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Outline

• Background of feral swine hunting and 
bacterial zoonoses from feral swine

• Presentation of pertinent studies and case 
investigations of select bacterial zoonoses 
from feral swine

• Recommendations and public health 
concerns

Feral Swine Hunting

• Popular sport
• Hunters and 

carcasses cross 
state lines

• Regulations are 
limited

More Pigs, More Interactions

• More interactions
• Increase in wildlife 

management 
• Potential for more 

exposures to 
infected swine

Photo courtesy of  USDA, Wildlife Services

So how many zoonoses are we 
talking about? Why all the concern?
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Bacterial Zoonoses of Feral Swine

• Brucella suis (brucellosis)
• Campylobacter spp.
• Coxiella burnetti (Q fever)
• Escherichia coli O157:H7 (E. coli)
• Erysipelothrix rhusiopathiae (erysipeloid)
• Francisella tularensis (tularemia)
• Leptospira spp. (leptospirosis)
• Mycobacterim avium complex, M. tuberculosis , and 

M. bovis (tuberculosis)
• Streptococcus suis  (strep suis)
• Salmonella spp. (salmonellosis)
• Yersinia pestis (plague)

Brucellosis in Humans

• Brucella suis is a small gram negative 
coccobacillus

• ~ 150 cases reported each year, US

Brucella sp. colonies on agar

• Transmission  - infectious material 
from animals (reproductive tissues, products 
of parturition, milk,  blood and meat)
– Direct contact with breaks in skin or mucous 

membranes
– Ingestion of unpasteurized or inadequately 

cooked meat or unpasteurized milk products
– Inhalation to aerosolized bacteria

• Incubation 2 weeks to 6 months +
• Illness in humans - mild acute illness may go 

unrecognized, undulant fever, sweats, 
malaise, anorexia, headache, back pain, 
systemic

Brucellosis in Humans
Brucellosis in Pigs

• B. suis infected pigs
– Continuous bacteremia 5 wks
– Intermittent bacteremia up to 34 mo
– Often followed by persistent local infection

• Signs in pigs vary from none 
to orchitis (swelling of
the testes),
epididymitis (swelling
of epididymis), 
abortions,
infertility, arthritis

Photo courtesy of Mark Krause USDA, VS

Florida Cases
• Florida from 1997 to 2007 

– 60 cases, human brucellosis 
– 51 were confirmed
– 31 were identified to species
– 19/31 of these cases were 

identified as B. suis
– 92% male, avg age 43  

(range 18-78)
– In 2009 - one child <10 yrs.

and one fatality

Photo courtesy of  USDA, 

Wildlife Services

Recent MMWR

• Brucella suis Infection Associated with Feral 
Swine Hunting — Three States, 2007–2008

• June 12, 2009 / Vol. 58 / No. 22
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Be Safe on Your Hunt Brochure Leptospirosis in Humans

• Leptospira interrogans >200 pathogenic 
serovars

• No longer nationally notifiable
– 2958 cases from 1947-1994

• Transmission – directly or indirectly, through 
skin abrasions or mucous membranes 
exposed to water, soil (environment), or 
foods contaminated by urine from infected 
animals

• Incubation 1-2 weeks, range 2 days-3 weeks
• Illness – anicteric and icteric clinical 

syndromes

Leptospirosis in Humans

Photos courtesy of  Eric Sterne, BZB CDC

Leptospirosis in Pigs
• Shed leptospires in urine for months to 

years,  sporadic
• Signs  in pigs vary from none to abortion, 

birth of weak piglets, stunted piglets, 
jaundice; convulsions, meningitis, and other 
nervous system signs

Leptospirosis Case Studies

• CA (1983) TX (1986) Greater Smokey 
Mountain National Park (1994) – antibody 
seroprevalence in swine ranged from 5-87%

• HI – 1974-1998, 752 human cases
– Predominantly male cases
– Highest rates in rural areas
– Occupational exposures diminished
– Recreational exposures increased

Leptospirosis Case Studies

• MO – 1998, 9/240 persons exposed to 
infected pigs were confirmed by serologic 
testing
– Risk factors including smoking and drinking 

beverages while working with pigs
– Washing hands after work was protective
– Pig herd was asymptomatic
– Index case was originally diagnosed as influenza
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November 2005 FL Adventure Race

• 44/192 racers symptomatic
• 3 hospitalized, no deaths
• Large feral pig population
• Role of increased 

precipitation?
• Risk factors included 

swallowing river water or 
swamp water, or being 
immersed in water

• Nearly all racers reported 
cuts on legs 
– Although these were not 

associated with increased 
risk of illness

Guy DavisPhotos courtesy of  Eric Sterne, BZB CDC

Escherichia coli O157:H7 in Humans
• Normal component of the flora of large 

intestines of warm-blooded animals
• Classified based on somatic O antigens and 

flagellar H antigens
• 2008 - Shiga toxin--producing E. coli (STEC) 

caused 29 (13%) of confirmed FBDOs attributed 
to bacteria, of which 27 were serogroup O157

• Transmission – undercooked meat/food, raw 
milk, human-to-human through fecal-oral route

• Incubation – 2-9 days
• Illness – slight diarrhea to severe hemorrhagic 

colitis

Escherichia coli O157:H7

• 2006, multi-state outbreak linked to 
bagged spinach

• 238 cases, 5 deaths, including one child
• Traced to 1 production plant and 1 

processing facility
• Abundant feral swine

around crop fields
• Isolates from feral swine, 

cattle, water, sediment,
matched to outbreak 
strain

Modes of Transmission

Leptospirosis
Slaughter/

Animal 
Production

Consumption of 
contaminated 

water

Brucellosis
Field 

dressing
E.coli

Uncooked 
produce

5 Things You Can Do to Protect Yourself
1. Personal Protective Equipment (PPE) - Wear 

eye protection and rubber or latex gloves 
(disposable or reusable) and coveralls when 
handling carcasses

2. Avoid direct contact (bare skin) with fluid or 
organs from feral swine

3. Wash hands as soon as possible with soap 
and warm water for 20 seconds or more and 
dry hands with a clean cloth

4. Clean all tools and reusable gloves used in 
field dressing and butchering with a  
disinfectant—such as dilute bleach

5. Do not eat, drink or smoke in the field

• Baseline levels upon entering 
employment

• Yearly follow-ups and 
re-evaluations

• Job duties may change
• Screening may pick up 

asymptomatic infections
• Allows for resources through

program, referrals, treatment, disability
• Check with supervisor for availability

Federal/State Occupation Health
Health Screening/Monitoring 
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Summary

• Increased risk of zoonotic diseases from 
exposure to infected feral swine

• Many zoonotic disease from feral swine, 
many have an asymptomatic state, variable 
incubation, mimic influenza signs

• PPE  should be available and used correctly
• Participation in employee occupational 

health screening/monitoring tools for early 
identification and treatment
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