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1989 1993 1995 2001 2003 2013 2015
Characterization of infectious Commercial licensed Commercial licensed
“porcine intestinal adenoma” live attenuated oral inactivated parenteral
lowa State College, Ames, lowa, USA vaccine made vaccine made
v available inthe USA 1 available in the USA
1I::!nen'ti]i‘t::altic.-n of “an irregu!arl'f curu_rafl bacterium” in Genome of PHE/MN1-00 published
Pl'ﬂlllfﬂl"ﬂtl‘u'ﬂl hemqrrhgglc enteritis" (PHE) affected GenBank: GCA_000055945.1
pur:lrrcme intestinal epithelial cel!s by electron University of Minnesota, Minneapolis, USA
microscopy and fluorescent microscopy
University of Edinburgh, Edinburgh, UK v it
Identification of a “Campylobacter-like organism” in intestinal :““‘c"ﬂE“U'_‘c""_bE'GTE’iﬂ named
epithelium of experimentally infected gnotobiotic pigs Lawsonia intracellularis”
University of Edinburgh, Edinburgh, UK
k 4 L4
PHE associated intracellular bacteria Genome of isolate N343 published
propagated in rat small intestinal cells (IEC-18) GenBank: GCA_000331715.1
University of Edinburgh, Edinburgh, UK Moredun Research Institute, Midlothian, UK
FIGURE 1 | Major milestones in L. intracellularis research and control.
Karuppannan AK and Opriessnig T (2018) Lawsonia intracellularis: Revisiting the Disease Ecology and Control of This Fastidious Pathogen in Pigs. Front. Vet. Sci. 5:181
D ASPE Y
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AVANCES Y PERSPECTIVAS

P lleitis - Agente

Enteropatia Proliferativa Porcina / lleitis
* Familia Desulfovibrionacea y phylum Proteobacteria

e Lawsonia intracellularis - intracelular obligado (replicacion junto a la prolif)

e Bacilo Gram Negativo, no esporulado.

Microscopia electrénica Lawsonia intracellularis
Dr Connie J. Gebhart, 2010

* Relacion con células M y placas de peyer
* Afeccidn en yeyuno, ileon, ciego, inicio de colon

* |Incubacion entre 2-4 semanas / cerdos mayor a 4 semanas de edad

Vannucci FA, Gebhart CJ. Recent advances in understanding the pathogenesis of Lawsonia intracellularis infections. Vet Pathol. (2014) 51:465-77 D
* ASPE
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Curso de lleitis en Cerdos Infectados Experimentalmente

Signos clinicos =2

Inoculacion [ PHE

PIA Pico de enfermedad | Recuperacion

| ) | |
0 7 DIAS 14 21 28

Excrecion Fecal ﬁ 12 semanas

Seropositividad d 13 sem.
Inmunidad celular ‘;»13 sem.

Gebhart C, 2005

M. Almeida, Programa BISA 2021
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INFECTED CRYPTAILLI

Karuppannan AK and Opriessnig T (2018) Lawsonia intracellularis: Revisiting the Disease Ecology and Control of This Fastidious Pathogen in Pigs. Front. Vet. Sci. 5:181
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* Distribucion en todos los continentes afectando al menos 90% de la industria.
* El reservorio natural de L. intracellularis es el cerdo (Domeésticos y salvaje)

* Ha sido reportado en caballos, ratas, conejos, hurones, zorros, perros, ovejas, ciervos,
ratites y primates no humanos.

* El organismo sobrevive en materia fecal a 15°C hasta por 2 semanas

* Susceptible a la mayoria de los jabones y desinfectantes

Leite FL, Winfield B, Miller EA, Weber BP, Johnson TJ, Sylvia F, Vasquez E, Vannucci F, Beckler D and Isaacson RE (2021) Oral Vaccination Reduces the Effects of Lawsonia
intracellularis Challenge on the Swine Small and Large Intestine Microbiome. Front. Vet. Sci. 8:692521. h
* ASPE




) INTERNACIONAL | RESEARCH Open Access m Boehrin.ger
g?nmmmms’ . . . . . . @ | I Ingelhelm
Prevalence of Lawsonia intracellularis in pig =/
updates

herds in different European countries

Mirjam Arnold” ®, Annelies Crienen?, Hanny Swam®, Stephan von Berg's. Rika Jolie* and Heiko Nathues'

Table 3 Herd prevalence and within-herd prevalence in total and per age category detected by ELISA.

