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At a Glance
• Importance of zoonoses

• Pets & immunocompromised persons
• Therapy animal considerations

• Brucella canis
• Reptile-associated salmonellosis
• Cat scratch disease
• Lymphocytic Choriomeningitis Virus

Veterinarian’s Oath
“Being admitted to the profession of
veterinary medicine, I solemnly swear
to use my scientific knowledge and
skills for the benefit of society through
the protection of animal health, the
relief of animal suffering, the
conservation of livestock resources,
the promotion of public health and the
advancement of medical knowledge….”

Why Zoonoses ?
 Approx. 50% of known human pathogens
are zoonotic
 Of the 156 pathogens associated with
emerging diseases, 73% are zoonotic (WHO data)

 Pathogens often recognized in animals
before being noted in humans
 Most weaponizable pathogens are
zoonotic agents

More Recent Concerns
 Xenotransplantation – live
cells, tissues, or organs from
a nonhuman animal source

 Increased import/ownership of
exotic pets

More Recent Concerns (2)
 Increasing use of therapy animals – contact
with frail patients

 More persons living who
are immunodeficient

Increasing numbers of immune compromised persons
In USA: 3.6% of population is immunocompromised from HIV, cancer,
and organ transplants.
~ 40–50% of households with an HIV+ person have pets

or:
“So much
for
One Health”
• 71% of MDs never or almost never ask HIV/AIDS patients
about pet ownership and animal contact
• 73% of vets, but only 50% of MDs, said that vets should
always or almost always be involved in advising clients with
HIV/AIDS about zoonotic disease risks
• 58% of vets had zoonotic disease educational materials
available in their clinics compared to 3.5% of MDs

• 100% of MDs never or rarely contacted vets about zoonoses
and 97% of vets never or rarely contacted physicians
Public health can serve to connect DVMs & MDs

?
Most vets agree that they should be involved
in discussing zoonotic disease risks for
immune suppressed clients

but
How to initiate that discussion while
respecting privacy concerns?
May be an uncomfortable issue for DVM
to raise, especially with a new client

http://www.pawssf.org/document.doc?id=28

“Everyone with pets should be aware that
some infectious diseases can be
transmitted from animals to people
(zoonoses). An immunocompromised
person is at increased risk of acquiring
certain zoonotic diseases from animals.

People can be immunocompromised due
to the following: chronic/infectious
disease, organ transplant, pregnancy,
radiation or chemotherapy, or those who
are elderly or infants.
We would like to provide you with
information to keep your pet(s) healthy if
your pet is in frequent contact with
someone who is immunocompromised.
Please indicate if you would like to discuss
this with the veterinarian today.”
 Yes
 No
http://www.pawssf.org/document.doc?id=28

Recent email from an MD:

“We did have an interesting case last week. 29 y.o man
with hereditary spherocytosis, which led to gall stones,
which led to pancreatitis, which led to a pancreatic
pseudocyst, which was treated by internal drainage to the
stomach, which led the patient to go back to his farm to
tend his animals and drink raw milk, which resulted in an
infected pseudocyst with Campylobacter fetus, which
became bacteremic. Sort of the confluence between
genetics, hematology, surgery, microbiology and
zoonoses.”
“But that was not as gross as the Pasturella multocida
peritonitis we had in xxxxxxxx where a woman getting
peritoneal dialysis let her cat suck on her dialysis catheter
port when it was hooked up.”

Advice regarding Pets in Immunocompromised Households
• Provide info about zoonotic risk –

targeted to immune compromised

• Keep current on rabies vx

• Do not allow to scavenge, hunt, drink

from toilet, eat raw meat or eggs
(no raw food diets)

• Handwashing after touching pet or pet food

• Avoid high risk pets such as reptiles,

primates, rodents

• Ideally choose healthy adult pet:

- Avoid pups/kittens < 6 mos old

• Avoid contact with animal feces

Advice regarding Pets in Immunocompromised Households (2)
•

Avoid contact with livestock – esp young or diarrheic animals
(e.g., calves or lambs at petting zoos or farms). Avoid raw dairy.

