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lowa State:

v'lowa: #1 (US) en Puerco, huevo, maiz y soya; top 10 en borregos, bovinos de carne, pavo y leche.
v'Departamento de Diagnostic y Produccion de Medicina Animal de ISU (VDPAM):
S$28 M presupuesto, S20 M investigacion, 53 facultades, 137 staff
= Trabajamos en equipo con USDA, socios industriales, grupos comodities

v'Laboratorio de diagndstico veterinario de ISU (VDL) es el #1 en US en numero de casos e
ingreso

* Lider en investigacion aplicada (ej. El primero en detectar y desarrollar herramientas para
diagnodstico de PEDv)

v'Tiene el mas amplio curriculum de animales de consumo de las 30 US CVMs
* 76 VDPAM cursos, enfatizando la ensenanza en el desarrollo de los sistemas de ganado
* >50% de los estudiantes ISU estan combinados en medicina o alimentos animales

v’ La casa del libro “Enfermedades del cerdo”, Sistema de bioseguridad PADRAP, Centro de
educacion de medicina porcina (SMEC), centro de excelencia en aprendizaje

IOWA STATE
UNIVERSITY




SCIENCE
with
PRACTICE

Veterinary Diagnostic
and Production Animal
Medicine

“Evaluacion de estrategias de prevencion, deteccion o manejo de
enfermedades infecciosas en cerdos en condiciones de campo”




Giovani Trevisan

= DVM and MBA in Brasil

= Seara Alimentos/JBS (Brazil) en aseguramiento
de la salud y servicio técnico por 8 anos.

=" |ngreso a ISU en 2017 para grado PhD en
Ciencias de salud animal poblacional.

= Proyectos:

= Sistema de reporte de enfermedades
porcinas

= Proyectos de campo para tiempo-para-
estabilizar PRRS en hembras

= Efecto de enfermedades de hembras basado
en fluidos orales y/o procesamiento de
fluidos en rendimiento.

= trevisan@iastate.edu




Sistema de reporte de enfermedades porcinas (SDRS):

[OWA STATE M SOUTH DAKOTA
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Resultados de pruebas de cerdos obtenidas de la participacion de VDLs
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Oranizacion de los datos a nivel de casos

l Ggsas

Consejo asesor: ingresado por 10 vets/productores

)

Swine Health Information Center 1 Power BI

!

Reportes mensuales

Reportes mensuales

actualizados en
Microsoft Power Bl

subidos a la pagina
web de SHIC

Trevisan et al

www.fieldepi.org > SDRS

Actualizaciones:
PRRSV Base de datos de
Sindromes basada en

PRRSV__
codigos de diagndstico:
+ = Enfermedad CNS
= Enfermedgd
respiratoria
= Enfermedades
= entéricas
Filtros disponibles:
v Especimen,;
v'Edad grupo;
| v'Presencia tejido;
v Estado;
v Afo;
_ v Temporada; IOWA STATE

UNIVERSITY


http://www.fieldepi.org

Colaboradores SDRS

* lowa State University: Giovani Trevisan*, Leticia Linhares, Bret Crim;
Poonam Dubey, Kent Schwartz, Eric Burrough; Rodger Main, Daniel
Linhares™*.

* University of Minnesota: Mary Thurn, Paulo Lages, Cesar Corzo, Jerry
Torrison.

* Kansas State University: Rob McGaughey, Jamie Henningson, Eric
Herrman, Gregg Hanzlicek, Ram Raghavan, Douglas Marthaler.

e South Dakota State University: Shivali Gupta, Jon Greseth, Travis
Clement, Jane C. Hennings.
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Grupo asesor SDRS

* Revision de resultados y proveen comentarios para dar context a los
datos y su interpretacion:

 Clayton Johnson, Emily Byers, Hans Rotto, Mark Schwartz, Paul
Sundberg, Paul Yeske, Pete Thomas, Rebecca Robbins, Tara Donovan,
Matthew Turner, Deborah Murray.

