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OCCUPATIONAL HEALTH
AND SAFETY

L’HYGIÈNE ET LA SÉCURITÉ
DU TRAVAIL

The risk of exposure to zoonotic agents is inherent in
the practice of veterinary medicine. While compris-

ing only a small percentage of those with reported
occupational injuries or diseases (1), veterinary practi-
tioners should remain diligent to protect their own
health and that of their staff. A number of parasites
are recognized causes of zoonotic disease. This paper
provides a brief description of some of the relevant
parasitic zoonoses encountered by veterinarians in small
animal practice. Relevant nonparasitic zoonoses were
covered in a recent companion paper (Can Vet J 2002;
43:631–636). Not all possible zoonotic parasitic diseases
or those that are mainly a concern for immunocom-
promised individuals are discussed; rather, this report
concentrates on diseases that are most relevant to vet-
erinary practitioners in Canada. 

Toxoplasmosis
Toxoplasma gondii is a coccidian parasite that is typically
associated with cats and with potentially severe con-
genital disease in humans. The vast majority of T. gondii
infections in cats are subclinical. Clinical disease is
more common in stressed, concurrently ill, or immuno-
compromised cats and can be manifested as fever, dys-
pnea, coughing, lymphadenopathy, myalgia, vomiting,
diarrhea, icterus, splenomegaly, neurologic abnormal-
ities, retinochoroiditis, or granulomatous panuveitis (2).

Shedding of T. gondii oocysts appears to be rare in
cats. Studies have reported that � 1% of domestic cats
shed T. gondii at any point in time (4,5). Further,
because oocysts require 1 to 5 d to sporulate and become
infective, the fastidious grooming behavior of most
cats makes the presence of T. gondii oocysts on the
hair coat quite unlikely (4). As a result, there is a very
low chance that working with cats in veterinary practice
would result in acquisition of T. gondii infection (4). In
fact, it has been reported that cat ownership appears to
be a higher risk for veterinarians to seroconvert than is
working with cats in practice (6,7). 

The main concern regarding T. gondii is its potential
for zoonotic transmission to pregnant women and the

development of congenital disease. Congenital toxo-
plasmosis can occur when naïve (seronegative) women
acquire a primary infection during the 1st or 2nd trimester
of pregnancy (3), which can result in spontaneous abor-
tion, premature birth, encephalitis, or other neurologi-
cal abnormalities. To decrease the likelihood of con-
genital toxoplasmosis, the American College of
Obstetricians and Gynecologists recommends precon-
ceptional serologic testing (8). If antibodies (IgG)
against T. gondii are present, it is considered that there
is no risk for congenital infection of a fetus (8). Retesting
of seronegative women at 20 to 22 wk of gestation,
and then near, or at, term to detect primary infection has
also been recommended (9).

Risk to female veterinary personnel is through oral
contact with cat feces. Avoiding contact with cats is nei-
ther practical nor necessary for pregnant (or potentially
pregnant) veterinary personnel, as direct contact with cats
is an infrequent source of infection. Decreased exposure
to cat feces, however, is important. Therefore, preg-
nant women should not handle cat feces and litter. In
addition, other clinic personnel should clean fecal stain-
ing of fur promptly, and litter boxes should be cleaned
daily with scalding water. In summary, avoiding contact
with cat feces and employing measures of personal
hygiene can effectively prevent transmission (10).

Cryptosporidiosis
Cryptosporidiosis is caused by the protozoal parasite
Cryptosporidium parvum. While the disease is com-
monly encountered in neonatal ruminants, there has
been some debate as to whether C. parvum is a pathogen
in immunocompetent dogs and cats, or whether asymp-
tomatic infections are the rule. Thus, although cases
of clinical cryptosporidiosis in dogs and cats have been
reported, experimental inoculation of kittens and puppies
with C. parvum has only resulted in asymptomatic
infections (11). Nevertheless, infected animals shed
oocysts that are immediately infective for other ani-
mals and, potentially, for humans. However, in light of
the very low prevalence of cryptosporidiosis in dogs and
cats, these animals appear to constitute a minor poten-
tial zoonotic threat.

Profuse, watery diarrhea is the most common pre-
sentation in human cases of cryptosporidiosis, with a
duration that is dependent on the immune status of the
individual. The disease is generally self-limiting in
immunocompetent humans, with a clinical course that
lasts 3 to 12 d (12). However, C. parvum may cause
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prolonged, potentially fatal, illness in patients with
acquired immunodeficiency syndrome (AIDS). Outbreaks
in humans are most commonly associated with conta-
minated water sources; however, direct transmission
of C. parvum from animals to humans can occur. 

Cryptosporidium oocysts are highly resistant to dis-
infectants. The most effective form of killing is exposure
to extreme temperatures (less than -20°C or greater
than 60°C) (13). Prevention of cryptosporidiosis among
veterinary personnel involves personal hygiene; par-
ticularly, close attention to hand washing.