•

Avoid rough play which can lead to bites & scratches

•

Extra care when providing palliative care
to dying pets; avoid kissing pet

•

Routine testing:
 internal parasites – including Giardia
& Cryptosporidium
 inspect for dermatophytes, ectoparasites
 culture for Salmonella & Campylobacter
if animal is diarrheic
 culture for Salmonella & Campy in
healthy animals if client’s immunosuppression is severe
(e.g., CD4 count < 200 cells/µl)

Considerations
Regarding
Therapy Animals

Precautions for Therapy Animals
• Ask your client if their pet is used as a therapy animal
• Age & species recs as those for immmunocompromised owners
• Handwashing BEFORE & AFTER contact (reverse zoonoses)

• Animals that regularly visit healthcare facilities more likely to be

exposed to MRSA. Impossible to completely prevent pets from
being exposed because many people carry MRSA without sx
• Do not allow pet to lick patient’s face, hands or any area of

broken skin
• Do not let patients kiss the animal or feed pet any treats
• If pet needs to be placed on a bed or patient’s lap, place animal

on a clean towel or sheet, not directly on the patient’s hospital
gown or bed sheets

Precautions for Therapy Animals (2)
• Testing or treating normal animals for MRSA is not
necessary, but MRSA should be considered in these animals
if they develop infections, particularly of the skin and soft
tissues
• Same restrictions regarding scavenging & raw meats

(including pig ears, hoofs, etc)
• Ensure rabies vx is current
• Test for internal parasites
• Inspect for dermatophytes

& ectoparasites

Precautions for Therapy Animals (3)
• Delay patient visits at least 1 week beyond resolution of:
 vomiting or diarrhea

 respiratory infections
 tx with nontopical antibiotics or

immunosuppressive meds
 open wounds
 ear infections
 acute moist dermatitis (”hot spots”)

 estrus
• Healthcare facilities may have their own

requirements
• Guidance may change if animal is

epi-linked to illness in the facility

Brucella canis Infection

Background
•
•
•
•
•

B. canis - first identified in 1966
First human cases reported in 1968
Canids are only natural reservoir
Causes abortion & reproductive failures in dogs
Canine brucellosis is reportable in WI to DATCP

Pathogenesis of Canine Brucellosis
• Infectious materials:
- Highest infectivity = placenta & birth fluids, fetus, vaginal
discharge, semen
- Lesser infectivity = milk, urine,
feces, blood, saliva, nasal secretions

• Transmission:
- Dog to dog via breeding
- Direct contact with infectious materials, esp birthing
tissues/fluids
- Fomites: B. canis can survive well in high humidity, low
temperatures, lack of sunlight

Clinical Spectrum in Dogs
•
•
•
•

Asymptomatic
Nonspecific symptoms - lethargy, loss of libido
Diskospondylitis, uveitis, meningoencephalitis
Reproductive signs and symptoms - most common
– Females: abortion usually after 45-55 days or
early embryonic death presenting as infertility
– Males: epididymitis,
prostatitis, infertility

Diagnosis in Dogs
• Blood culture and isolation = “gold standard”
– Intermittent bacteremia
– Culture may not be positive until 2-4 wks
post-infection
– Negative cultures do not rule out infection
– Significant risk to lab staff; flag specimen as a
brucellosis suspect
• Serology
– Rapid slide agglutination test
– Agar Gel Immunodiffusion test
– Both have high sensitivity,
fair specificity (false positives possible)

Review of Human Literature






Since 1967 - 43 human cases in the USA reported in the
literature and 14 cases reported internationally
Majority of human case reports associated with
exposure to whelping bitches
Seroprevalence studies are conflicting

•US military recruits,1973: 5/1208 (0.41%) positive
using tube agglutination test

•Florida residents,1975: 2/513 (0.39%) positive using
tube agglutination test

•1975 study: 1373 of 2026 (68%) of general

population and 53 of 73 (73%) veterinarians were
positive using microtiter plate agglutination test

Limitations of Human Surveillance
Number of reported human cases are few, BUT
likely underdiagnosed and underreported because:

 Lab confirmation problematic
• Available serologic tests for Brucella in humans will
not detect antibody to B. canis
• Culture can be performed but is difficult
– B. canis is fastidious and slow growing
– Bacteremia can be intermittent

Limitations of Human Surveillance
Number of reported human cases are few, BUT
likely underdiagnosed and underreported because:

 Lab confirmation problematic
• Available serologic tests for Brucella in humans will
not detect antibody to B. canis
• Culture can be performed but is difficult
– B. canis is fastidious and slow growing
– Bacteremia can be intermittent

 Brucellosis is nationally notifiable, but species is not
reported, so morbidity due to B. canis is unknown
 Low index of suspicion by MDs for brucellosis in
general, and B. canis in particular