IOWA STATE
UNIVERSITY



PRRSV dashboard

18K

16K

-
-
-~

12K

10

A~

o]
~

6

Total number of accession ID cases
-~

4

A~

2

~

0

~

PRRSV_Result

Detection of PRRSV by RT-PCR over time

@ 1-Negative @ 2-Positive © 3-Suspect @4-Inconclusive |Source ISU, UMN, SDSU, and KSU

YearSeason

2007 2019

Age_Category
Select all
Adult
Boar Stud
Breeding Herd
Grow-Finish
Nursery
Replacement
Suckling piglets
Unknown

Specimen
Select all
Blood swab/s...
Lung
Multiple
Oral fluid
Other
Processing Fluid
Semen
Serum
Tissue

Tissue

Select all
No
Yes

Age_Category
Select all
Adult
Boar Stud
Breeding Herd
B Grow-Finish
Nursery
Replacement
Suckling piglets
Unknown

Specimen
Select all
Blood swab/s...
Lung
Multiple

B Oral fluid
Other
Semen
Serum
Tissue

Tissue

Select all
No



Virus PRRS

Deteccion por rRT-PCR
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Detection of PRRSV by RT-
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Percentage Positive PRRSV Cases of total PRRSV cases
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Percentage of positive PRRSV Results
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Predicted value for 2018 percentage of positive results for PRRSV

En este momento:

Deteccion de PRRSv es
relativamente menor,
indicando una
“temporada reservada
de PRRS”.
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Percentage of positive PRRSV cases over total cases by phase
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= 2019: “reservado PRRSvV” en todas las categorias de edad

= |Los picos en engorda preceden de los picos en hembras [OWA STATE
UNIVERSITY



Percentage positive PRRSV cases of total PRRSV accession ID by category
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= 2019: “reservado PRRSv” en todas las categorias de edad
= Los picos en engorda preceden de los picos en hembras
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Source ISU PRRSV RFLP type Over time Year and Season ‘
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PRRSV variabilidad genética dentro
deRFLP 2-5-2, 1-7-4, y 1-8-4

IOWA STATE
UNIVERSITY



Between and within genetic distances based on PRRSV RFLP 2-5-2 for 2018/2019
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= Baja diferencia en la desviacion de RFLP type 2-5-2 a lo largo
de US;
= Desviacion en distancia < 1% [OWA STATE

UNIVERSITY



Cluster analysis for RFLP 2-5-2 by state

CO = En RFLP 2-5-2 no hay
: :‘E‘ distintos grupos formados
s IN en los estados
KS
MN
s MO
NC
* NE
s OK
* PA
* SD
Unknown
uT

IOWA STATE
UNIVERSITY




PRRSV RFLP 1-7-4 overall, within, and between US
states genetic pairwise distances for 2018
= Alta variabilidad genética
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Cluster analysis for RFLP 1-7-4 by state

A = 3 grupo distintos formados
* i por RFLP:
’ ::u " NE
* MO = NG,
s NC = Todos los demas
® NE
OH estados;

IOWA STATE
UNIVERSITY




Between and within genetic distances of PRRS 1-8-4 (2018-2019 samples)
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“Mvariabilidad
genética en1-8-4s;
Desviacion en
distancia > 10%;
Menor desviacion en
distancias detectadas
en OH, OK, MO, IN;
Mayor desviacion en
distancia para OH vs.
MO, y para OK vs. MO.
OH vs. IN tuvieron
desviacion en
distancia similares de
estados individuales.
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Cluster analysis for RFLP 1-8-4 by state

= A
L
* IN
MN
MO
* OH
* OK

= 4 grupos distintos donde

fue detectado PRRSV RFLP
1-8-4.:

= MO;

= OK;

= OH + IN;

= L+ MN + IA.
Estados con una menor
desviacion en distancia
dentro de un nivel estatal
formado en grupos
diferentes;

