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WHAT ARE ZOONOSES?

Zoonoses (zoonotic diseases) are

diseases that can be passed from animals
to humans

CDC - most emerging diseases are
zoonotic or vector-borne(75%)
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Presentation Notes
Some ways that humans can contribute to zoonosis 


WHAT ARE ZOONOSES?

Advances in human civilization
contribute greatly to the potential for
zoonotic exposure

Proximity of human habitation to wildlife,
global commerce of pets and animal
products, agricultural practices all
increase potential for zoonotic exposure
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Presentation Notes
Some ways that humans can contribute to zoonosis 





ELEMENTS OF TRANSMISSION

ZOONOSES REQUIRE SEVERAL
ELEMENTS TO BE SATISFIED FOR
TRANSMISSION

- Source
- Host susceptibility
- Route of transmission

INFECTION CONTROL IS
ACCOMPLISHED BY UNDERSTANDING
AND CONTROLLING THESE
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Animal sources
 Clinically 1ll animals
- Subclinical carriers

- Healthy animals that harbor micro-organisms
that are harmful to humans

Environmental sources

- Fomites — inanimate objects that can transmit
disease

- Includes contaminated walls, floors, exam table,
carriers, bedding, bio-medical waste, etc.



FOSTT SIUSIS=FTIEIETY

Age

- Children and seniors most susceptible
Pregnancy

« Cell-mediated immunity is suppressed

- Transmission can occur to fetuses
Immunocompromise

- People on chemotherapy

- Some people with HIV

- Organ transplant patients on immuno-suppressive
drugs

Close contact with animals
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Presentation Notes
Transmission to fetuses can cause miscarriage, stillbirth, pre-mature birth, or congenital anomalies
People with immune dysfunction should discuss their risk with their supervisor and doctor.  Accommodations must be made to find a fit for those employees.  This information must be kept confidential.


ROUTES OF TRANSMISSION

Contact

- Fecal-oral route — can occur from handling
animal directly or from handling fomites
- Usually hand-to-mouth

- Mucous membrane, cutaneous, or percutaneous
route

- Transmission from cuts on hands, splashing of
infectious material onto mucous membranes, or
occasionally from direct contact on intact skin
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Presentation Notes
Fecal-oral – most common route of infection, usually resulting from poor hygiene


ROUTES OF TRANSMISSION

Aerosol
- Pathogens travel through air

- Large droplets may become deposited on
mucous membranes — produced by coughing,
sneezing, vocalizing, lancing abscesses

- Smaller particles produced through sweeping,
vacuuming, high-pressure spraying



ROUTES OF TRANSMISSION

Vectors/ Reservoirs

- Vectors — an animal, usually an insect, that
transmits disease between animals or from
animals to humans

- Reservoirs — an animal species or environmental
location where a zoonotic disease naturally
resides

Ex: West Nile Virus
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Presentation Notes
Example:  West Nile virus is transmitted to people via mosquitoes and other biting flies – they are the vector.
Birds are the reservoir for the disease.


TYPES OF MICRO-ORGANISMS

Several large categories contain micro-

organisms that cause zoonotic disease
- Fungi

- Bacteria

- Parasites

- Viruses

- Prions



PREVENTION OF ZOONOSIES

Frequent and proper hand-washing

- Hand hygiene is the SINGLE most important
preventative measure

- Mechanically removes organic material
- Reduces the number of organisms on the skin

- Anti-microbial soap Kkills or inhibits growth of
bacteria

- Liquid or foam soap reduces chances for cross-
contamination

- Moisturizing soap prevents cracking that
disrupts skin barrier




PREVENTION OF ZOONOSIES

Recommended hand-washing technique:
« Wet hands thoroughly w/ running water

c WET HANDS SOAP LATHER WELL
° DlSpenS 2 Remove jewellery Be sure Lather for 15-20 seconds.
and walches, and fo use enough Clean wrists, palms,
wet hands uFilh liquid soap. bgec:t of hans and
warm water firsl. ween fingers, 2 O d
- Rub and e — : . seconds

- Rinse sos
- Dry hang
» Turn off 1

RINSE KEEP CLEAN

Rinse with warm Dry hands completely ~ Use a paper towel
walter. Be sure not to with paper lowel or to wm off water and
touch side of sink. with an air dryer. open door, prolecting
hands from being
reconiaminated.