Common Clinical Presentation in Humans*
Symptom

% with symptom
(n=32)

Sign

% with sign
(n=32 )

Fever

66%

(21)

Lymphadenopathy

22%

(7)

Fatigue

34%

(11)

Splenomegaly

16%

(5)

Headache

31%

(10)

Osteomyelitis

3%

(1)

Chills

28%

(9)

Endocarditis

6%

(2)

Weight loss

28%

(9)

Septic arthritis

3%

(1)

Malaise

22%

(7)

3%

(1)

Sweats

22%

(7)

Lower extremity
aneurysms

Vomiting

16%

(5)

Cough

13%

(4)

Diarrhea

6%

(2)

*Compiled data of symptoms and signs from 32 human cases reported in the literature

Prevention and Control

Prevention Strategies in Kennels
– Quarantine new dogs entering kennel until
they test negative x 2
– Test all breeding dogs annually
– For dogs testing positive:
• Retest with different test to confirm
• Euthanasia if infection confirmed

Prevention and Control

Management of Brucella-positive Pets
Euthanasia = best option due to public health risk
– If owner declines euthanasia after being informed of risk:
• Isolate infected dog from other dogs
• Spay/neuter to remove organs with affinity
for B. canis and decrease risk of
transmission (less effective in males)
• Treatment – Consider expense of tx and
retesting post-tx; cannot guarantee outcome,
so warn owner upfront
• Glove use and handwashing if contact with infectious materials

- Post treatment testing – via culture and/or AGID
• Test at end of tx and 1, 3, and 6 mos. post-tx
• If positive, repeat treatment or consider euthanasia

Prevention and Control, B. canis
Public Health Risks- Summary
• Even with repeated testing - difficult to ensure that a
negative dog is truly not infected
• For privately owned dog - owner should be informed
of potential risk of transmission in spite of treatment
• Groups at higher risk of infection or severe disease:
children, pregnant women,
immunocompromised persons,
persons with prosthetic heart valve
or vascular grafts
• Local & state HDs can be used as a resource

Reptile-Associated Salmonellosis

Reptile-Associated Salmonellosis
•USA - estimated 74,000 human

salmonellosis cases from reptiles

•Salmonella = normal enteric flora
in reptiles & amphibians

•Shed intermittently in feces;

Antibiotics do not eliminate
carriage but do  antibiotic resistance

•Salmonella can be isolated for prolonged time from
surfaces contaminated by reptile feces (months)

•Can cause systemic disease (sepsis,meningitis) - esp. in
children & immunocompromised

Reptile-Associated Salmonellosis
Reported Fatalities in Wisconsin
• 5 m.o. - Salmonella sepsis associated
with pet iguana

• 3 m.o. - Salmonella urbana sepsis
associated with pet bearded dragon

Salmonellosis from Illegal Sales of Small Turtles
Sales/distribution of turtles <4 inches
prohibited by FDA since 1975











FDA lacks ability to enforce its
own regulation
Estimated 100,000 human cases
of salmonellosis prevented annually
(mainly in children)
WI case in 2008 shed a turtle-acquired
Salmonella for 5 months
8 multistate outbreaks in USA during
2011-2013; ~473 ill, mostly kids,
with ~ 1/3 of cases <1 year old;
78 hospitalizations

Reptile-Associated Salmonellosis: Recommendations

•Immunocompromised, pregnant women
& children <5 y.o. should not handle
reptiles or items in contact with reptiles

•Keep out of households with immune
compromised, children <5, and
pregnant women

•Keep out of child care

centers or public areas
where food/drink are served

Reptile-Associated Salmonellosis: Recommendations (2)

•Do not use kitchen sink to clean terrarium, food bowls

•Do not allow reptiles to roam freely in house
•Wash hands thoroughly after handling animal or habitat
•Education of owners and potential buyers

- mandated for pet stores in some states – not WI
- opportunity for DVMs

Mail Order Hatchery Poultry Salmonellosis Outbreak, 2013
Increasing popularity
of “urban chickens”
∎ 356 cases
∎ 62 hospitalizations
∎ 57% aged < 10

• 95% of ill persons reported purchasing live poultry from ag feed stores
• 116 locations of feed store locations were identified
• Epidemiologic, laboratory, and traceback findings linked this outbreak of
Salmonella Typhimurium to contact with chicks, ducklings, and other live baby
poultry sourced from Privett Hatchery in Portales, New Mexico