Country Herd Within-herd prevalence (%)
prevalence
Total Mursery pigs Growing pigs Finishing pigs
(%)

Germany 90.0 2.7 7.0

Denmark 100.0 51.0 18.0

Spain 90.0 20.3 0.0

France 100.0 310 0.0

The Netherlands 100.0 245 0.0

The United Kingdom 70.0 0.0 5.0

Total {%) 91.7 31.6 5.0 25.2 B4.5
Total {n) (55) [566) {30 (150) (386)

Arnold et al. Porcine Health Management (2019) 5:31

WWW.aspe.org.ec
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> ] Equine Vet Sci. 2020 Dec;95:103304. doi: 10.1016/).jevs.2020.103304. Epub 2020 Oct 15.

High Seroprevalence Against Lawsonia intracellularis
Among Adult Horses in Belgium

Clémence Loublier 1, Simona Cerri 1, Annick Gryspeerdt #, Héléne Amory !, Caroline Bauwens 2,

Carla Cesarini *

Affiliations 4 expand
PMID: 33276923 DOI: 10.1016/).jevs.2020.103304

> 1 Zoo Wildl Med. 2021 Jun;52(2):680-688. doi: 10.1638/2018-0185.

PREVALENCE OF LAWSONIA INTRACELLULARIS
INFECTION IN NONHUMAN PRIMATES AND PEST
RODENTS IN A ZOOLOGICAL COLLECTION

Céline Frangois-Brazier 1, Audrey Payebien 2, Christine Manson 2, Brice Lefaux 2, Benoit Quintard >

Affiliations + expand
PMID: 34130411 DOI: 10.1638/2018-0185

Boehringer
Ingelheim
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Transmision ruta oro-fecal

Fomites y movimiento entre corrales/edificios

Rol de la cerda?

Excrecion e infeccion secuencial ocurren durante el desarrollo del cerdo

Infeccion y expresion de enfermedad estan influenciadas por
1. Inmunidad maternal
2. Dosis - Edad
3. Uso de antibidticos
4. Higiene, hacinamiento
5. Flujos, Dietas

Excrecion fecal comienza ~ 7-14 dias después de la infeccion y puede durar 6-10
semanas

Seroconversion ocurre ~ 21-28 después de la infeccion

M. Almeida, lowa State University, Programa BISA 2021

~" ASPE ¥
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¢ Cual es el papel de la cerda en la transmision?

. Investigation of Lawsonia intracellularis shedding
‘ by peri-parturient SOWS AASV, 2021

R. Patton!, BS; C. LeFevre?, DVM; F. Leite?, DVM, MS, PhD; J. Waddell?, DVM, MBA
The Ohio State University, Columbus, Ohio; ?Carthage Veterinary Service, Ltd., Carthage, Illinois;
3Boehringer Ingelheim Animal Health, Duluth, Georgia

Table 1: Results of Lawsonia intracellularis detection by PCR in fecal and environmental samples and serology

Herd 1 Herd 2 Herd 3
Fecal 4/68 (5.9%) 0/70 (0%) 0/68 (0%)
Environmental 9/69 (13%) 5/68 (7.4%) 3/67 (4.5%)
Avg gen. copy/mL 254.65 464.60 406.33
Serology 57/60 (95%) 58/60 (96.7%) 60/60 (100%)

“La cerda sigue siendo una fuente de posible
transmision vertical hacia sus lechones”

.M A

WWW.aspe.org.ec
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Investigating the transmission dynamics of Lawsonia  (jj

intracellularis

Fernando L. Leite', DVM, MS, PhD; Paul Lawrence?, DVM, PhD; Kris Kovach'; Greg Cline', DVM;
Jens Kjaer', DVM, MBA
'Bochringer Ingelheim Animal Health, Duluth, Georgia; 2Newport Labs, Worthington, Minnesota AASV, 2019
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W Seedern=1 M Sentinel ave M Seeder ave M Sentinel ave

