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Quick summary of zoonoses

e /Zoonoses are diseases shared and transmissible between non-
human and human animals.

e 61% of human diseases have a potentially zoonotic origin.

e 75% of global emerging human diseases have a wild animal
link (eg vector borne disease).




Types of zoonoses

200+ zoonoses, of following origins

Viral - eg avian influenza

Bacterial - eg salmonellosis

Parasitic - eg worms (toxocariasis)/mites (scabies)
Mycotic/fungal - eg dermatophytosis (ringworm)

Prion - eg bovine spongiform encephalopathy (‘mad cow
disease’)/ Creutzfeldt-Jakob disease (vCJD)




Range, scale & sources

e 200+ zoonoses known to derive from both free-living and
captive wildlife.

e 70 associated with captive animals, inc zoos and pets.

e At least 40 zoonoses associated with captive reptiles and
amphibians.




Transmission sources and routes

Direct & indirect contact with animals and their environments...
Faecal oral (contaminated hand-to-mouth)

Orbital (eye socket/tear duct)

Aural (ear/eustachian tube)

Transdermal (contact/skin scratches/open wounds/sores)

Fomite (contaminated debris/organic detritus/surfaces/inanimate
items)

Aerosolisation (droplets in air)

Blood transfusion (contaminated blood)




Signs & symptoms
Gastrointestinal (stomach cramps, nause
diarrhoea, fever)




Signs & symptoms
Influenza-like (malaise, fever, respiratory) ... - i
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Detection

e Difficult - many zoonoses superficially resemble everyday
maladies, only usually more serious and difficult to treat.

e Deferred association.

e Means zoonoses are being masked among general disease,
disguising prevalence.




Most zoonoses are not well known or understood

e Most zoonoses although known to affect people, have yet to

be properly studied for risk and prevalence.




Some zoonoses, are well known and understood, Eg

Reptile pet related salmonellosis caused 280,000 cases of
disease from turtles alone in USA in 1960s & 70s until trade
was banned, in US in 1975, Canada in 1976.

US ban resulted in 77% drop in human disease in 1 year.

Currently approx 70,000 cases of RRS annually in USA due to
increase in pet snakes and lizards.

Estimated 6,000 cases of pet RRS annually in UK.

RRS responsible for 27% hospitalised children (salmonella
infections) under 5 years




Other recent health issues involving reptile

Campylobacter

Botulism

Zoonoses increasing, not abating

Antibiotic resistance largely ornamental fish trade

Allergic reactions - invertebrate-feed associated asthmas




International trade is a mixing pot for
potential pathogens

Diverse reservoir
Cumulative microbial concentrations
Obscure / indeterminate origin

Possibility of viral combinations?




Basic pathogen survey of 9 snakes

TABLE 3
Laboratory Test Results for Example Animals

Animal Culture Specimen Result

Snake A: Xenochrophis piscator Salmonella Feces Salmonella sp.
Snake B: Python regius Salmonella Feces Salmonella sp.
Snake C: Rhadinophis frenatum Salmonella Feces Salmonella sp.
Snake D: Boa constrictor Salmonella Feces Salmonella sp.
Snake E: Epicrates cenchria Salmonella Feces Salmonella sp.
Snake F: Boa constrictor Salmonella Feces Salmonella sp.
Snake G: Dinodon rufozonatum Salmonella Feces Salmonella sp.
Snake H: Pantherophis guttatus Salmonella Feces Salmonella sp.
Snake I: Epicrates cenchria Salmonella Feces Salmonella sp.
Snake A: Xenochrophis piscator Fecal flotation Feces Kalicephalus 3+
Snake B: Python regius Fecal flotation Feces Capillaria sp. 3+
Feces Kalicephalus 1+
Feces Pinworm 1+
Snake C: Rhadinophis frenatum Fecal flotation Feces Strongyloides ova 3+
Feces Capillaria sp. 1+
Feces Kalicephalus 1+
Snake D: Boa constrictor Fecal flotation Feces Strongyle ova 3+
Feces Pinworm 3+
Feces Nematode ova 3+
Snake E: Epicrates cenchria Fecal flotation Feces Pinworm 2+
Snake F: Boa constrictor Fecal flotation Feces Ascarid ova 1+
Snake G: Dinodon rufozonatum Fecal flotation Feces Nematode ova 3+
Snake H: Pantherophis guttatus Fecal flotation Feces Pinworm 1+
Snake I. Epicrates cenchria Fecal flotation Feces Pinworm 3+