Giardiasis
Giardiasis is a common cause of diarrheic disease in dogs
and cats, especially amongst young animals. In a recent
survey of fecal samples from 1216 dogs in 15 veterinary
practices across Canada, 7.2% of samples were detected
as being positive for Giardia antigen, and 73% of infec-
tions occurred in animals less than 1 y of age (14).
This study also showed that the majority of Giardia
infections in dogs were asymptomatic, as 64 out of
82 (78%) infected dogs did not have diarrhea.

Giardiasis is also the most common intestinal parasitic
disease of humans in North America (11). Most human
infections are acquired from contaminated water, and the
majority of such contaminations appear to be human in
origin (15). However, Giardia isolates are generally
not highly host-specific (11). Thus, contact with dogs,
cats, or both has been shown to be a significant risk for
giardiasis in humans (16).

Zoonotic transmission of Giardia from animals to
humans involves ingestion of the cyst stage of the par-
asite in feces. Infection in humans results in highly
variable clinical signs that, typically, include diarrhea.
Disease can be mild and transient; however, severe and
chronic infections can occur (17).

Fecal samples from any dog and cat with acute or
chronic diarrhea should be considered as potential
sources of Giardia infection. Proper disposal of feces and
handwashing should decrease the risk of zoonotic trans-
mission. Monitoring of dogs and cats for Giardia infec-
tion should be part of a regular health check program.

Toxocara canis and Toxocara cati
Toxocara canis and, less commonly, T. cati are associ-
ated with visceral larva migrans (VLM) and ocular
larva migrans (OLM) in humans. Both roundworms
are relatively common in dogs and cats, respectively, par-
ticularly in young animals (18). However, estimates
of the prevalence of infection are variable and depend on
the manner in which animals are maintained. For exam-
ple, in The Netherlands, the prevalence of T. cati in stray
cats (21%) was significantly higher than in domestic cats
(4.7%) (19). In the United States, T. canis was detected
in the feces of 4% of dogs that visited the Oklahoma State
University Clinic in 1990 (20). Likewise, 2.9% of dogs
from Dutch households were detected as being infected
with T. canis (19). Finally, 3% (14/423) of canine fecal
samples examined by using the standard flotation method
at the Animal Health Laboratory, University of Guelph,
between 1999 and 2001, were positive for T. canis. In
contrast, 9% (14/152) of cat fecal samples were positive

for T. cati over the same period (B. McEwen, personal
communication). 

While VLM and OLM most commonly occur in chil-
dren, adults can be affected. Human infection is acquired
though ingestion of larvated eggs of Toxocara spp.
from the soil or fomites. After hatching in the small intes-
tine, the larvae penetrate the intestinal mucosa and
then reach the liver via the portal circulation. Thereafter,
they may disseminate to the lungs, brain, or eyes (21).
Clinical presentation is variable, depending on the
infective dose, the immune status of an individual, and
the site(s) of dissemination. Asymptomatic infection
is common. In an examination of 8457 sera from humans
considered representative of the general population in the
United States, 2.8% of individuals were identified as
being seropositive. However, seroprevalence varied
with age, culture, and socioeconomic level (22). Visceral
larva migrans typically occurs in children from 1 to 4 y
of age with a history of pica. Weight loss, pyrexia,
malaise, and cough are frequent complaints. Most cases
are self-limiting; however, serious disease can occur (12).
Pulmonary disease can include bronchiolitis, asthma, and
nonspecific pneumonitis. Central nervous system (CNS)
infection may be manifested as seizures, psychiatric
disorders, or, less commonly, encephalitis. Myocardial
or CNS involvement is often fatal (21). Ocular larva
migrans is usually unilateral and can result in vision loss
or strabismus. Ocular disease is generally seen in the
absence of other signs of VLM, and a history of pica is
less common than with VLM. The mean age when
OLM is diagnosed is 7 to 8 y (22). Within Canada, the
zoonotic threat of Toxocara spp. is unclear. However, it
is worthy of note that VLM is currently a very uncom-
mon diagnosis in humans living in Canada (J. Keystone,
personal communication). 

Hand washing after handling animals and prompt
proper disposal of feces should greatly reduce the
chance for exposure. Routine deworming and moni-
toring for Toxocara spp. should be part of a preventive
program for both dogs and cats. The earliest that eggs of
T. canis are shed in the feces of puppies is approximately
3 wk of age, while for T. cati in kittens, it is approxi-
mately 6 wk of age. Thus, in litters of puppies in which
T. canis is considered a problem, deworming should
begin at 2 wk of age and be repeated every 2 wk until
approximately 10 wk of age. Puppies that are first seen
at 5 to 6 wk of age should routinely be treated at this time
and again 2 and 4 wk later. Thereafter, up to 6 mo of age,
they should be treated on a monthly basis. Kittens
should be dewormed for the first time at 6 wk of age,
again at 8 and 10 wk, and then monthly until 6 mo of age.
In general, dogs and cats above 6 mo of age should be
monitored once or twice a year for intestinal parasites and
treated accordingly. Animals in households with children
or immunocompromised individuals should be monitored
and treated more frequently.

