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Salmonella – what’s the big deal?
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• Failure of an existing ICP
• 61 animals identified with nosocomial strain
• 54 were horses
• Case fatality rate of 36.1%

• Despite aggressive medical management and limited financial 
restrictions

• Multidrug resistant Salmonella strain
• Plasmid-mediated ampC gene (blaCMY)
• Profound environmental persistence

• Hospital closure and remediation cost $4.2 million

$4.2 Million and a 4 Month Hospital 
Closure!! Slide credit: 

Barb Dallap-Schaer
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Slide credit: 

Barb Dallap-Schaer
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Salmonella – what’s the big deal?
• One of the most common causes of epidemic 

      disease in veterinary hospitals

• Leading cause of life-threatening colitis

• Diarrhea, bacteremia, subclinical infections

• Hurdes: shedding by nonclinical animals, nosocomial 

infections, zoonotic potential, diagnostic challenges

• Salmonellosis: shedding of Salmonella enterica in feces

Photo credit: Dr. Flavie Payette
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Salmonella enterica
• Gram-negative facultative anaerobe

• Colonizes small intestine, cecum, colon

• Thousands of serotypes (>2500)

• Determined by variable surface antigens

• O (polysaccharide) and H (flagella filament)

• Trends of increasing resistance

file:///Users/colms/Downloads/javma-javma.249.10.1187%20(2).pdf
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Salmonella transmission
• Fecal-oral

• Ubiquitous in environment

• Fomite- and caretaker-spread

• Contaminated feedstuffs/water

• Opportunist

• Increased susceptibility

• Increased dose 
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Equine epidemiology

• Extremely variable between health status, season, geographic region

• Healthy horses in genpop: ~0.8%

• Horses admitted to hospital: ~0.5-7% (admit through hospitalization)

• In North America, seasonality: late summer, early fall > springtime

• Climate: warmer and wetter > cooler and dryer regions 
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Shedding risk factors
• Infectious agent

• Serovar – influences time to shedding (~1-5 days; variable)

• Dose

• Environmental persistence (months to years!)

• Damp environments

• Organic debris
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Shedding risk factors
• The host

• Classic triad: diarrhea, fever, leukopenia à shedding

• Pyrexia 1.5 days, diarrhea 1.7 days, 

shedding 1.3 days

• Probably already shedding when they 

       become febrile/diarrhea-ridden 

• Systemic illness attributed to shedding (regardless 

of body system) 
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Shedding risk factors
• The host

• Severity of disease may not influence shedding

• Potential increase of shedding with GI disease

• Estimated shedding prevalence: 4.3-13% 

Consider managing separately from genpop

• ICU patients – perfect storm

• Foals

• Antimicrobials?
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Shedding risk factors
• Duration of shedding

• Early report: ~30 days

• More recently:

• Clinical: 54 days median (14-121 days)

• Subclinical: 31 days median (4-138 days)
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Shedding risk factors
• Environment

• Damaged floors

• Porous surfaces (unsealed concrete, wood)

• Contamination of common-use equipment (buckets, 

NG tubes, rectal thermometers)

• Association with demand on personnel?

• Resistance to freezing

https://www.alamy.com/stock-photo/dirty-bucket.html?sortBy=relevant
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Who gets salmonella?
• Horses of any age

• Enteric forms may be more common in older horses

• Foals and young horses – systemic salmonellosis

• Other risk factors:

• Transportation

• Poor sanitation

• Overcrowding

• Foaling

• Colic

• Parasitism
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Pathogenesis
• Colonization, attachment, invasion

• Large dose needed to produce septicemia (107 – 109 cfu)

• Evasion of host defenses

• Intestinal mucosa and lymph nodes

• Replication in macrophages to produce septicemia 
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Pathology
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Diagnosis
• Presumptive diagnosis:

• Clinical signs

• Gross findings

• Microscopic findings

• Definitive diagnosis

• Detection of Salmonella spp in feces, intestinal contents 

and/or liver of animals with CS & lesions

• Detection:

• Culture

• PCR assay
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Clinical presentation and diagnosis

Image credit: Dr. Barb Dallap
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Clinical presentation and diagnosis
•Abnormal Leukogram

•Leukopenia

•Neutropenia/Lymphopenia

•Leukocytosis

•Electrolyte abnormalities:

•Hypochloremia

•Hyponatremia

•+/- Hypokalemia

•Hyperlactatemia
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Clinical presentation and diagnosis

•  Ancillary diagnostics

•Palpation per rectum

•Ultrasonography

•Abdominocentesis

•Exploratory celiotomy (it happens!)
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•Salmonella typhimurium 

•Subcutaneous abscess

•Feces

24
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•Presentation: rib fractures, LF lameness post-dystocia