Cat Scratch Disease (Bartonellosis)
• Caused by bacterium, Bartonella henselae
• Seroprevalence of 14-70% of cats
• Bacteremia more common in kittens, strays, &
shelter animals
• Bacteremia in cats may last for months
• Cats typically asymptomatic

Cat Scratch Disease - Epidemiology
• Transmission from cats to humans poorly understood
– typically from claw scratch; less often bites
– fleas required for maintenance in cat population,
but not proven to directly transmit B. henselae
to humans

• Human cases estimated at 23,000 annually in USA

with ~ 2,000 hospitalized
– more likely to own cat < 12 months old
– more likely to have had a scratch or bite from cat
– more likely to own cat with flea infestation

Cat Scratch Disease

Clinical Signs/Symptoms in Humans

• Papular lesions typically 3-10 days
post injury
• 1-2 weeks later - lymphadenopathy,
fever, constitutional sx.
• Nodes may suppurate

• More severe illness in
immune compromised persons

Cat Scratch Disease

Clinical Signs/Symptoms in Immunocompromised

• Bacillary angiomatosis = proliferative vascular lesions
– Skin
– Spleen
– Liver
– Heart
– G.I. tract
– Bone
• Prevalence of BA:
~ 1.3 / 1,000 AIDS cases
• Culture negative endocarditis

Cat Scratch Disease - Prevention
• Avoid "rough play" with cats,
especially kittens

• Wash cat bites and scratches promptly
• Do not allow cats to lick open wounds
• Control fleas
• Consider nail caps or declaw if
immunocompromised person
in the household
• Consult physician if papules
or cellulitis noted at site of
cat scratch / bite

Lymphocytic Choriomeningitis Virus and Rodents
•

Arena virus – primary reservoir = house mouse, but also has
been found in rodents in commercial pet trade

•

Naturally infected rodents often
asymptomatic shedders, but may have
CNS signs, conjunctivitis, renal disease

•

LCMV shed in rodent’s urine, feces,
nasal secretions & milk

•

Transmission via oral, mucosal, or respiratory
contact with virus-laden rodent excretions
or contaminated food & dust

•

Transmission also possible via bites

LCMV in Humans
•
•

Incubation = 8-13 days
Signs & symptoms (~ ⅓ asymptomatic)
 Influenza-like illness (fever, h/a, myalgia, nausea)
 Neurologic illness (meningitis, encephalitis)
 Other (arthritis, myocarditis, resp. sx, orchitis, leukopenia)

• Person-to-person transmission not documented except

mother to fetus and via organ transplants

•

Infection during pregnancy can cause abortion
Congenital infection can be devastating
 Hydrocephalus
 Chorioretinitis
 Microcephaly
 Mental retardation

LCMV Outbreaks
•

Recent deaths among recipients of solid organ transplants
(LCMV case fatality rate ~ 90% in organ recipients)
 2003 – 4 deaths in WI – single donor, no known rodent expos
 2005 – 3 deaths in RI, MA – single donor, donor’s pet
hamster positive for LCMV  investigation of animal source
⇨ Testing of rodents at Ohio distributor:
3% of hamsters were positive
Distributor depopulated and disinfected

• 2012 – Indiana rodent breeding facility
- Investigation after worker developed aseptic meningitis
- Employee testing – 13/52 (25%) seropositive for LCMV;
4 cases of aseptic meningitis identified retrospectively
- 21% of facility mice tested seropositive. Depopulated.

LCMV - Prevention
Wild Rodent Control
Pet Rodents (Infection rates in pet trade rodents unclear)

•Keep pet rodents away from wild rodents
•Thorough handwashing after handling rodents or cages
•Keep rodent cages clean and free of soiled bedding
•Clean cage in a well-ventilated area or outside
•Closely supervise young children,
ensure handwashing after handling
rodents, caging or bedding

•Do not kiss pet rodents or hold
close to face

•Routine testing of pet rodents not recommended
Pregnant women & immunocompromised: Avoid rodent contact

Resources for Zoonoses
• U. of Guelph (Dr. Scott Weese):
www.wormsandgermsblog.com/
• U. of Wisconsin (Dr. Chris Olsen):
www.vetmed.wisc.edu/pbs/zoonoses/default.aspx#anchor287736

• Iowa State U. Center for Food Security & Public Health:
www.cfsph.iastate.edu/Zoonoses/index.php

• Local Health Departments
• WI Division of Public Health
Communicable Disease Epidemiology
Main (608) 267-9003
Jim Kaz (608) 266-2154