Note. Tests requested for samples were for salmonella culture, giardia, cryptosporidium, and fecal flotation.
Analysis: Texas Veterinary Medical Diagnostic Laboratories.
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Exotic pets - the new Trojan horse

e “In effect, an exotic animal may harbour a raft of potentially
infective microbes and macroparasites making any animal a
possible Trojan Horse of infection and infestation ....”

e "Exotic wildlife pets and bushmeat are Trojan horses that
threaten humankind at sites where they are collected in the

developing world as well as the United States.




www.wormsandgermsblog.com




Antibiotic resistance

e General physicians may face threat of being barred from
practice for over-prescribing antibiotics

e Fish traders use mass induction antibiotics as prophylactics
against stress-related immunosuppression




Antibiotic resistance

e 32 freshwater fish of various species

e 77 percent tetracycline positive




Antibiotic resistance

e “The range of resistance is often quite disturbing,”

e ‘It is not uncommon to see resistance to a wide range of
antibiotic classes, including beta-lactams, macrolides,
tetracyclines, sulphonamides, quinolones, cephalosporins and
chloramphenicol.”




Antibiotic resistance
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J Fish Dis. 2013 Jun;36(8):533-42. doi: 10.1111/fd.12044. Epub 2013 Jan 7.
Imported ornamental fish are colonized with antibiotic-resistant bact

Rose S‘. Hill R, Bermudez LE, Miller-Morgan T.
Author information

Abstract

There has been growing concern about the overuse of antibiotics in the ornamental fish il
resistance in both commensal and pathogenic organisms in these fish. The aim of this s
bacteria, including pathogens, in ormamental fish species imported into North America an
collected from 32 freshwater ornamental fish of various species, which arrived to an impt
and Florida. Sixty-four unique bacterial colonies were isolated and identified by PCR usin
isclates were identified as bacteria with potential to cause disease in both fish and huma
performed for nine different antibiotics. Among them, cefotaxime (16% resistance among
while the least active was tetracycline (77% resistant). Knowing information about the di
resistance profiles for the bacteria will be useful in more effectively treating clinical infec

® 2013 John Wiley & Sons Ltd.
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Toy vs living animal

No sharp edges

Parts (eg eyes) secure

Cleanable

Fire resistant

ID labels confirm safe standards

Bite, scratch

Easily harmed

Impossible to clean

Almost certainly infective

Virtually impossible to care for well
ID labels would confirm unsafe



Hand washing?

Regular? (2 mins)

Surgical? (scrub up)

5-10% nosocomials

Wear gloves - trans membrane pathogen migration
Indirect/fomite

Incidental recontamination of ‘cleaned’ hands
Incidental contamination of wider environment

Contamination cycle proliferates




Hygiene - how?
Best practice advice

Do not rely on hand washing

Presume animal and entire environment (shop, home, people)
contaminated

Caution towards colleagues, own home and extended contacts

Adyvice to clients, only way to pragmatically avoid
contamination is not to keep or have contact with exotic pets




Information to local government

A review of captive exotic animal-linked zoonoses
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EXOTIC PETS
HYGIENE AND CAUTIONS

IMPORTANT: H m such as hand: h where performed thoroughly and with
correct chemicals, can significantly reduce the amount of germs an your hands but does not
guarantee protection against becoming sick or remove the possibility of passing germs directly or
indirectly to others.

Advice included here can help to reduce but not eliminate the risk of contracting illness from exotic pets.

‘Ownership of exotic as pets such as fishes, amphibians, reptiles, birds, and mammals such as raccoons and
primates involve special risks to the health of animal keepers and to the health of those arcund them. It is
net advisable to keep exotic animals as pets. Many people, however, already have exotic pets, and this most
likely eauses theusands of eases of human illness annually end sccasional deaths.

It is imporbant to note that because exotic pets occupy the home, and that germs are easily spread around
surfaces, walls, door-handles, cothes and other iterns, even thoroughly cleaned hands can quickly become
contaminated again by simple contact with any of these items. Pet stores and the people who wark there
should also be regarded sources of contamination. Thorough cleaning of exotic pet-related gerrms from the
home may be practically impossible.

»  Children should be supenvised so that they do not put their mouths dose to or kiss exotic animals,

» Do not eat, drink or smoke whilst handiing an exotic anirmal,

»  Alvys wash your hand's thoroughly after touching or hardling any exctic animal, their cage or any
other equiprnent.