Log,, Lawsonia per gram of feces

Log,, Lawsonia per gram of feces
=] — ] w o (W] o~ ~J [¢2]

0 3 8 10 14 17 21 24 28 31 35 38 0 3 8 10 14 17 21 24 28 31
Days post seeder introduction Days post seeder introduction

14 dias puede demorar un cerdo en comenzar a diseminar Lawsonia desde el momento que se infecto.
1 — 2 animal positivo dentro de un corral, puede infectar al 62% o 86% de su grupo en un periodo de 38 dias

Boehringer
Ingelheim
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Dinamica de infeccion de Lawsonia segun sistema productivo

Retrospective study of the serological behavior
of Lawsonia intracellularis in swine intensive
production system from Chile

Joaquin Alvarez-Norambuena; Paula Gidicke; Alvaro Ruiz
Departamento de Patologia y Med. Preventiva, Fac. Cs Veterinarias, Universidad de Concepcion

AASV, 2021

52 perfiles seroldgicos analizados
1947 muestras de suero analizados
2013 - 2018
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B: 6a8semanas D: 12 a 14 semanas

E: 15 a 18 semanas

F: 19 a 22 semanas

A

G: 23 a 25 semanas
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* La caida de anticuerpos pasivo es entre 6-9 semanas de edad.
* Elinicio de la seroconversion es entre las 11-15 semanas de edad.

* La prevalencia fue del 100%
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* Cronica-subclinica / Adenomatosis intestinal porcina

A menudo se ve marcada proliferacion mucosa (engrosamiento)

M. Almeida, lowa State University, Programa BISA 2021 _
'nsps




' |mm ~\ Boehringer
I"ll Ingelheim

B | DE PORCICULTURA

e Signos clinicos

Depende..

Disminucion del apetito
Retraso en el crecimiento
Pérdida en la uniformidad del lote
Baja Ganancia Diaria de peso |
Aumento Conversion de alimento Garcia et al,, Veterinaria (Montev.
Au mentO de morbi | |dad vol.53 no0.207 Montevideo nov. 2017
Cerdos engorde >6 semanas
Diarreas intermitentes (diferentes colores y con variable consistencia).

Constante excrecion de Lawsonia

Winkelman N. AASV 2018 / Campillo et al., Journal of Veterinary Diagnostic Investigation 2021, Vol. 33(4) 621-631 3 ..
" ASPE
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Figure 1: Infected ileum from a non-vaccinated control
pig (view 1).

2% . "
; hrga et al., Veterinaria (Montev.)
S Dee et al., AASV 2017 *"vol.53 no.207 Montevideo nov. 2017

La mucosa intestinal puede engrosarse como islas elevadas de mucosa (originalmente descritas como pélipos). En casos mas
severos o avanzados, las islas se unen, dando como resultado una mucosa que tiene una apariencia engrosada, corrugada o
cerebroidea. En algunos casos, hay necrosis focal, con depdsitos amarillos o grises superpuestos de fibrina y restos celulares.

.M A
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* Muerte subita

* Palidez

* Anorexia

* Heces suelen ser profusas, acuosas,
sanguinolentas y malolientes.
 Mortalidad 12%-50%

* Cerdos gordos / primerizas

lleon de cerdo con caso

agudo. Campillo et al., 2021

Winkelman N. AASV 2018 / Campillo et al.,Journal of Veterinary Diagnostic Investigation Caso Clinico 2020. Cuadro
2021, Vol. 33(4) 621-631 agudo en cerdo 18 semanas
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¢ Que podemos encontrar en granjas?

' y

en la region!
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AVANCI

éQue hacemos?

dTratamiento individual o
colectivo?
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Impacto economico en la porcicultura

 Deteccion lleitis Clinica

* |lleitis Subclinica
* Diagnostico de PCR
* ELISA Positivo
* Lesiones macroscopicas
* Otros

* 96% de las granjas en USA tienen lleitis subclinica
* 35%-42% de las granjas en USA tienen lleitis clinica
* Cerdos mayores a 10 semanas, no siempre muestran signos clinicos, a pesar de estar infectados.

