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Updates on emerging and
evolving gastrointestinal
parasites in dogs and cats

Gastrointestinal parasites are a common veterinary concern and pet owner conversation. Globally,
parasite ranges and abundances are evolving, and various clinical management challenges in dogs
and cats have emerged. Some of these are novel, such as hookworm multi-drug resistance, and others
have been veterinary challenges for years, like Giardia's zoonotic potential. For these examples and
others, there has been increased awareness of the need for appropriate veterinary anthelmintic use
and stewardship. This review provides an update on selected gastrointestinal parasites of One Health
importance, highlights gastrointestinal parasite global management and prevention recommendations,
and summarises recent research, along with potential risks associated with pet importation and travel.
Suggestions on freely available online resources to assist with practical veterinary clinical management
(screening, diagnosis, treatment, prevention) and pet owner communication, along with addressing
One Health and antiparasitic stewardship concerns, are provided from a global perspective, for
example The European Scientific Counsel for Companion Animal Parasites. Clinical cases are drawn
from molecular diagnostic faecal surveillance of dogs and cats during 2022 and 2023, and include

the following gastrointestinal parasites with zoonotic potential: hookworms (Ancylostoma caninum),
tapeworms (Echinococcus multilocularis), roundworms (Baylisascaris procyonis) and Giardia.
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arasites have long been a part of day-to-day routine

veterinary care worldwide. As new veterinary manage-

ment challenges have emerged in north America, such

as hookworm multi-anthelmintic drug resistance, there
have been other recently described changes in parasite frequen-
cies, distributions and emergence (locally, regionally and world-
wide). Detection of gastrointestinal parasite resistance and poten-
tial zoonotic concerns through recently introduced (and readily
available in north America for screening and diagnosis) faecal
testing methods (for example, molecular diagnostics), have high-
lighted the need for anthelmintic stewardship and communica-
tion of human health risk worldwide. Further, global veterinary
guidelines for gastrointestinal parasite management, alongside
recognition of the infectious disease impacts of pet importation
and travel, have raised awareness of the clinical implications of ca-
nine parasites (current, emerging and evolving), One Health and
subsequent need for veterinary attention to gastrointestinal para-

site management and pet-owner communication. Clinical exam-
ples of gastrointestinal parasites of One Health importance will be
used to spotlight these concerns and raise awareness of resources
for veterinary management, the latter of which include guidelines
from the European Scientific Counsel Companion Animal Para-
sites, the Companion Animal Parasite Council, the Canadian Par-
asitology Expert Panel and the Tropical Council for Companion
Animal Parasites.

Echinococcus multilocularis tapeworms in
British Columbia, Canada

This case concerns a young female entire Border Collie who ini-
tially presented for reduced appetite and weight loss, and shortly
thereafter developed bloody diarrhoea. Clinical history revealed
that she was not currently on endoparasite prevention, lived on
a sheep farm and was intermittently fed a raw meat-based diet,
including the occasional sheep carcass. Physical examination was
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reported as a thin dog, with no other significant clinical findings
aside from diarrhoea. The veterinarian treated her with metro-
nidazole and milbemycin oxime/praziquantel and submitted a
faecal sample as part of an infectious disease work-up. The dog
improved rapidly (within 48 hours) and a faecal quantitative pol-
ymerase chain reaction test detected Echinococcus multilocularis
(FigureI). This polymerase chain reaction panel test detects 20
common gastrointestinal parasites, along with markers for hook-
worm benzimidazole treatment resistance and Giardia assem-
blages with zoonotic potential.