# Dispose of waste water and droppings from exctic pets down the tailet — and net in the simk or
bathtub.

*  Always wash your hands immediately and thoroughly after feeding your exotic pet and after
harndling raw (including frozen or defrested) mice, rats and chicks.

o Ernsure that afl surfeces that corme into conteect with exatic pet anirrmals, (induding areas the! you
rnay have touched), and raw or defrosting exotic animal food are cleaned tharaughly afterwarnds.

» Do not use kitcten sirnks to bathe exotic pets or to wash their cage or equiprment. If you wse a
bathroom sink or bathtu, it must be deared thoroughly with disinfectant afterwards.

o i s strongly advised that anyane handling an exotic animal or an cbject that may have been in
cartaet with an exolic animal should wast their hands immediately and tharaughly afterands.
First use ontibacterial soap and water, taking care to rub hands igarously together, being coneful to
clean aff areas. Second, apply an aftohokbased dleaning agent.

» If you touch any exotic anirmal, avaid further touching your hair, clothes (including pockets), docrs
and other items (induding car doors, steering wheels and gear change levers) until you have
thevoughly cleansed pour hands.

» Thoroughly deaning hands is particulardy impartant before touching or feeding a baby or young
child. Not to do so would pose a strong health risk to the infant.

»  Local authovities, doctors, vets facility managers should advise their patients and customers of the
health risks associated with having an exctic animal as a formily pet and should provide appropriate
health predection advice.

Figure 1.0
Awaicing animal-
linked disease
associated with
exolic pets
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Guidance to hospitals

Managing patients for zoonotic
disease in hospitals

Clifford Warwick! » Susan Corming?®
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Surmmary

Zpanases inwolve infections and infostations transmissible from animals
o humans, Toanoses are 8 major glabal thres), Expasure e reanatic

PATIGArE BxiElE in v

ar an nakure;

feenign raval; ot bseging: bushmesl condumalion alandancs &1 pao-
lojgisal parks, pefling reds, sshoal ‘animal coalsst axpacances’, wildlifs
Fnarkels, drgudes, ard dormesticatod and axilic animal farrs, Undes-
ascariainmant is balievad 10 be commen and the requency of same
roonotic disesss appears 10 be increasing, Toonosss include ginect,

inoinsct and aerosolized transmission. Imiprowed saareness of zoonoses
in the hespital environment may be imporiant o the growing rieed for
proventicn and condred. We reviowed relevant literature for the vears 2000
to prosent and identified a significont need for the promation of oware-

ness and management of zoonases in the hospital environment. This
article provides a new cecision-iree, as well as staff and patient guisance
an ha prescantian and conlral of rooncdss aasociabed wilh hasgitale

Introduction

The [roquency of some zoonobic discase appears

t be increasing althoagh the overall prevalence
of soonoses in general as well & in the hospital
eovironment i enknewn. Hewever, the risk of
aoonatic pardemics bas been acknowledged as
a majpr global threat to baman  health”
Hospiials are often am early portal foe infection
cuses ared most be oqulpped o promplly ard
eifectively disgrose and corkrol the spread of
aoonalic disease. Hospiial siafl who are ot
aware of or have ool Emplemenied appropeiate
disense prevention and comtral measares may
incidentally facilitabe the spread of zoonotc
paikogens.

Uneder-meceriainment is belivved io be common
because numensas sooroses spperfically msem-
ble commaon ilncsses such a5 gastrodnicstinal,
respiratory and dermal disesse and thas may go
\1nﬂiu§rmrd. Momitosing s also highly incom-
plete.”  Furiberpeore, despile  increasing  govs
ernmertal  and  norgovernmental | efforts  ab
prevention ard oonbrel, public adherence o cau-
tionary gubdance has sl resolved cpldemios
logical cocurrence of exparaion, ard froquency
off some ooonotic disease appeans o be increas-
ing” Foe mample, in the United Siaies in the
188, pet turtberelated salmeredloss was found
o be mesporsible for approsimately 14% of all
Salmondla  indections  (approximatdy 2
cases ansually) amd despibe massive  peblic
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Figure 2. A

DOMESTIC & EXOTIC PETS
HYGIENE AND CAUTIONS

IMPORTANT: Hygiene measures, such as hand-washing, where performed thoroughly
and with eorrect chemicals, can significantly redoce the amount of germs on your hands
but does mof guarantee protection against becoming skek or remove the possibility of
passing germs directly or indirectly to others,

Advice included here can help to rediece but oot elimimate the risk of contracting ilness
Trom pets, especially exofic pets.