•Hospitalization: head tilt, seizures, diarrhea; death at 7 days

•Postmortem: Suppurative meningoencephalomyelitis, 

vasculitis, and numerous intralesional, gram-negative bacilli
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Therapeutic plan

•Aggressive crystalloid resuscitation

•Volume replacement

•Current electrolyte imbalance 

•Colloidal therapy (as needed) 
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Monitoring
• Physiologic/CV status
• HR, RR, Temperature
• PCV, TS
• Serum lactate
• CVP
• Blood pressure

• Progression of endotoxemia?
• Mucous membrane color
• Scleral injection

• Comfort level, GI motility, volume of diarrhea, urine production
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Salmonella control – NBC approach
• Testing: PCR with culture on PCR 

detections

• Follow up testing: NOT mandatory
• 3 negatives at least 24 hours apart
• Ask for “to-go bag” ahead of time
• Contains labeled sample cups, 

submission forms, gloves, bags, 
instructions
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Salmonella control – NBC approach
• Keys to control: 
• isolation/separation of high-risk 

animals
• manure management

• Housing considerations
• Paddock by themselves or with 

healthy adult friend
• Environmental exposure GOOD for 

patient
• Away from water source for others
• Away from babies
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Salmonella guidelines – NBC approach
• Handle isolated animal last
•Wash hands
• Use dedicated over-boots or separate 

footwear
• Clean other stalls before isolated stall
• Do not share anything (buckets, feed 

tubs, cleaning equipment)
• Don’t spread isolated manure
• CLEAN then disinfect

Slide credit: Dr. Aliza Simeone

31

Salmonella guidelines – NBC approach

•Remove all organic material 
first like manure, straw, etc.
•Use a detergent and water—no 

high pressure! 
•Allow to dry
•Then apply disinfectant 

following label directions and 
contact times

Slide credit: Dr. Aliza Simeone
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Salmonella guidelines – NBC approach

• For cleaning step: 
• Scrub with an anionic detergent such as Tide® 

(2-4 oz per 1 gallon of water)

• Buckets, feed tubs, over-boots etc.
• If damaged, discard!
• Otherwise, clean and disinfect as described

Slide credit: Dr. Aliza Simeone

33 34

35

Salmonella guidelines – NBC approach

•Disinfecting guidelines (AFTER cleaning with detergent): 
• Diluted household bleach (1:10 dilution in water)
• Rescue
• Synergize
• Intervention
• Virko—S
• TekTrol 

Slide credit: Dr. Aliza Simeone
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•  Managing salmonella risk in the field:
• A survey of CO boarding facilities: only 50% managers report isolating new 

horses from resident horses; 6.6% isolated resident horses returning from 
travel
• US operations >5 horses: 78% had nonresident horses arriving
• Increased risk with increased operation size
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•  Managing salmonella risk in the field:
• Ambulatory practitioners:
• Maintain high levels of hygiene within practice vehicles
• Clean multi-use equipment
• PPE/attire changes as needed 

https://deloeste.vet/our-capabilities/mobile-veterinary-care/
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•  

• Salmonellosis – routine 
concern for workers 
mentioned during exit 
interviews
• Australian prevalence – 

unclear 
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•2 year retrospective (2018-2020)
• Selection criteria: at-risk of developing salmonellosis, >=3 

fecal culture PCRs
•28 horses; prevalence = 10.7%
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• The objectives of this study were to:
• Estimate the prevalence of Salmonella in stud farm horse 

populations
• Determine serotypes and antibiograms for isolates
• Determine whether seasonal, animal, farm or management 

factors are associated with Salmonella shedding
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•1476 fecal samples from 1330 horses
• Salmonella isolated from 5 horses (0.4%) on four farms 

during summer (1) and autumn (3)
• S. Mbandaka (2), S. Typhimurium (2) and S. Wandsbek

•Relatively low prevalence 
•0 MDR
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•   Inactivated vaccine based on Salmonella abortus equi  
     BN-12 strain; immunomodulator 

•Preclinical and clinical trials 
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•Retrospective, case-control study 
•Hunter Valley, 2021-2022
•Early, mid and late gestation
•Annual incidence risk=5.4/100 45-day pregnancies
• Full-term losses 24% of cases

Other vax! 
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•Control mares: ~6x higher odds of being vaccinated 
against Salmonellosis (Salmonella enterica subsp enterica 
serovar Typhimurium) compared to case mares
•  (OR 5.92, 95 % CI 1.2-29.7).

Other vax! 
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Other vax! 
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•Diarrhea, septicemia, 
osteomyelitis, abortion

•Biosecurity risk – in-
hospital and on-farm!

•Difficult disease control 
due to non-clinical spread

Equine salmonellosis
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Questions?
Sarah F. Colmer, VMD DACVIM-LAIM

Neurology Fellow
New Bolton Center, University of Pennsylvania

School of Veterinary Medicine
Colms@vet.upenn.edu
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