM treatment, were randomly allocated into 
study groups according to route of administration. The study was divided into two phases: Phase I evaluated 
the pharmacokinetics of PO, TD and IM administration and phase II evaluated the bioavailability of TD FM 
using a crossover study design of intravenous (IV) and TD administration. The dose for IV, PO, and IM was 2.2 
mg/kg while the TD dose was 3.3 mg/kg. Blood collection occurred at 27 consecutive time points from 0-9 
days. All samples were collected via jugular venipuncture, placed in heparinized blood tubes and centrifuged 
at 1500g for 10 minutes. Plasma was pipetted into cryogenic vials, and stored in a -80℃ freezer until analysis. 
Plasma FM concentrations were determined using ultra-high performance liquid chromatography (Q Exactive 
Focus Orbitrap, Thermo Scientific, San Jose, CA, USA) coupled with mass spectrometry (Dionex Ultimate 3000, 
Thermo Scientific, San Jose, CA, USA) and nonlinear mixed-effects compartmental modeling was performed in 
Monolix 2018R2 (Lixoft, France).   
 
Results 
Mean FM peak plasma concentrations (Cmax) of ~ 5.3 μg/mL (IM), 4.1 μg/mL (PO) and 0.03 μg/mL (TD) were 
measured. The time points of peak FM concentrations (Tmax) were estimated at 15 min, 1 hr, and 24 hrs for 
IM, PO, and TD, respectively. The absolute bioavailability of oral FM was estimated at 99%, while the 
bioavailability of transdermal FM was estimated to be low and less than 5% on average (4.6%). 
 
Conclusions 
The reported Cmax of FM after IM and PO administration is consistent with therapeutic concentration ranges 
that mitigate pain in other species and adult pigs. However, the low estimated concentration of FM after TD 
dosing, concurrent with poor absolute bioavailability, is not expected to mitigate pain in pre-wean piglets. 
Additionally, our findings on TD bioavailability suggest that expanding the surface area of application is 
unlikely to maintain therapeutically relevant systemic levels of FM for pain modulation. 
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Introduction 
Porcine reproductive and respiratory syndrome (PRRS) has been a challenge for the global swine industry for more than 
30 years (1). Although several protocols have been developed to eliminate PRRS virus (PRRSv) , the most widely used 
method is herd closure with closures of more than 6 months. The objective of this study is to present the results of a 
modified novel herd closure PRRSv elimination program in 4 farms using an early exposure gilt protocol followed by a 
short herd closure period. 
 
Methods  
A PRRSv elimination program was implement in 4 breeding herds located in Yucatán, México with one farm of 1,750 
sows (farm A) and three farms of 6,000 sows each (farms B1, B2 and B3). These herds became infected with PRRSv of a 
1-3-4 RFLP pattern in June 2017 upon the introduction of PRRSv positive gilts. As part of this program two site 3 
locations of a multiplier herd were used to expose gilts to resident virus (LVI). A  2,000 head–farm was adapted to 
receive 45-day-old gilts which were exposed to LVI and transferred into a 8,000 head farm at 80 days of age where they 
recovered from infection (“cooling down” period) and kept there until they were 150 days of age. After that, which was 
105 days since PRRSv exposure, gilts were transferred to the breeding herds. In addition, breeding herds were also 
exposed to LVI approximately 6 weeks after the infection (“day 0”) was confirmed in the herds. The first batch of 
complete immune gilts were available 24 weeks after the infection. Immune non-shedding gilts were introduced for at 
least 40 weeks followed by a 20-week herd closure period.   
An action and sampling plan were developed and is summarized in Table 1. Time-to-PRRSv stability (TTS) and time-to-
baseline production (TTBP) were recorded (2).  
Table 1, (explained step by step sampling plan and results) 
       EVENT 
* Herd inoculation 
*Positive Unstable 
*Positive Stable 
*Herd closure + sentinel 
*Provisional Negative 
*Negative 
 
Results 
Whole herd exposure was first performed in farm A and in farms B1, B2 and B3 six weeks later once data from farm A 
suggested that exposure did not exacerbate clinical signs. TTBP was 17 weeks for farm A and 26 weeks for farms B1, B2 
and B3.  TTS was 36 weeks in farm A and 44 weeks for farms B1 to B3. Loss in number of pigs weaned per week was 
similar between A and B1-B3 (2,846 vs 2,832 / 1,000 sows, respectively). The PRRSv elimination program was considered 
complete 25 weeks after herd closure in each farm. Introduction of PRRSv negative gilts based on weekly testing has 
resulted in 100% negativity until first farrowing. Piglets have also tested negative. . Furthermore, testing conducted in 
weaned pigs for the last 15 weeks has been negative indicating that the program should conclude successfully in the 
coming weeks. 
 