* Siempre que haya diarrea clinica, puede ser la "punta del iceberg", ya que la mayoria de los cerdos en
el corral ya tienen una infeccion subclinica.

e Mortalidad 0 al 5% Subclinico
 @Ganancia Diaria de Peso -39%
e Conversion de alimento +27%

Winkelman N. AASV 2018
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Figure 2: Relationship of lesion length to daily gain with
plot of treatment results
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Estudios demuestran que existe una correlacion directa entre la lesion de Enteropatia Proliferativa Porcina y la ganancia diaria de
peso. No siempre tendra el mismo nivel de impacto, pero la presencia de lesiones siempre afectara el rendimiento

~" ASPE ¥

WWW.aspe.org.ec
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Impacto econdmico en la porcicultura

USD S2,23 a S7,8/cerdo McOrist S. Vet Rec. 1997;140(22):579-81.
USD $1,5 - $3/cerdo Jensen. Anim Biotechnol. 2006;17(2):189-94

USD S 3,5 - S5 /cerdo
USD S 4/cerdo — Subclinico Cada 1000 cerdos D | eman Swine Conference

USD S$5,98 - S17,34/cerdg prOd UCIdOS, puedo losses associated with ileitis,

llegar a perder
USD $10 - $S22/cerdo (Morta USD S 4. 000 0 AASV

aan N. 2018 AASV
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e Impacto sobre el microbioma

* Lainfeccidon por Lawsonia reduce el largo de las vellosidades de manera significativa.

* Lainfeccion por Lawsonia reduce la capacidad de los enterocitos para la captacion de
nutrientes tal como aminoacidos, glucosa y lipidos.

* Lainfeccion por Lawsonia reduce las células caliciformes, responsables de |la produccion
de mucosidad que permite cubrir a los enterocitos, de esta forma se disminuye la

barrera entre las bacterias y otros microorganismos aumentando la susceptibilidad de
los enterocitos.

Leite F. Recent findings of the impact of Lawsonia intracellularis challenge on gut health. AASV 2020

~" ASPE ¥
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Veterinary Microbiology 231 (2019) 76-79

Contents lists available at ScienceDirect

Veterinary Microbiology

journal homepage: www.elsevier.com/locate/vetmic

The effects of Lawsonia intracellularis, Salmonella enterica serovar R

Chweck for

Typhimurium and co-infection on IL-8 and TNFa expression in IPEC-J2 cells [ %5

Fernando L. Leite®, Erika Vasquez®, Connie J. Gebhart®, Richard E. Isaacson™

* Department of Veterinary and Biomedical Sciences, College of Veterinary Medicine, University of Minnesota, 5t Paul, USA
¥ Department of Veterinary Population Medicine, College of Veterinary Medicine, University of Minnesota, St Paul, USA

La inflamacion y la expresidon de algunas citoquinas (IL8 y TNFa) permiten el desarrollo de la infeccidon por Salmonella Typhimurium.
Se ha comprobado que la infeccidén por Lawsonia, permite favorecer la expresion de dichas citoquinas, incrementado la posibilidad de co-
infecciones con Salmonella Typhimurium.

~" ASPE

WWW.aspe.org.ec
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* Antibidticos comunmente empleados son la Tiamulina, Tilosina, la Tetraciclina, la
Lincomicina para controlar las infecciones por L. intracellularis.

* Afos de evidencia acumulada indican que los macrdlidos y las pleuromutilinas son la
profilaxis mas eficaz para los cuadros clinicos.

* El uso en dosis correcta de los antibioticos permitira seguir disponiendo de ellos a
futuro y evitara le generacion de resistencias.