E. multilocularis is a tapeworm of emerging concern in parts
of Europe and north America (Canadian Parasitology Expert
Panel, 2019; Companion Animal Parasite Council, 2023; Euro-
pean Scientific Counsel Companion Animal Parasites, 2023). In
their respective regions, foxes, raccoon dogs, wolves, domestic
dogs and other wild canids can serve as definitive hosts and are
a significant reservoir for infection, with adult parasite develop-
ment in their intestine occurring after consuming the parasite
(metacestode) in the liver of a rodent (the intermediate host).
The life cycle continues with tapeworm eggs shed through faeces
into the environment. Eggs are immediately infective, and dogs
may become infected through ingestion (eggs in food, water, the
environment) or auto-infection (Davidson et al, 2013; Canadian
Parasitology Expert Panel, 2019; Evason et al 2023a; Compan-
ion Animal Parasite Council, 2023; European Scientific Counsel
Companion Animal Parasites, 2023). However, dogs may also
be an aberrant (dead-end) intermediate host and develop alveo-
lar echinococcosis, which can be fatal in both dogs and humans
(Davidson et al, 2013; Canadian Parasitology Expert Panel, 2019;
Companion Animal Parasite Council, 2023; European Scientific
Counsel Companion Animal Parasites, 2023; Evason et al, 2023a;
Fisher et al, 2023).

Diagnosis of (and differentiation from Taenia spp.) intestinal
E. multilocularis in dogs through faecal surveillance may alert
to human exposure risk (Evason et al, 2023a; Leutenegger et al,
2023).

In this case, treatment and ongoing prevention is achieved
through limiting access to raw meat (offal) and wild rodent con-
sumption, and for dogs at high risk (for example, those that live
in endemic region or are imported from one) appropriate anthel-
mintic use with praziquantel or a praziquantel containing product
(Canadian Parasitology Expert Panel, 2019; Companion Animal
Parasite Council, 2023; European Scientific Counsel Companion
Animal Parasites, 2023).

The dog’s veterinarian worked with infectious disease special-
ists to ensure she was treated and followed up appropriately. The
dog’s owners were advised to connect with their human health
care provider and public health was notified, despite Echinococ-
cus not being reportable in British Columbia, Canada (Evason et
al, 2023a). In the UK, compulsory tapeworm treatment of dogs
will hopefully continue to ensure that the region remains free
of this parasite, and a recent study testing dogs only found one
dog (which had been illegally imported) infected with tapeworm,
which was molecularly identified as Taenia serialis (European Sci-
entific Counsel Companion Animal Parasites, 2023; Fisher et al,
2023).
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Hookworm (Ancylostoma caninum)
treatment resistance in Toronto, Canada
This case was an approximately 8 week old puppy presenting with
his owner for his very first veterinary visit. The puppy was consid-
ered healthy and age appropriate in development, on clinical his-
tory and physical exam. Among the variety of pet-owner ‘puppy’
topics (such as vaccination, behaviour and nutrition) communi-
cated during his visit, his veterinarian also discussed endoparasite
prevention. After this conversation with the owner, and commu-
nication of regional parasite guidelines (Canadian Parasitology
Expert Panel, 2019; Companion Animal Parasitology Council,
2023), a faecal test was submitted. Unsurprisingly, in a puppy of
this age and history, the result indicated infection with canine
hookworm.

The hookworms, Ancylostoma and Uncinaria spp. are some of
the most encountered gastrointestinal parasites in dogs world-
wide. At this time, A. caninum is considered uncommon in the
UK, and little is known regarding potential resistance emergence.
Clinical disease can be severe in young puppies with heavy hook-
worm burdens, due to aggressive worm feeding (causing anae-
mia). Typically, adult dogs have subclinical disease or less severe
clinical signs (Weese and Evason, 2019). Hookworms, specifically
the L3 larvae, can infect dogs through multiple means (Figure 2;
Evason et al, 2023b), and in the present case, were most likely
transferred from his mother while nursing (Canadian Parasitol-
ogy Expert Panel, 2019; Companion Animal Parasite Council,
2023; European Scientific Counsel Companion Animal Parasites,
2023; Evason et al, 2023b). Additionally, hookworm larvae can
be present in an arrested development phase within the dogs tis-
sues (Figure 3; Evason et al, 2023b), and then become re-activated
after anthelmintic therapy, a phenomenon referred to as ‘larval
leak’ Global parasite guidelines (Canadian Parasitology Expert
Panel, 2019; Companion Animal Parasite Council, 2023; Euro-
pean Scientific Counsel Companion Animal Parasites, 2023;
Tropical Council for Companion Animal Parasites, 2023) pro-

Figure 1. Adult Echinococcus multilocularis superimposed on a Canadian
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Figure 2. Life cycle of canine hookworm, Ancylostoma caninum (image reproduced with permission of MARS Pet Care/Antech Diagnostics,

Education).

vide resources for bitch, puppy and adult dog management (for
example, deworming and testing) of hookworms, along with
overall parasite preventive care.