Conclusions 
The execution of this alternate program with shorter closure times represents an alternative to traditional herd closure 
programs which resulted in lower production losses due to the closure period.  Gilt exposure acclimatization protocols 
with extended recovery times and intensive sampling protocols in piglets prior to weaning, in particular during the low 
prevalence phase, were key to the success of this program.  
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Introduction: This study consisted of developing a framework that captured and merged multiple data streams 
including breeding-to-wean (BTW) health status, BTW productivity parameters, environmental factors, and 
wean-to-finish (W2F) closeout data. The main objective was to report the effect of major whole-herd drivers 
of W2F mortality during the study period. 
 
Methods: The experimental units for this retrospective study were the W2F groups originated from single 
sources, and marketed from April 2017 to January 2019 in a large production system in the midwestern USA. 
W2F mortality data was linked to productivity information from the source farms. INDEX formula from 
Microsoft Excel was applied to match the weaning date and source to the W2F groups, generating the final 
dataset that was analyzed in the SAS software. The first step of the statistical analysis consisted of univariate 
analysis for each variable on W2F mortality. Multivariate analysis was executed using a generalized linear 
mixed model (PROC GLIMMIX), considering variables that had P<0.200 at the previous step, and avoiding 
multicollinearity. Also, a determination coefficient (R2) was calculated between the predicted and actual 
mortality. 
 
Results: We obtained data from 716 closeout groups originated from one of the 41 sow farms (i.e. all single 
sources). The average W2F mortality of this study population was 9.55%, with a 95% confidence interval 
between 4.12% - 21.28%. At the univariate analysis the variables that had significant p-value were: average 
weaning age (p=0.0415 R2=0.014); nonproductive days (p<0.0001 R2=0.104); pigs/weaned/sow (p<0.0001 
R2=0.104); filtration status (p=0.0091 R2=0.012); days post mass vaccination (p<0.0001 R2=0.042); lactation 
period (p=0.0193 R2=0.012); pre-weaning mortality (p<0.0001 R2=0.080); average removal parity (p<0.0001 
R2=0.030); live born (p<0.0001 R2=0.130); total born (p<0.0001 R2=0.073); birth loss (p<0.0001 R2=0.086); 
repeats (p<0.0001 R2=0.127); farrowing rate  (p<0.0001 R2=0.060); pigs weaned/mated female/year 
(p<0.0001 R2=0.107); PRRS status (p<0.0001 R2=0.057); RFLP ( p<0.0001 R2=0.083). The multivariate final 
model explained 76.54% of the variability in W2F mortality (Figure 1). The model included the variables 
mentioned above, except live born variable because of its high correlation with total born (72%), what could 
lead to an overfit in the model. 
 
Discussion and Conclusions: The initial step of the analysis consisted of assessing the association of each factor 
with W2F mortality. This allowed identifying the variables to include in the final (multivariate) model.   The 
univariate analysis allows understanding the magnitude of the association of each variable with W2F 
mortality. For example, live-born had a greater r-squared compared to pre-weaning mortality, meaning a 
stronger association of the first trait with subsequent W2F mortality.   The final model can be used by 
production systems to forecast subsequent W2F mortality, as well as to measure the association of specific 
variables on W2F mortality, after adjusting to other co-variates.   In summary, this study demonstrated the 
ability and the value of aggregating information regarding BTW health and production to forecast subsequent 
wean-to-finish mortality.  Under the conditions of this study, the variables that had the strongest associations 
with W2F mortality were: Pigs weaned per sow, live born, repeats, non-productive days. 
 