Karuppannan AK and Opriessnig T (2018) Lawsonia intracellularis: Revisiting the Disease Ecology and Control of This Fastidious Pathogen in Pigs.
Front. Vet. Sci. 5:181. doi: 10.3389/fvets.2018.00181
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Evaluation of in vitro bactericidal activity of commercial
disinfectants against Lawsonia intracellularis

-FI-L'II.J]II:][ 1‘-‘?.1[[3[!.1[]':].1[]53':{. D‘I\-'r.."r'i. .."r"q| PI'LDi R.H:Jld.ﬂ]l 5. Flli.llgl:l.'. D‘l'r'r:'r‘i. PI'LD'. '::l:][][]i.l'.' T {;EE]‘I:];IT[. P‘r{S. PI:]D
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Los resultados sugieren que el QAC, las
combinaciones de QAC con aldehidos, y
agentes oxidantes tendrian un buen

w
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Concentration and exposure times

Disinfectants included Synergize, a quaternary ammonium compound (QAC) with glutaraldehyde (SYN); Roccal-D
Plus, a QAC (ROC); Virkon-S, an oxidizing agent (VIR); DC&R, a QAC with form- aldehyde (DCR); Tek-Trol, a phenol (TEK); Nolvasan S, a
biguanide (NOL); and Certi-Dine, an iodine (CER)

~" ASPE
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An alternative to antibiGticse

The ongoing trend to reduce antibiotics in pig
production has led to the intensification of
alternative strategies. lleitis vaccination has taken
flight over the last few years and more interest is to

be expected.

By Dr Petra Maass, global technical manager swine vaccines,
Boshringer Ingetheim Animal Health, Germany

Fulfilling market needs

In recent years, interest In {ieltls vaccinatton Increasad due to
the public pressure on use of antiblotics In food producing
animzls. While vaccines are not an zlternative to zntiblotics
as such they can help to redece the use to what ts rezlly need-
ad to treat sick animals. fleltls vaccination has demonstrated
In many cases to lead to 2 reduction in antshiotic usage, while
pig performance and health remaln the same or even
Improve.

Programmes to reduce the use of antibiotics initiated by the
zuthortties In Denmark, the Netherlands and other European
countries startad a few years ago, which was reflected In 2

% ORI amy

AN

Boehringer
Ingelheim
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Experiencias del impacto de la vacunacidn

Table 1: Parameters evaluated

Granja 1800 cerdas
Elisa Positivo

39,975 cerdos
evaluados en 2 grupos

MA: Edad a venta
(dias)
MW: Peso de venta

Parameters Group A Group B

ADWG 0.699* 0.730°

FCR 919 211 +31 gramos/cerdo
' ' -3,8% FCR

MA 168.8 163.5

MW 108.1 107.9

2k Different letters indicate differences at P < 0.05.

Grupo A: Control sin
vacunar
Grupo B: Vacuna

K
Ochoa et al., Effect of an oral Iivg @ccine against Lawsonia intracellularis on the performance of pigs at a production system in Mexico, AASV,

2020.
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Title: A meta-analysis of ileitis oral vaccination field studies highlights its zootechnical effect and their economic impact

under current market circumstances

Presenting Author: Rutger Jansen, Boehringer Ingelheim Vetmedica GmbH, Ingelheim

Corresponding Author: Rutger Jansen, Boehringer Ingelheim Vetmedica GmbH, Ingelheim

Additional Author(s): Fernando Leite, Boehringer Ingelheim Animal Health, Duluth, USA; Carmen Alonso, Boehringer
Ingelheim Vetmedica GmbH, Ingelheim, Germany; Oliver Gomez-Duranl, Boehringer Ingelheim Vetmedica GmbH,

Ingelheim, Germany Leman Swine Conference 2022

50 estudios reportados

sobre el impacto de la +31 gramos/cerdo GDP
vacunacion en la - 0.079 Conversion Alimento

. (-7,8 kg alimento)

performance productiva - 0.78% mortalidad
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Table 2: Production performance data from study day 0 to 88 (model-adjusted means)

Parameter Vacuna Inyect Vacuna Oral Control P-value
Weaning weight (Ibs.) 13.0 13.0 13.0 0.27
Commingling weight (Ibs.) 77.6® 76.3° 0.04
Final weight (Ibs.) 253.78 25423 <0.0001
ADG comm. to final (Ibs/d) 1.982 2.00: < 0.0001
Mortality (%) 1.6 1.6 0.42
Hospital pen removals (%) 0.7° 1.0°0 3.2 0.001
Full value pigs (%) 97.9 98.4 96.9 0.23
Light cull (%) 1.3 1.0 2.0 0.27
Defect Cull (%) 0.8 0.7 1.0 0.43
Treated pigs (%) 1.8 1.3 2.9 0.10

b Means in rows with different superscripts are significantly different (P < 0.05).