Ownership of exotic as peis such as fshes, amphibiars, repiles, birds, and mammals such as
raccoons and primates involve spectal rsks to the health of animal keepers and o the health of
those around them, Bt ix nor adviseble o keep exotic animals as pers. Many people, however,
already have exotic pets, and this most likely cawses thousands of cases of human illpess
annually and oocasional deaths.

I is imporiant o note that because exolic pels occupy the home, and thal germs are casily
apread asound surfaces, walls, door-handbes, clothes and othes tems, even thosoughly ¢leaned
hands can quickly become contaminated again by simple contact with any of these iems. Pet
anores and the people who work these should aleo be regarded as sourees of contamination,
Thofough cleaning of exotic pet-related germs from the home may be practically impossible.

®  Childres should be supervised so that they do pot put thelr mouths ebose to or kiss exothe
animals.
Do pot eat, drink or smoke whilst handling an exotic animal.
Always wash your hands thoroughly afier touching or handling any exotic animal, their
cape of any other equipment.
Dispose of waste water and droppings from exotie pets down the wilet — and not in the sink
or Bathtub.
Always wash your hands immedisiely and thoroughly after feeding your exotic pet and
after handling raw (including froeen of defrested) mice, rats and chicks.
Ersure that all surfaces that come into contact with exotic pel animals, (including aneas thas
you ey have wuched), and saw o defresting exotic apdmal food are cleaned thoroughly
afterwards.
Do pot use kitchen sanks wo bathe exotic pets of 1o wiash their cage of equipment. If you use
a bathroom sink of bathitub, 1t misst be cleaned thoroughly with disanfectam afierwasds,
1t is strongly advised that anyone handling an exotic animal or an object that may have been
m eontact with an exobe animal should wash their hands immediately and thoroughly
aflerwards. Farsl use antibaciesial soap apd water, laking care 1o rub hands vigesously
ropether, beang careful 1o clean all aseas. Second, apply an aleohol-based cleaning ageat.
I you towsch any exotic animal, avedd furher touching your halr, clothes (including
pockets), doors and other Mems (ipcliding car doors, steering wheels and gear change
Jevers) until you have thoroughly cleamed your lands,
Thoroughly cleaning hands is partcularly importast before wuching or feeding a baby or
youag child. Not o do w0 would pose a strong health risk to the infan.
Local authorities, doctors, vets facility managers shoubd sdvise their patients and customess
of the health risks associated with having an exotic animal &6 2 family pet and should
provade appropriate bealth prolection advice.

-

g animal-linked disease

mawicieh_orgfjehs/defauit.aspx?id = 41584,

od with pets (derived with permission from Warwick et al.” http://



Guidance to general physicians

Table 3.0

Possible useful
standand-setling
ouestions bo
ascertain sounce of
infection,
(Reproduced from
Warwick 2004).

recently consumed foods (and their condition)

whether the patient hos visited a howsehold that possesses pets

whether in particular in c-g above, the patient or athers in the household may have had direct or
indirect contact with persons or inanimate material from these categories
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Guidance