 
  



Poster Number: ORAL, No Poster 
Topic Area: Viral Disease 
Title: Evaluation of an important mutation site amino acid residues of neutralizing antibodies and the identity 
among different Brazilian PCV2 genotypes samples 
Author(s): Andrea Panzardi, Ourofino Animal Health; Lívia Faim, Ourofino Animal Health; Flávio Hirose, 
Ourofino Animal Health; Gisele Mouro Ravagnani, Ourofino Animal Health; Heni F. Costa, Ourofino Animal 
Health; P.M.C. Motta, Technical & PDI Department (Ourofino Animal Health); J.P. Araujo Jr., Instituto de 
Biotecnologia, Universidade Estadual Paulista; C.P. Rodrigues, Instituto de Biotecnologia, Universidade 
Estadual Paulista;  
 
Introduction 
Porcine circovirus type 2 (PCV2) is a single strain DNA (ssDNA) with higher substitution/evolution rate, which 
could explain the existence of six different genotypes. The aim of the study was to evaluate two different 
important regions of neutralizing epitope, 51-85 and 170-210 amino acid (aa) on their percentual identity 
among PCV2a, PCV2b and PCV2d. 
 
Materials e Methods 
51 blood samples from piglets with clinical signs of PCV2 in different farms were isolated and sequenced. 27 
samples from 2015-2017 and 24 from 2018. ORF2 region from PCV2 genome sequences were translated into 
aa using Expasy program. ORF2 sequence from PCV2a, PCV2b and  PCV2d were obtained from GeneBank, and 
PCV2b from recombinant commercial vaccine (Safesui Circovirus (Ourofino Animal Health, Brazil). Those 
sequences were aligned by ClustalW software. Molecular modeling of sequence representative each genotype 
of PCV2 ORF2 were performed using Swiss Model software and the capsid protein monomer model of the 
subtypes of PCV2 were built using as template the structure (PDB ID: 3R0R:A). Both neutralizing epitopes 
analysed were evaluated in sequential alignment by Jalview software and in different genotype capsid protein 
structures (PCV2a; PCV2b; recombinant vaccine PCV2b; PCV2d) by Pymol Software. 
 
Results 
Both epitopes regions from PCV2b and PCV2d isolates are closer to the recombinant commercial vaccine 
(PCV2b) than to PCV2a. Epitope 51-85aa is less conserved than 170-210aa among genotypes, showing 
respectively, a PCV2b identity percentual in relation to recombinant PCV2b vaccine were 94-100% and 98-
100%, and  in relation to PCV2a were 80%-83% and 93-95%. The PCV2d identity percentual in relation to 
recombinant PCV2b vaccine were 83-85% and 95-100%, and  in relation to PCV2a were 77%-83% and 93-
95%.Three distinct aa substitutions were detected in PCV2a isolate at residues 59, 191 and 206 in the 
structural analysis of epitopes of ORF2.  Alanine to arginine or lysine (A59R in PCV2b and A59K in PCV2d) 
substitution results in a drastic change of the aa characteristic, aa substitutions alanine or arginine to glycine 
(A191G or R191G in PCV2b and PCV2d), however, alanine substitution to glycine does not provide an abrupt 
change in the physical chemical characteristics of the residue as from arginine to glycine. In the position 206 
the substitution of lysine from PCV2a to isoleucine in PCV2b and PCV2d (K206I) leads to a huge shift in 
chemical and physical residue properties once lysine is polar, positively charged and hydrophilic and isoleucine 
is apolar and hydrophobic. 
 
Conclusion 
Residue 59 is a critical aa in recognition of epitopes by antibodies. Punctual mutation in this residue affects 
chemical and structural properties and may consequently hamper recognition of epitopes by antibodies which 
may lead to vaccine failure against different PCV2 genotypes. 
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Introduction: 
Heat No Service is an increasing decision being made by swine managers in commercial piglet producing 
herds. It is a voluntary decision by identification of pubertal estrus gilts without breeding and is influenced by 
(i) Physiological status of the gilt (age, body weight and backfat thickness at first service) (ii) Rate of sow 
replacement/culling in the herd and (iii) Production schedules. Performance of gilts has been shown to be 
influenced by initial decisions made on them at their introduction in the breeding herds.  
 