Baylisascaris procyonis
Raccoons across North America are commonly infected
with the ascarid nematode Baylisascaris procyonis.
The eggs of this roundworm are similar in morphology
to those of Toxocara spp. and, upon ingestion, larvae that
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hatch from infective eggs undergo migration in a wide
range of intermediate hosts. Thus, B. procyonis is the
most frequently identified cause of larva migrans in
animals, and it has been associated with severe neuro-
logical disease in more than 90 species of mammals
and birds (23). The parasite is also an important cause of
VLM, OLM, and neural larva migrans in humans (24);
it has resulted in death or severe CNS disease in at
least 10 children (23). As with Toxocara spp., children
who are 1 to 4 y of age appear to be at greatest risk of
becoming infected with B. procyonis.

Within the United States, the prevalence of B. pro-
cyonis in raccoons is highest on the west coast and in the
midwestern and northeastern parts of the country where
up to 82% of animals have been detected as being
infected (23). In Canada, prevalence estimates range from
51% to 61% for raccoon populations in British Columbia,
Ontario, and Québec (25–27). However, a lower estimate
of 7% was obtained in Nova Scotia (28).

In light of the high prevalence of B. procyonis in
raccoons, and both the high fecundity and zoonotic
potential of the parasite, the keeping or feeding of rac-
coons should be strongly discouraged. All raccoons
examined by veterinarians should be considered infected,
and attention should be paid to personal hygiene. Finally,
all raccoons in rehabilitation centers, particularly juve-
niles, should be dewormed regularly for this parasite.

Hookworms
Cutaneous larva migrans (CLM) or “creeping erup-
tions” are serpiginous, erythematous, pruritic tracks
that occur in the skin of humans in association with
the transient migration of hookworm larvae. Infections
are due to direct contact of skin with larvae in the envi-
ronment, and they are usually associated with 1 or
2 hookworms of dogs: Ancylostoma braziliense or A. can-
inum. Since A. braziliense is generally involved in
more severe, protracted cases, CLM is typically diag-
nosed in humans residing where A. braziliense is endemic
in the dog population (southeastern parts of the USA and
in the Caribbean). Within Canada, CLM is diagnosed
very rarely in those humans who have not travelled
outside the country (J. Keystone, personal communi-
cation). Therefore, the risk to veterinary personnel is min-
imal. Prompt disposal of dog feces and regular deworm-
ing programs will control transmission of hookworms
to humans.

Sarcoptic mange (canine scabies)
Sarcoptic mange is a parasitic disease of dogs caused
by Sarcoptes scabiei var. canis. There is no age, breed,
or sex predilection, and affected animals typically dis-
play an acute onset of intense pruritis. Lesions are more
common over the pinnae, face, limbs, and ventrolateral
part of the trunk (29). Human scabies is usually asso-
ciated with S. scabiei var. hominis; however, zoonotic
disease caused by S. scabiei var. canis is frequently
reported and may occur in 30% to 50% of canine cases
(29). It has been suggested that human infection with
S. scabiei var. canis causes self-limiting disease (30);
however, persistent infection has been reported more
recently (29).

Human infection with Sarcoptes var. canis can be via
direct contact with infected animals or via indirect con-
tact with fomites (bedding, grooming utensils) (29).
A single washing of fomites in hot water and deter-
gent is effective at eliminating S. scabiei. Canine cases
of sarcoptic mange can readily be treated with iver-
mectin or selamectin.

Conclusion
Animals that appear healthy must not be dismissed as
possible sources of zoonotic pathogens, as some animals
may be asymptomatic carriers. For example, Hill et al (4)
reported the identification of Cryptosporidium parvum,
Giardia, Toxocara cati, Salmonella Typhimurium, or
Campylobacter jejuni from 9.4% of healthy client-
owned cats and 22.6% of healthy shelter cats. Spain et
al (5) reported the detection of enteric zoonotic pathogens
from 40.7% of cats either from humane societies or
presented to primary care veterinary clinics. Accordingly,
attention should be paid to personal hygiene after han-
dling any animal.

Potential exposure to zoonotic disease is an inherent
risk in veterinary medicine. While it is virtually impos-
sible to completely prevent exposure to zoonotic agents,
measures can be taken to protect veterinarians and staff
from acquiring infections. If attention is paid to aware-
ness of disease with zoonotic potential, identification of
infected animals, proper handling and housing, and
personal hygiene, the risks to veterinary personnel can
be greatly reduced.
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