In the USA, hookworm drug (anthelmintic) resistance has
evolved into an increasingly common veterinary challenge
(Jiminez Castro et al, 2019; Marsh and Lakritz, 2023; Leuteneg-
ger, 2023b; Leutenegger et al, 2023). At present, multi-anthel-
mintic drug resistance exists for the following commonly used
veterinary medications (Jiminez Castro et al, 2019; Jiminez
Castro et al 2021; Jiminez Castro et al, 2022; Venkatesan et al,
2023):
® Benzimidazoles (such as fenbendazole and febantel)
® Macrocyclic lactones (such as avermectin and milbemycin)
® Tetrahydropyrimidine (such as pyrantel).

Unfortunately, hookworm resistance has rapidly spread
across the USA, and is no longer confined to the southern states
like Florida (Leutenegger, 2023a; 2023b; Leutenegger et al,
2023; Venkatesan et al, 2023). Resistance is not isolated to the
Greyhound breed, from which it is theorised to have emerged,
as a result of anthelmintic selection pressure in Florida racing
Greyhound kennels (Jiminez Castro et al, 2019; Jiminez Castro
et al, 2021; Jiminez Castro et al, 2022). Recent research has de-

scribed detection of benzimidazole (such as fenbendazole and
febantel) hookworm treatment resistance as widespread across
north America, and within more than 70 dog breeds (Leute-
negger, 2023a; 2023b; Leutenegger et al, 2023).

Recently, a case series of dogs with hookworm treatment re-
sistance was reported in Canada, with some of these dogs hav-
ing a history of importation (from the USA) and some of the
dogs lacking a USA travel history (Evason et al, 2023b). This
study indicates that drug resistance is now endemic to some
degree in Canada and raises speculation of multi-anthelmintic
drug resistance emergence in other countries beyond those
previously described, such as Nigeria (Idika et al, 2016; Evason
et al, 2023b; Nezami et al, 2023). As hookworms are zoonotic,
and some of the above anthelmintics are used for human treat-
ment, multi-anthelmintic drug resistance has implications for
human health. Veterinary efforts to identify hookworm infec-
tions (and any resistance) through routine faecal screening and
attention to dogs with persistent hookworm infections to de-
tect suspect resistance, and consider additional testing (such
as serial faecal egg count reduction testing, quantitative poly-
merase chain reaction panels with resistance markers) allows
for targeted treatment and practical antiparasitic stewardship.
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Figure 3. Overview of hookworm ‘larval leak’ (image reproduced with permission of MARS Pet Care/Antech Diagnostics, Education).

Fortunately, the diagnosed hookworm infection in this case
did not concurrently detect the benzimidazole treatment resist-
ant marker on the dog’s quantitative polymerase chain reaction
panel result. The dog’s veterinarian and owner followed guidelines
for appropriate treatment and hookworm re-assessment testing
(Canadian Parasitology Expert Panel, 2019; Companion Animal
Parasite Council, 2023) and he went on to develop normally. The
dog’s veterinarian was informed of the change in local (Canada)
anthelmintic resistance patterns for hookworm and was mindful
of this emerging risk. In Canada, hookworm treatment resistance
may have begun with imported dogs from the USA, but this type
of resistance is now endemic within the country and has clini-
cal implications for available veterinary drug use, as once resist-
ance has developed to one drug its utility is limited (Evason et al,
2023b). Globally, due to dog importation and travel, there could
be the possibility of multi-anthelmintic drug resistance emerging
in other regions (Evason et al, 2023b).