Methods: 
Lifetime Reproductive performance comprising of parity total born piglets and lifetime total born piglets of 
gilts initially bred on first observed estrus (0HNS) was compared with that of gilts bred on second observed 
estrus (1HNS).Stored data from Porcitec database was extracted in Dec 2018 of F1 Landrace x Yorkshire gilts 
first bred between 2014-2018. All gilts that had missing values and those still active in the herds were 
excluded from the study. Additionally only Parity1 to Parity6 of the gilts were observed in this study hence the 
final dataset consisted of 2,072 of the gilts that were bred on first observed estrus (0HNS) and 2,453 gilts bred 
on second observed estrus (1HNS) totaling to 4,525 gilts. Data was statistically analyzed using the GLM 
procedure of IBM SPSS version 25. 
 
Results: 
The results showed a significance difference (p<0.001) in lifetime total born performance of gilts bred at 0HNS 
(mean 93.9) and 1HNS (mean 95.7).There was also a significant difference (p<0.001) of total born piglets in 
parity 1, 5 and 6 in the 2 groups. There was an observed increased parity total born and lifetime total born 
when first time insemination of gilts was delayed to second estrus.  
 
Conclusion: 
Swine production has become highly competitive and producers continuously seek for increased production 
with emphasis on cost reduction. Maintaining gilts until second observed estrus requires feed and 
accommodation for approximately 21 additional days before breeding. Additionally producers face a challenge 
of maintaining the production schedules which is dependent on the breed targets. The findings in this study 
favors the 1HNS breeding with an overall increased lifetime total born. Producers in piglet producing herds 
could re examine their decisions for increased productivity by promoting many gilts into 1HNS but still 
maintaining the balance between breed targets and production schedules to remain competitive and 
profitable in the current global swine industry. 
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Porcine respiratory and reproductive syndrome virus (PRRSV) infection causes an economically important 
disease (PRRS) affecting commercial pork production worldwide. The genetic diversity of PRRSV strains has 
increased steadily over the years. Molecular characterization of PRRSV constitutes a substantial portion of the 
surveillance efforts in the U.S., where a large number of partial sequences became available due to the 
growing accessibility to affordable molecular tests. In routine diagnosis, only part of the PRRSV genome 
(mainly open-reading frame 5; ORF5) has been used for sequencing, comparison with previously reported 
sequences and make decisions on vaccine effectiveness and emergence or re-emergence of PRRSV. The ORF5 
gene only represents approximately 4% of the whole PRRSV genome and hence may not be a good approach 
for making important decisions based on this sequence alone. Next generation sequencing (NGS) technique 
for obtaining whole genome sequences (WGS) of organisms allows for an unbiased identification of variants 
and detection of mixed infection, which may not be possible with ORF5 sequencing. Recently, the University of 
Minnesota Veterinary Diagnostic Laboratory (UMVDL) completed WGS of 30 PRRS viruses. Some strains were 
100% identical in ORF5 but very divergent in ORF1a gene (NSP2) with insertion/deletion. Recently, a novel 
recombinant virus was sequenced from an outbreak case showing 100% identity with vaccine A based on 
ORF5 Sanger sequencing. The complete genome sequencing confirmed that this is a recombinant virus which 
has approx. 40% genome from vaccine A and 60% from vaccine B. In a collaborative project on PRRSV 
epidemiology study, 18 PRRSV positive serum samples were processed for WGS using Illumina MiSeq 300 
paired-end cycle.  In this study, one herd was sampled at the beginning (2 weeks) and 23 weeks after a PRRSV 
outbreak. Seventeen PRRSV positive serums of two complete litters were sequenced for the first sampling 
point (2 weeks after outbreak) and only one complete sequence could be recovered from a PRRSV positive 
piglet in the sampling 23 weeks after the outbreak. Sequences obtained were also divided into three groups 
and sequences from one time point were clustered in one group. Preliminary analysis indicates more variation 
among sequences in ORF1a as compared to ORF5. These sequences clustered together showing differences 
between groups. However, variations within group sequences were also observed. The advantages and 
challenges of WGS analysis will be discussed in details at the conference.  
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Introduction: The low litter birth weight (LBW) phenotype in sows represents a concern for the swine industry. 
The ability to predict this trait could be strategically directed toward selection for higher production efficiency. 
The aim of this study is to understand biological processes associated with the LBW phenotype in order to 
improve overall breeding efficiency, lifetime productivity and number and quality of pigs weaned per sow. 
 