PREVENTION OF ZOONOSIES

Alcohol-based rubs

- Can be convenient especially when there is not
running water

- Not effective when organic waste is present or
there 1s visible soiling

- Place alcohol-based rub in palms
- Apply to all surfaces of hands
« Rub until dry
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Gloves and sleeves
- Provide barrier protection

- Use when contact with blood, feces, vomit,
exudates, other bodily fluids is likely

- Wear when doing necropsies, any wound
treatment, or handling lab samples

- Use when cleaning cages, handling
contaminated equipment, or handling dirty
laundry



PROTECTIVE CLOTHING

Gloves and sleeves

- Change gloves in-between patients or groups of
patients, between dirty and clean procedures,
and if gloves become damaged

- When removing gloves avoid hand contact w/
contaminated surface

- Wash hands after removing gloves
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Presentation Notes
Wash hands after removing gloves in case of undetected perforation or unknowing contamination of hands during glove removal
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Facial and respiratory tract protection
- Facial protection protects mucous membranes
from contact with splashing or spraying

- May use during lancing of abscesses, flushing
wounds, necropsies

- Includes face shields or goggles

- At times of high risk wearers need protection
from inhalation of small particles and infection of
the respiratory tract

+ Surgical masks do NOT protect from these small
particles — only particulate respirators



AROT=OTINV = LT RINE

Protective outerwear

- Use when there is a possibility of gross
contamination of clothes

- Includes coveralls, lab coats, and gowns

- Gowns should always be worn with gloves and
should be removed before the gloves

- Protective outerwear should not be worn outside
the infective environment
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Reducing exposure to disease vectors
decreases chances of infection

 Vectors include fleas, ticks, mosquitoes, biting
flies, rodents

Make hospital area unattractive to
rodents by blocking entrance,
cleanliness, food pick-up

Notify supervisor of increased rodent
activity
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Make grounds inhospitable to breeding
mosquitos by reducing standing water
Avoid working at times or in areas with
large mosquito load

Use flea, tick, mite preventatives on
patients

Use insect repellent when appropriate,
wear protective clothing



CONTACT WITH ANIMALS

Handle animals only when necessary

- Do multiple tasks at once, cooperate with
other departments

Use appropriate restraint or sedation
Observe animals prior to handling
Wear appropriate protective gear
when handling

Vaccinate at-risk employees forx
rabies



APPMROPRIATE CLEANINE

Dispose of wastes appropriately
Recognize a dirty cage as a cage with
possible fomites

Use soapy water to remove organic
wastes

When able use 15 minute contact time for
disinfection

Pay special attention to high-contact
surfaces — cage handles, door knobs,
faucet handles, sinks



ARPROIPRIATE CLEANINGE

Surfaces can be lightly sprayed with
water before cleaning to minimize
aerosolization

Wear facial protection wheh using
pressure washers g
Immediately contain spills with- &% 8
absorbent material '




APPMROPRIATE CLEANINE

Dispose of extremely soiled laundry
Laundry is not really clean until it is
completely dried

Use gloves when handling medical
samples or waste

Recapping syringes i1s potentially
hazardous as is removing uncapped
needles L
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KNOW RISK

Know high-risk species and situations
Warn others by appropriately labeling
enclosures

If sick, inform doctor you work with
animals and which ones

Report bites and scratches immediately



CAUSATIVE MICROORGANISMS

Fungi

- Ringworm
(Dermatophytosis)

- Cryptococcus

- Aspergillus

Bacteria

- MRSA

« Chlamydia

- Leptospirosis

- Enteric

Parasites

- Mange

- Toxoplasma

- Enteric protozoa

- Raccoon Roundworm
(Baylisascaris procyonis)

Viruses

Avian influenza

West Nile Virus

Orf (Contagious Ecthyma)
Rabies



RINGWORM

Causative organism — dermatophytes
(fungi) — usually Microsporum and
Trichophyton spp.