* Significant difference at P< 0.05

Brett O’Brien et al. Production performance evaluation of Porcilis™ lleitis in a commercial finisher using a Lawsonia intracellularis seeder pig challenge model. AASV 2019 h
* ASPE
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Sobre la proteccion de lesiones microscopicas

Table 1: Summary of affected pigs for microscopic lesions.

Vacuna Oral Vacuna Inyectable NVC P-value’
lleum IHC (%) 6.6/ 4333k 63.33° 0.0001
Cecum IHC (%) 0.00 3.33 13.33 0.0637
lleum H&E (%) 20.002 43.33¢ 66.67° 0.0013
Cecum H&E (%) 0.00° 30.00° 10.00%® 0.0023

' Analyzed using Pearson's Chi-square.
*  Means differ < 0.05 Fisher's Exact Test.

S Dee et al., AASV 2017
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72 animales

* 2 grupos

e Tylosina

* Vacuna Lawsonia
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Table 2. The performance parameters in tylosin-treated (AB"VAC™) and vaccinated animals

(AB~VACH).
Item AB*VAC— * AB—VAC+*
BW start 23.1 +1.85 23.2 + 2.38
BW necropsy (kg) 56.5 + 4.05 56.2 + 4.80
ADFI 1.84 +0.13 1.80 + 0.07
ADWG (&) 798 + 721 789 + 88.5
FCR (kg diet/kg gain) 2.31 £0.15 2.28 + 0.09

ABT 1|!'r"!'|.{: = ty losin treated before artificial 5. D-erb-, infection, non-vaccinated: AB™ VAC™ = vaccinated with

Enterisol *Tleitis in the suckling period (day 21); BW = Body Weight; ADFI = Average Daily Feed Intake; ADWG =
Average Daily Weight Gain; FCR = Feed Conversion Ratio; * no statistical differences between parameters.

Visscher et al., 2018. Spread of an Experimental Salmonella Derby Infection in Antibiotic-Treated or Lawsonia intracellularis Vaccinated Piglets
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Table 4. The microbiological detection of Salmonella in tylosin-treated (AB*VAC™) and vaccinated
animals (AB~VACT).

Time AB*VAC™ AB VACH 95"% Confidence
ltem Point/Period ™ CrOUP (n 5.4) (n 5.4) p-Value OR Limit
Faeces start 132 36 (10 ) <00001  3.8364 1.88-7.83

necropsy 36 19 7 0.0032 16303 1.61-13.3
lleocaecal A 16 13 5 00295  3.5043 1.09-11.2
lymphnode
Caecal content start 36 & 3 (.2850 2.2000 0.51-9.58
L animals with SU— %6 25 10 0.0004  5.9091 213-16.3
pos. samples ‘ \ )

AB"VAC™ = treated with tylosin before artificial 5. Derby infection, non-vaccinated; AB~VAC* = vaccinated with

Enterisol®Ileitis in the su-_klmg period (day 21); n 5.+ = number of Salmonela- -positive samples at microbiological
detection; OR = Odds Ratio.

Visscher et al., 2018. Spread of an Experimental Salmonella Derby Infection in Antibiotic-Treated or Lawsonia intracellularis Vaccinated Piglets
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Visscher et al., 2018. Spread of an Experimental Salmonella Derby Infection in Antibiotic-Treated or Lawsonia intracellularis Vaccinated Piglets
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La combinacion del uso de Zinc y la vacunacion Oral tiene un impacto positivo en reducir la
mortalidad por lleitis
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* |leitis sigue siendo una afeccion digestiva que esta presente en la porcicultura 2022.

* Diferentes estudios comprueban el impacto que tiene lleitis sobre la performance
productiva del cerdo.

 Hoy conocemos un poco mas sobre la interaccion que tiene Lawsonia intracellularis
con el microbioma vy la correlacién que puede tener con otros agentes digestivos tal
como Salmonella.

* Laindustria debe seguir trabajando en la optimizacion en el uso de antibioticos y con
ello mejorar sus condiciones de bioseguridad y prevencion.
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