Materials and Methods: Analyses were conducted on reproductive data from a purebred Large White (LW) 
maternal line (Hendrix Genetics), to identify sows (>2 parities) with high or low LBW phenotypes (top 12% and 
bottom 12% of the population). A total of 40 sows were selected (n=20 High LBW and n=20 Low LBW) and 
bred with semen from purebred LW boars of proven fertility (Hendrix Genetics) on their second estrus 
following altrenogest withdrawal (Matrixtm, Merck AH, Kenilworth, NJ). Sows were euthanized on day 28-30 
of gestation (mean ± sd; day 29: 15 ± 0.6) and samples of placenta, endometrium, and embryos collected. 
Total number of embryos (TNE), embryonic weight (EW), embryonic viability, and crown-rump (CRL) 
measurements were recorded, along with the ovulation rate (OR) and allantochorionic fluid volume (AFV). The 
difference between OR and TNE was considered an indicator of early embryonic mortality, while the number 
of non-viable embryos was an indicator of late embryonic mortality. All viable embryos (n=624) were sex-
typed by polymerase chain reaction (Blanes et al., 2016). Analyses of embryonic development were performed 
with RCore Team (2017), “nmle” package, while OR and TNE were analyzed using “lm” (Pinheiro et al., 2018).  
 
Results: No significant difference was detected (P > 0.05) in OR, TNE and number of viable embryos on day 30 
of gestation between groups (OR: 26.05 ± 4.8 vs. 24.74 ± 4.2, TNE: 19.94 ± 0.99 vs. 19.93 ± 1.08, viable: 17.47 ± 
0.95 vs. 17.18 ± 1.04, for high and low LBW, respectively). There was no significant difference in early and late 
embryonic mortality (early: 0.20 ± 0.03 vs. 0.19 ± 0.04, late: 0.12 ± 0.02 vs. 0.13 ± 0.03, respectively). Although 
CRL did not differ (P > 0.05) between groups (21.34 ± 0.34 mm vs. 21.38 ± 0.34 mm), EW and AFV were 
significantly higher (P < 0.05) in high LBW sows compared to low LBW sows (EW: 0.83 ± 0.03 g vs. 0.72 ± 0.03 
g, volume: 144.04 ± 2.77 ml vs. 129.10 ± 2.45 ml, respectively). There was no significant effect of sex on these 
measures of embryonic development.  
 