Table 2
Common zoanases signs and symptoms.
Zoonosis/condition Source Signs and symatoms Zoonasisloondition Signs & symptoms Table 2.0
Comman zoonases
Salmanellesisfgastroentaritis Fish, amphibian, reptile, bird, Nausea, vamiting, diarrhaea, abdeminal cramps and signs and i
mamnal pain, fever, painful joints, meningtis, flu-{ike Saimoneliosis/gastroententis Fish, amphibian, reptile, bird, | Nausea, vemiting, diarhoea, abdominal Syatoms. |
_— . P o . , d ain. fever. painful inints experiencing these
E coliinfection/gastraanteritis Amphibian, reptile, bird, Nausea, vamiting, diarrhoea, abdaminal cramps and bl cramps and pain, fever, palnlul joints, incicatars repart Lo
. e -~ . meningitis, flu-like po
maminal pain, fever, painful joints, meningitis, flu-ke = o = " d — a h?ﬁlmmle .
- o I JE— . . coli infectionfgastroenterntis phibian, reptile, auseq, vomiting, diarfhoea, abdomi professional. These
Gamwlnha;t_annsw‘ ﬁmphmmn,_mpﬂle, bird, Nalusex. '.lammlnu. d.mlrrhusa, x!:dqrpmxl cramps and mammal cromps and pain, fever, painful jolnts, are o small samole
gastroantaritis mammal-primate pain, fever, painful jpints, meningitis, flu-{ike meningitis, flu-ike of relatively
Leptospirasis Amphibian, reptie, bird, Flufike, vomiting, icll“_”ﬁ- telangiectasia, weils, Campyiobacteriosis/astroentenitis | Amphibian, reptile, bird, Mausea, vomiting, diarhoea, abdominal ﬁi:;:: ginmrr'al-ln-
mamenal splenormegaly, meningitis mammal-primate crarmps and pain, fever, painful joints,
Psittacasis Bird, mammal-primate Fl-lke, peumania, fever, cough meningitis, flu-like
Vibriasis Fish, amphibian, reptie, bird Gastraintestinl, pain, vomiting, fever, otds Leptaspiresis Amphibian, reptile, bird, Flurlike, vemiting, icterus, telangiectasia,
Lyme disease/bartonellasis Mammal Flu-fike, fever, rash, gastrointestinal - - - - - g_ - 2
. Peittacosis Bird, mammalprimate Flu-like, pneumania, fever, cough
Toxocariasis Mammal Eya problems
Giardiasis Mamemal-primate Gastrointestingl, faver, nausea, fatique, weight loss Witwdoals Pish, amphibiion, reptie, bied | Gastrointestinal, pain, vamiting, feve, ciits
Tuberculoss Fish, amphibian, reptle, bird, Respiratary, flu-ike, Tever, welght loss Lyme disease/bartaneiosis Mammal Fiurlike, fever, rash, gastraintestinal
mammal-primate Tonoeariass Mammal Eye problems
(-faver ieptle, bird, mammal Faver, flu-like Gigrdiasis Mammal-primate Gastrointestingl, fever, nausea, fatigue,
Cryptosporidiosis Fish, amphibian, reptile, bird Acute pastrointestingl disturbance, nausea, vemit- weight loss
ing, pain, fever, flu-lke Tuberculosis Fish, amphibian, reptile, bird,| Respiratory, flu-like, fever, weight loss
Macroparasits infestation, e.0 Fish, amphibian, reptle, bird, Gastrointestingl disturbance, abdemingl eramps i el
helinths and ectoparasites mamal, mammal-primate and pain, waight lass, flu-ke Q- fever Reptile, bird, mammal Fever, flu-like
Ringwiorm Mamemal, mameal-primata Patchy skin, inflammation, itching Cryptosporidiosis Fish, amphibian, reptile, bird | Acute gostrointestinal disturbance, nausea,
. " . . A vamiting, pain, fever, flu-like
Allergic alvaalitis Bird Parsistent dry cough, chest irritation
Lfmp'gfémchnrinmsninuiﬂs Mamemal ;‘I::jusex. vamiting, anorexia, faver, headache, Moacrpamsts infesiotion Ef&mﬂr;:;::ﬁ:ﬁ:f ' fm':ﬁ:;tr;fiﬁﬂ;:ﬁhﬁ Ek";'nal
virus atigue.
Ringwarr Mammal, mammal-prmate | Patchy skin, inflammation, itching
If experiencing these indicators report to a healthcare professional. These are a small sample of relatively W | A4lleraic abealits Bird Persistent dry cough, chest iritation

to pet suppliers

common animal-to-human diseases (derived with permission from Warwick at al.,” http:/fwww.cieh.org/jehr/
default.aspx?id=41584). Onset of signs and symptoms of an animal-related disease may occur within hours ar
not for several weeks or months following exposure to an exotic animal. Most cases of diseases are not serious,
but it is important to report any suspicion of having an animal-linked disease because treatment may vary from
regular ilnesses and early access to medical help can alleviate greater problems as well as assist health workers
to provide best advice.

Impartant: The anset of signs and symploms of an animal-related disease may oeour within heurs of not for sevenal
wizeks or maonths following exposure 10 an exatic anirmal. Mest cases of diseases are nol sericus, but it is important Lo
report any suspicion of having an animalklinked disease because treatment may wary from regular illnesses and early
access to medical help can alleviate greater problerms as well as assist health workers provide best advice.




Guidance to public

Exotic Pets

Reducing the risk of human infection




Injuries

¢ Small but important contribution to public health concerns

e Wholly avoidable




Public health policies?

Update advice to public and healthcare professionals
Consumer protection, e.g. EMODE, pet labelling
Positive lists

Trade bans




Conclusions

Trade out of control

Historical attempts at control (negative lists, education etc) - faile
Public health/zoonoses/allergies - significant issue

Species over-diversity - major issue

Antimicrobial resistance - significant issue

Animal welfare - major issue (goes beyond improved husbandry)

Species conservation - increasing concern
Invasive alien species: novel pathogens threat - major issue

Best advice = “Advisable not to keep exotic pets”




