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Salmonella
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= Gram negative bacillus capable of infecting a wide species range
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= One of most important enteric pathogens in weaned pigs and significant zoonotic
pathogen
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= Nomenclature can be confusing 1f you are not a microbiologist
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Salmonella enterica subsp. enterica serovar Typhimurium (Salmonella Typhimurium)
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Costs of Salmonellosis .
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~100-150 million annual cases of human gastroenteritis and 57,000 deaths globally (Kirk et al 2010,
Majowicz et al, 2010
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Food is source ~80% of cases (Majowwz et al, 2010) - beef, poultry, pork
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Foodborne salmonellosis costs US economy $2.7-$3.7 billion (Hoffman et al, 2015; Soliani et al, 2023);
comparable costs in EU (EFSA 2023E)
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EU: 2nd most common cause of foodborne infection since 2005 (Knetter et al, 2015); almost 100,000
cases annually, 10-20% of which are traced to pork consum tion
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Financial costs to industry
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US pork producers ~$100 million / year (Soliani et al, 2023)
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gﬁ_\:é UK: £1.22 (USS 1.55) per pig case (Gavin et al 2018)
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~2.1m cases without interventions = £2.6m annually (US$3.3m)
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Salmonella 1n pigs
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Any age may be affected — most common at 3-6 weeks of age [PJ
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Septicaemia Enteric
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S. Choleraesuis S. Typhimurium & monophasic var.
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Epidemiology of Salmonella infection in pigs [PJ
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What is the prevalence of infection? I > It depends when, where and how you measure it
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= 2008: Overall EU on-farm prevalence of 31.8-33.3% Caecal prevalence of ~32% in 2019 (UK) and 55% in
., .(pooled faeces) o 2022 (Ireland)
2008: R EHHE I SAARGRUT A N31.8-33.3% (IR FEE) 20194 AT 2R 2032% (T , 20224E4) %

55% (FZIR=%)

" 2014:20% prevalence in UK EU prevalences significantly lower overall
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(culture of ICC LN at point of leaving farm)

M. vasa R N=AY —+ SRR . . .
CHUR IR BT PY B R R E245 [ICC LNs] H9555%4) China: ~29% in 2011 and ~23% 1n 2016 (carcass/rectal

swabs and LNs)
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Key epidemiological features
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= Ubiquitous, robust organism that can survive for several weeks 1n a dry
environment and months 1n water; persists in faeces for months;
sensitive to disinfection BUT....
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= Arrival of new animals one of main routes of introduction onto farm 1ol
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- Per%etual cycle of infection on farm
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= High level of as m tomatic carriage 822 weeks post infection) .
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Clinical signs, lesions & diagnosis
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Septicaemia: Macroscopic pathology
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= Splenomegaly
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= Enlarged lymph nodes
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= Pneumonia
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= Foci of hepatic necrosis
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= Enterocolitis
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= Widespread haemorrhage
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= (Gastric erosions and infarcts
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= Meningitis/meningoencephalitis
Hlﬁl H%K/ Hlﬁl ﬂ%ﬂlﬁl A4S Source: Dr Rachel Reams
SKJE: Rachel Reamsti8 1




O‘

4

B E RIS

»

63/58717

Source: Dr Rachel Reams




[P

EHERBERHYS

Salmonella Typhlmurlum
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Clinical signs
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" Generally seen in pigs from weaning up to ~ 5 months old
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= Green/yellow, watery faeces
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: Lethar 1c, off feed
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= Fever
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* Gaunt, dehydrated
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= Emaciation
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= Death
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S. Typhlmurlum (and variant)
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Source: Mark Wessels and Vet Lab Agency, Penrith, UK
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Clinical signs and lesions are not [PJ S
specific for Salmonella
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Diagnosis of Salmonella
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= Necropsy with histopathology and culture
ZH 2R3 B R B A TR B

= Assess different levels of the GI tract and sample viscera (liver, spleen, lung, LNs)
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= Bacterial culture allows antimicrobial sensitivity and serotyping; direct culture (e.g. brilliant green
agar) with simultaneous inoculation of enrichment broth and plating after 24 hours
T 3 7R 8 T BT DU A RO AN LS 70 B BRI (ANt Biig) »  [RIA fcfd
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= PCR for 1nitial diagnosis can be difficult to interpret as carrier animals will be positive while
disease free; PCR may also detect vaccine ‘
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* CORRELATE WITH PATHOLOGICAL LESIONS
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Dysbiosis
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Co-infections
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Preventive Veterinary Medicime 63 (2004) 103-120

www.elsevier.co
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P-A. Beleeil #*, P. Fravalo®, C. Fablet?, J.-P. Jolly?, E. Eveno?,
Y. Hascoet®, C. Chauvin?, G. Salvat®, F. Madec?

Co-infection (based on Lawsonia and PRRSV seroconversion) was a RF for
Salmonella shedding
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Lawsonia and Salmonella coinfection is common 1n pigs; Lawsonia promotes
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prolonged shedding of S. Typhimurium & contributes to carrier state (Paterson et al

2016)

55 AR ANPD T IR SRR AEJE R TP AR s 57 AR il e SR P €00 1] IR K

HHEE, EWEINS (PatersonZs, 2016)

Therefore - does Lawsonia increase the risk of Salmonellosis in humans?
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/ Lawsonia alters the microbiome such that, amongst other effectsat

. 1 | supports Salmonella infection in pigs, coined as a “dysbio§i |
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Dysbiosis = imbalance in gut microbiome J
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Vaccination against Lawsonia N M8 P A5 SRR e A R
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= Appears to alleviate the dysbiosis driven by Lawsonia infection
BT BESEE 57 Ak B 5 B B i TE A S R

= Reduces shedding of S. enterica in co-infected pigs (Visscher et al 2018)
> SR GE RN B T IR FE s (Visscherds:, 2018)

= Reduces ability of Salmonella to colonise the gut (Leite et al 2018)
ARV T IREAEIIE AU EfERE ) (Leite5s, 2018)

= Reduces Salmonella seroprevalence in finishers (Meschede et al 2021)
PEARE NEAE VD TG MG AT 2 (Meschede®, 2021)

= Improves performance parameters [dwg, mortality rate, fattening time] (Meschede et al 2021)
fermtEge 8 (HIgE, W, FERTE])  (Meschedess, 2021)

= Other benefits
oA 7 4k



Summary
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= Salmonella is an important cause of disease and economic burden in humans and in
the pig meat production industry
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- Epidemlologlcal advantages
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= Diagnosis and exclusion of other diseases requires necropsy, histopathology, culture
and serotyping
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= Salmonella infection appears to be supported by coinfection with Lawsonia, possibly
driven by a dysbiosis — this and other effects linked to a potential dysbiosis have
been reduced by Enterisol ileitis vaccine
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