Conclusion: These results suggest that low LBW phenotype sows exhibit delayed embryonic and placental 
development on day 30 of gestation relative to high LBW phenotype sows.  Gene expression analyzes from 
reproductive tissues and embryos will be performed to identify biological processes and candidate genes 
involved in the High and Low LBW phenotypes. 
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Introduction 
M. hyopneumoniae is considered one of the most prevalent bacterial pathogens associated with respiratory 
infections in pigs. Rapid detection of M. hyopneumoniae is essential for efficient implementation of control 
and containment strategies that curtail disease outbreaks in swine production systems. Our long-term goal is 
to develop a portable diagnostic immunoassay platform that can perform pen-side testing for detection of M. 
hyopneumoniae directly from swine respiratory samples with minimum requirements for sample handling and 
laboratory skills. In order to develop these tests, there is a need for antibodies that detect M. hyopneumoniae 
but do not cross react with other commensal or pathogenic species of swine mycoplasma. Therefore, our 
objective is to first develop monoclonal antibody specific to M. hyopneumoniae that lack cross reactivity to 
other swine mycoplasma species. 
Materials and Methods 
Monoclonal antibodies were generated by standard hybridoma technique. Eight-week old female BALB/c mice 
were immunized subcutaneously with a preparation of membrane proteins of M. hyopneumoniae strain 232. 
The membrane proteins of M. hyopneumoniae were prepared by treating cells with 1% Tween 20 for 30 min 
at 37oC and collecting the soluble fraction. Tween 20 was removed from the preparation before immunization 
using detergent removal resin. Mice were immunized three times, three weeks apart. Splenocytes from 
immunized mice were fused with SP2/O myeloma cells by standard techniques using 50% polyethylene glycol 
4000. Hybridoma cultures were screened for secretion of antibodies to M. hyopneumoniae using direct ELISA 
on wells coated with total cell lysate. Antibody cross reactivity to M. hyorhinis and M. flocculare was 
determined by ELISA and Western blotting methods. A sandwich ELISA was developed to detect M. 
hyopneumoniae antigens by using polyclonal rabbit anti- M. hyopneumoniae as capture antibody and 
monoclonal antibody for detection.  
Results and conclusions  
Initial screening of hybridoma cells revealed 23 clones secreting antibodies to M. hyopneumoniae with 
absorbance in ELISA ranging from 0.5 to 4.00. Of these, four clones were selected for cross reactivity study and 
identified 3 clones that were specific to M. hyopneumoniae, which showed no cross reactivity to M. hyorhinis 
and M. flocculare antigens. Two of the hybridoma clones with absorbance of >1.00 by ELISA, and reactive to 
different proteins of M. hyopneumoniae by Western blot were sub-cloned by limiting dilution and used for 
further characterization. These two monoclonal antibodies were used in a sandwich ELISA to detect different 
field isolates of M. hyopneumoniae. One of the clones detected all ten M. hyopneumoniae isolates tested that 
were obtained from different swine farms. Further studies are in progress to determine if this antibody cross 
reacts with M. hyosynoviae. In addition, development of a nanotechnology based portable, pen-side testing 
platform is planned using these antibodies. These specific antibodies, as well as the testing system with 
improved specificity, may provide the swine industry with a more effective tool for M. hyopneumoniae 
screening and monitoring. 
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Senecavirus A (SVA) has been responsible for great concern on the swine industry worldwide due to the 
similarities between other vesicular diseases, such as foot-and-mouth disease. The clinical identification of 
vesicular lesions in pigs triggers a foreign animal disease investigation, demanding time and resources for 
diagnostics and causing logistical problems for hog farmers and packing plants. Vesicular lesions are commonly 
detected in finishing pigs and sows after arrival at packing plants, while going undetected in the farms or 
buying stations. These events raise concerns about the timeline between exposure and first presence of 
clinical signs and whether stressful events such as transportation could shorten the incubation period and 
result on early appearance of vesicular lesions. The aim of the present study was to investigate the early 
pathogenesis of the SVA infection and assess the impact of transportation stress on the early development of 
vesicular lesions. Eighteen gilts were allocated in three groups and housed in separate rooms: SVA stressed 
(n=8), SVA non-stressed (n=8) and control (n=2). SVA stressed and non-stressed groups were inoculated 
intranasally with 2.7x108 TCID50. Simulation of transportation stress was done on SVA stressed group using an 
experimental model based on National Pork Board's guidelines regarding temperature, space and feed and 
water restriction. To mimic weather conditions in summer, temperature of the room was raised to induce a 
low level of heat stress. Two animals from each of the inoculated groups were euthanized at 6, 12, 24 and 48 
hours post inoculation (PI). Early pathogenesis was evaluated by collecting tissues from four different tonsils 
(soft palate, pharyngeal, paraepiglottic and lingual tonsils) and tested by SVA RT-qPCR. Systemic distribution of 
SVA was assessed by PCR in regional lymph nodes (submandibular, retropharyngeal and tracheobronchial) and 
tissue homogenate (pool of lung, heart, spleen, kidney). Oral, tonsil and fecal swabs and serum were collected 
at 24 and 48 hours PI. All animals had positive qPCR results from all tonsils at all timepoints, with increasing 
SVA RNA copies over time (¯x = 2.24E+01, 2.67E+02, 2.76E+03 and 1.78E+04 at 6, 12, 24 and 48h, 
respectively). Tonsils from the soft palate had the highest viral load at 24h PI (¯x = 9.71E+03) which maintains 
similar at 48h. Surprisingly, the paraepiglottic tonsils had the highest viral load at 48h PI (¯x = 1.41E+05) with a 
three-fold increase compared to 24h. All inoculated pigs had qPCR positive oral and tonsil swabs at 24h. At 
48h, all inoculated animals were positive in serum and tonsil swabs, and 2/2 SVA non-stressed and 5/6 pigs 
from SVA stressed group had positive oral and fecal swabs. The higher viral load in the tonsils of the soft 
palate at 24h indicates a potential site for primary replication of SVA, and the three-fold increase in the 
paraepiglottic tonsils between 24 to 48h also draws attention for this anatomic site. No clinical signs were 
observed during this time, and stress appears not to be determinant on its early development. PCR results are 
being validated in regard of viral replication by in situ hybridization.  
 
  