Variably pathogenic

Many strains affect only young or
iImmune-compromised hosts

Signs in animals — patchy hair loss, scabs,
flakes, bumps

Signs in humans — characteristic red ring



RINGWORM

Transmission — direct contact, contact w/
infected objects

Treatment — topical or systemic anti-
fungal

Prevention — wear gloves around infected
ammals and objects, use appropriate
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CRYPTOCOCCUS

Cryptococcus neoformans — opportunistic
fungal infection

Found 1n old pigeon droppings
Polysaccharide capsule makes fungus
resistant to body’s defenses

Can remain viable in droppings for up to
2 years

Generally causes disease in people with
defective immunity
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Capsule makes crypto more resilient in environment


CRYPTOCOCCUS

Enters the body through inhalation of
yeast spores

Causes lung nodules and masses and
pneumonia in immunocompetent people
Can cause meningitis or disseminated
disease in compromised humans
80-90% of disease occurs, in AIDS
patients i ~'




CRYPTOCOCCUS

Know your risk!

Keep pigeon droppings from
accumulating

Particulate respirators should be
used when cleaning old pigeon
droppings

anti-fungals




ASPERGILLUS

Aspergillus fumigatus — opportunistic
fungal pathogen

Ubiquitous - present everywhere
Normally inhaling the fungal conidia is
not harmful

Can rarely cause allergic issues in
resplratory tract

However, when immune system is
abnormal the fungus can grow



ASPERGILLUS

In immunocompromised animals,
especially birds, we see severe,
disseminated disease

In cancer patients, transplant patients,
and AIDS patients signs are similar
Systems affected include respiratory,
brain, skin, kidneys, and eyes
Diagnosis and treatment are difficult



ASPERGILLUS

Exposure most likely to occur during
NEeCropsy . -
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MRSA

Methicillin-resistant Staph. Aureus

Staph. aureus 1s normally present on human
skin

Through antibiotic overuse some strains
have developed multiple drug resistance
This strain can infect people with weak
iImmune systems but also enter through a
wound on a healthy person

Causes severe, potentially life-threatening
infection



MRSA]

Can be passed between
humans and animals
Prevention — hygiene! -
Wash and disinfect hands often
Wear gloves and protect any

open wounds

See a doctor if any wound

becomes red, develops pus, or

you develop a fever




CHLAMYDIA

Causative organism —
Chlamydophila psittaci, a small
bacteria

Disease 1s known as parrot fever,
psittacosis, ornithosis, chlamydiosis
Humans are most often infected
through psittacines and poultry
Infected birds can show a variety of
signs or be clinically normal
carriers
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Although humans are most often infected through psittacines and poultry, all birds are thought to be susceptible 


CHLAMYDIA

Disease 1in humans usually causes mild,
flu-like symptoms

In old, young, or immune-deficient
humans leads to pneumonia

Left untreated, can spread to brain, liver,
heart valves

Treatment with antibiotics usually
successiul

Prevention includes screening of suspect
birds, appropriate sanitation
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Although humans are most often infected through psittacines and poultry, all birds are thought to be susceptible 


LEPTOSPIROSIS_ =

Causative agent — Leptospira various
species and serova

Various species carry specific serovars that
are not harmful to them

Carriers include raccoons, rodents, cows,
dogs

Bacteria persist in kidney tubules,
transmitted through urine or contaminated
soll or water

Can enter orally, through mucous
membranes, or through damaged or intact
skin
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Leptospires are gram negative spiral shaped bacteria


LEPTOSPIROSIS_ =

Human infection begins with flu-like
symptoms

Can progress to kidney or liver failure,
meningitis, or pulmonary disease
Treatment w/ appropriate antibiotics
usually successful

Prevention — appropriate sanitation and
hygiene, identifying suspect animals
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SARCOPTIC MANGE " ™
Causative agent — Sarcoptes scabel, a
mange mite

Mite burrow into skin, causing itching
and secondary skin infection

Can be passed to humans from a variety
of susceptible mammals

Signs include itching, redness, scabbing,
characteristic smell

May lead to weight loss, general 1llness
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TOXOPLASMOSIS

Causative agent — Toxoplasma gondii —
protozoal parasite

22% of general population is already
infected

Most people experience mild flu-like
symptoms or none

Compromised immune system allows
organism to grow, migrate



TOXOPLASMOSIS

Newly infected pregnant woman can pass
organism on to fetus
Immunocompromised people can
develop more severe disease, especially
affecting the nervous system

DOMESTIC CATS ARE THE ONLY
DEFINITIVE HOSTS!

People may also contract illness by
eating undercooked meat



TOXOPLASMOSIS

A& = Infective Stage
A= Diagnostic Stage

Both cocysts and tissue cysts transform
into tachyzoites shortly after ingestion.
Tachyzoites localize in neural and
muscle tissue and develop into tissue
cyst bradyzoites. If a pregnant woman
becomes infected, tachyzoites can infect
the fetus via the bloodstream.