IOWA STATE
UNIVERSITY



Caracterizacion de RFLP tipo 2-5-2 by ISU-VDL de

acuerdo > 99% similitude con la vacuna
GENERAL RFLP Type Source ISU

| | ATP 0.02%
ngelvac /~ Wild type 9.67%

-~ Resp PRRS li 5.35%

% Multiple 2.53%

Ingelvac MLV 82.43%

IOWA STATE

PRRS Sequence Wild type ® Resp PRRS li ® Multiple * Ingelvac MLV - Ingelvac ATP UNIVERSITY



RFLP caracterizado como Ingelvac MLV or Ingelvac ATP
oor ISU-VDL de acuerdo a una similitud de 299% con |a
vVacuna

2-5-4
1-5-21.73% 0.43% B
Multiple 2.57%

1-4-29.47%

252 81.2% [OWA STATE
UNIVERSITY



RFLP caracterizado con Fostera por ISU-VDL de
acuerdo a una similitude de > 99% con la vacuna

1-3-1_
1-4-2 4.36% 1.28% |

1-1-213.22%

= 1-3-278.43%

IOWA STATE
UNIVERSITY



Specimen for PRRSV accession ID cases over time
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40% S s -
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S —l Tr—] 10% 17%
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year Season
Specimen ®Blood swab/swab ®Lung ® Multiple Oral fluid * Other ® Processing Fluid ® Semen * Serum ' Tissue IOWA STATE

Trevisan - SDRS database, Feb 2019 UNIVERSITY



Specimen for PRRSV cases over time

100%
80%
60%
40% 7%
i l l l l I I I I I
0%
2008 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Season

Specimen ®Blood swab/swab ®Lung ®Multiple Oral fluid = Other ® Processing Fluid ®Semen  Serum " Tissue IOWA STATE
UNIVERSITY



Map Of PRRSV detection by RT_PCR YearSeason

2007 2019

. AR {> ' Tissue

Select all
Note: use the filter PRRSV_Result to get the accurate information for the heat map Sletltee B Bl LG No

Color saturation by number of cases : Small to Higher Yos

VPRRS tipo 2 (NA PRRS): detectado a lo largo de US

Age_Category
Select all
Adult
Boar Stud
Breeding Herd
Grow-Finish
Nursery
Replacement
Suckling piglets
Unknown

Specimen
Select all
Blood swab/s...
Lung
Multiple
Oral fluid
Other
Processing Fluid
Semen
Serum

B4
PRRSV_Type
Select all
EU
B nNA
NA and EU

None
Not informed

PRRSV _Res...
Select all
2-Positive
3-Suspect
4-Inconclusive
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Map of PRRSYV detection by RT-PCR YearSeason

2007 2019
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L Fo

Select all
Note: use the filter PRRSV_Result to get the accurate information for the heat map Sl el e No

Color saturation by number of cases : Small to Higher Yes

VPRRS tipo 1 (EU PRRS): mayormente en Carolina del Norte

Age_Category
Select all
Adult
Boar Stud
Breeding Herd
Grow-Finish
Nursery
Replacement
Suckling piglets
Unknown

Specimen
Select all
Blood swab/s...
Lung
Multiple
Oral fluid
Other
Processing Fluid
Semen
Serum

B3
PRRSV_Type

Select all
M e
NA
NA and EU
None
Not informed

PRRSV Res...
Select all
2-Positive
3-Suspect
4-Inconclusive
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Resumen de megatendencias de PRR

* Incremento de pruebas en anos recientes por increment de Ia
poblacidon basado en muestreo/monitoreo
* Fluidos orales
* Fluidos procesados
 Monitoreo mas intense de hembras, estatus caracterizado

e Patron ciclico: bajo en verano, alto en invierno
* “picos” detectable en cerdos de finalizacion en granjas

* RFLPs: interpretacion con precaucion... Hasta un 18% de variabilidad
dentro de las familias de campo.... Mas consistente en 2-5-2.

* PRRS Europeo: mas comun en Carolina del Norte

IOWA STATE
UNIVERSITY



Coronavirus Entéricos:

PEDv, PDCoV, TGEvV

Deteccion po rRT-PCR



" Muchas de las
muestras siendo
PEDV accession ID cases tested by rRT-PCR ove probadas (™~ 3K).... En
su mayoria resultados
negativos.

w
=

# accession ID cases

P
.

1K - -
1 2 3 4 5 6 7 8 9 1 11 1271 2 3 4 5 6 7 8 9 10 11 12'1 2 3

. 2017 : 2018 2019
Source ISU, UMN, SDSU, and KSU

PEDV PCR Result ® 1-Negative @ 2-Positive 3-Suspect @4-Inconclusive

IOWA STATE
UNIVERSITY



= Ambas categorias granjas de hembras
y de engorda-finalizadores
“relativamente bajos”.

.. Percentage of positive PEDV cases over total cases by phase
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Percentage positive PEDV cases of total PEDV cases """
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Percentage of positive PEDV Results
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Predicted value for 2018 percentage of positive results for PEDV

En este momento:

= Deteccion de vPED
dentro de los valores
esperados
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= Muchas de las
muestras probadas (™
3K).... En su mayoria

PDCoV accession ID cases tested by rRT-PC resultaron negativas.
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PDCoV PCR Result ®1-Negative ©2-Positive = 3-Suspect @4-Inconclusive Source ISU, UMN, SDSU, and KSU
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Percentage positive PDCoV cases of total PDCoV cases """ Age_Category

2014 2019 Select all
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Percentage of positive PDCoV Results

Predicted value for 2018 percentage of positive results for PDCoV

Manejado
por granjas <+«—
de hembras
Manejado
por granjas
de engorda
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En este momento:

= Deteccion PDCoV ha
estado en la parte
mas alta de
prediccion, con
algunas senales sobre
valores esperado
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Percentage of positive PDCoV Results

State of |IA predicted value for 2019 percentage of positive results for PDCoV

14-  “mini picos” recientes de PDCoV
13- originados en la mayor parte de sitios
localizados en lowa
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Percentage positive TGEV cases of total TGEV cases """
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Detection of TGEV by RT-PCR over time """
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Proportion of specimens tested for MHP
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Figure 2: Proportion of sample types submitted for MHP for PCR testing over time. Each color represents a
specimen. The three most frequent specimens and proportion are labelled in the figure
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Figure 3: Line chart with results of MHP cases tested by PCR over time per production phase.

12019

IOWA STATE
UNIVERSITY



Enfermedad CNS

Una definicion por diagnosticadore
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E. H. Salmonella Streptococcus 1r
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Figure 4. Pathogen detection on CNS tissue over time. Each green bar indicates a different agent or syndrome, the red bar accounts for
the sum of the green bars. A: spring months of 2019. B: Table for agents detected in CNS tissue during spring months of 2017, 2018
and 2019. Spring months contains results of March, April, and May. ‘Multiple agents’ represent cases with more than one pathogen
detected on CNS tissues.
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Patogenos causales de enfermedades

respiratorias

Una definicion por diagnosticadores
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Page 4 — Detection of pathogens in respiratory tissue over time.
The ten most frequent pathogens detection on respiratory tissue Spring-2019
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The eight most frequent pathogen detected on respiratory tissue with multiple occurrence Spring-2019
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Patogenos causales de enfermedades
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Una definicion por diagnosticadores
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Page 5 — Detection of pathogens in enteric tissue over time.
The ten most frequent pathogens detected on enteric tissue Spring-2019
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Resumen

* Diferencias regionals en aspectos macro-epidemiologicos en deteccion de patogenos
(ej. PRRS europeo en Carolina del Norte; PDCoV en lowa)
e Patron ciclico en deteccion de enfermedades para mayoria de enfermedades
* Todos los patogenos dentro de rangos esperados (excepto: PDCoV en IA)
* TGEv significativamente bajo (grupo de casos positivos de los miles probados)
* Incremento de diagndstico con propdsito de monitoreo (procesamiento de fluidos,
fluidos orales) ha sido detectado para la mayoria de los patégenos
* VPRRS:
* /I deteccidn en engorda-finalizacidon = * deteccidn en granjas de hembras
* Variabilidad importante en familias 2-5-2 RFLP
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