© 2]

A Diagnostic Stage
1) Serological diagnosis.
or
2) Direct identification of the parasite from peripheral
blood, amniotic fluid, or in tissue sections.
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Causative agents — Cryptoporidium and
Giardia species

Cause acute and chronic diarrhea,
nausea, abdominal cramps, vomiting
Can cause disease in healthy people as
well as immuno-compromised
Prevention — again HY(
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RACCOON ROUNDWORM

Causative agent — Baylisascaris procyonis
— nematode parasite

Eggs are shed 1n raccoon feces by the
thousands

Eggs persist for years in the environment
Only way to killze is1by burning
Causes no syifiptoms ifi raccoons




RACCOON ROUNDWORM

If eggs are ingested by another animal
(including humans) the resulting larva
migrate indiscriminately

Migrate to brain, liver, spinal cord,
muscle, or other organs

Symptoms depend on organ the worm
travels to

Very difficult to diagnose and treat



RACCOON ROUNDWORM

Very few reported cases

Most cases 1n children — increased
chance of exposure through poor
hygiene

Previously not thought to be in South
Florida — discovered by SFWC 1n 2010
Prevention — hygiene, raccoons are
1solated, laundry treated separately



AVIAN INFLUENZA

Caused by avian influenza A viruses
Often carried undetected in wild birds
(reservoir)

Domestic birds (chickens, ducks, turkeys)
may become ill from infection

HPAI H5N1 can cause severe illness in
humans because they have no immunity
Human infection is rare and caused by
contact with infected poultry



AVIAN INFLUENZA

THE NEXT PANDEMIC? Mammals
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This disease is included because wildlife is a possible reservoir and those in close contact with birds may be at the fore-front of any out-break in this country
Current death rate for humans w/ confirmed H1N1 is more than 50%
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Caused by a flavivirus

Various bird species usually serve as
reservoilrs

Transmission mainly through mosquitoes
— virus completes life-cycle in
mosquitoes

Virus transmitted to human through
mosquito bite



WI=ST U= VRS

80% of infected humans have no
symptoms

About 20% develop West Nile Fever, w/
fever, aches, fatigue, occasionally skin
rash and swollen lymph nodes

Less than 1% develop severe
encephalitis

Young, old, immuno-compromised
humans most likely to develop severe
disease



WI=ST U= VRS

Preve
prote

Crow-to-crow
transmission has
been demaonstrated
in caged birds.

Typical WMV transmission
cycle: bind -+—w mosouito

Mosguitoes become
infected when they bite
birds infected with West
Mile virus.

Infected mosquitoes transmit
the virus to birds. Birds of some
species get ill and die, while
others become infected but do
not show signs of the disease.

"Dead-end” camiers:
The vims in mammals
usually is not sufficient
to be transmittad back
to the mosquito,
thereby ending the
transmission cycla,

Mammals bitten by
infected mosquitoes
may test positive for
WHY although some
marmmals will not
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QOKE

Virus can persist in scabs that fall off and
lives in the soil for years

Infected humans get single blistered
sores on hands or fingers after contact w/
animal or fomite

Sores are self-limiting, can take up to 2
months to heal

No treatment — prevention involves
recognizing the disease and avoided
contact w/ infected animals or things
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RABIES

100% fatal except for 5 human cases — 4
involved pre-or post-exposure injections
Most likely any warm-blooded mammal
or marsupial can be infected

High-risk species include raccoons,
foxes, bats, skunks, feral cats

Low-risk species include squirrels and
other rodents, rabbits, domestic dogs,
opossums



RABIES

Diagnosis in animals — post-mortem
examination of brain

Post-exposure vaccines are effective only
before symptoms begin

Prevention — recognition of risk,
vaccination of employees at risk, prompt
reporting of bitesgte of suspect
animals .




CONCLUSION

We must be able to recognize the
potential for zoonotic transmission

The more we know the more we can do to
prevent exposure

People who work with animals, especially
wildlife, must be educated and serve as
sentinels



CONCLUSION

"The convergence of people, animals, and our environment
has created a new dynamic in which the health of each
group is inextricably interconnected. The challenges
associated with this dynamic are demanding, profound, and
unprecedented.” -from AVMA One Health Initiative
Report
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