Baylisascaris procyonis, Raccoon
roundworms in California, USA

This case concerns an adult male neutered hound whose vet-
erinarian performed routine faecal testing as part of his annual
wellness and health check (Companion Animal Parasite Council,
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2023). The test later detected Baylisascaris procyonis. No one at the
clinic felt comfortable with their communication of the specific
(and potentially severe) zoonotic aspects of Baylisascaris procy-
onis, as compared to their routine conversations around T. canis
and zoonotic parasites in general. No one at the clinic had realised
that B. procyonis was zoonotic, and staff were understandably con-
cerned about communication with the pet-owner. Hospital staff
reached out to infectious disease specialists and parasitologists for
assistance with management and One Health communication.

The roundworm, Baylisascaris procyonis, is highly prevalent in
raccoons, and can be found in north American dogs as an inciden-
tal finding, occurring in faeces due to either transient egg shed-
ding or true enteric infection (Canadian Parasitology Expert Pan-
el, 2019; French et al, 2019; Companion Animal Parasite Council,
2023). Typically, infection with B. procyonis, does not cause clini-
cal disease in dogs (or in humans); however, neural migrans has
been described in infected dogs (Gavin et al, 2005). Similarly, this
parasite rarely causes disease in humans, but can cause neurologi-
cal symptoms when it does occur (Gavin et al, 2005). The parasite
is often misidentified as T. canis; however, the two roundworms
can be differentiated through faecal quantitative polymerase chain
reaction or close microscopic exam, (differences include the pitted
outer shell of T. canis and a slight size difference in eggs).
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Figure 4. North American location of dogs with detected Baylisascaris procyonis, n=47 (45 dogs, 1 cat and 1 skunk). Map courtesy of JS

Weese, used with permission.

Recent canine faecal surveillance research has detected wide-
spread B. procyonis in multiple regions of the USA and Canada
(Figure 4; Leutenegger, 2023b). In Europe, a study in Norway de-
scribed infection with this parasite in racoons and raccoon dogs
that were illegally imported (Davidson et al, 2013). Detection of
roundworm eggs in at risk dogs, or in endemic regions, should
prompt parasite differentiation (from T. canis) and immediate
treatment with routine dewormers (Canadian Parasitology Expert
Panel, 2019; Companion Animal Parasite Council, 2023). In cases
of raccoon roundworm, effective treatment of the dog and im-
mediate communication of the diagnosis with the owner to raise
awareness around reduction of exposure to raccoons and their
zoonotic infectious disease risk should occur (Canadian Parasitol-
ogy Expert Panel, 2019; French et al, 2019; Companion Animal
Parasite Council, 2023).

Giardia duodenalis

This case concerns a middle-aged dog who presented with his
owner for a 3-4week history of diarrhoea (intermittent initially,
and now several times daily). As part of an infectious disease
work-up, the veterinarian performed a faecal assessment (via
quantitative polymerase chain reaction) which detected Giardia
duodenalis and the marker for G. duodenalis assemblages of zo-
onotic potential (assemblages A/B).

Dogs infected with Giardia duodenalis can be very challeng-
ing for veterinarians. This protozoal parasite can result in clini-
cal disease (typically acute or chronic diarrhoea), or dogs can
test positive and not have any clinical signs (Companion Animal
Parasite Council, 2023; European Scientific Counsel Companion
Animal Parasites, 2023). In dogs with clinical signs consistent

with infection (like diarrhoea) that test positive, treatment is cur-
rently advised (Companion Animal Parasite Council, 2023; Eu-
ropean Scientific Counsel Companion Animal Parasites, 2023).
However, dogs lacking clinical signs that test positive frequently
raise questions from pet owners (and veterinary teams) regard-
ing whether treatment should be initiated or not. At present, most
parasitologists, infectious disease specialists, the Companion Ani-
mal Parasite Council (2023) and the European Scientific Counsel
Companion Animal Parasites (2023) do not advise treating dogs
lacking clinical signs, as part of appropriate antiparasitic use and
stewardship.

Challenges arise when dogs lacking clinical signs that test
positive are refused entry at their daycare, dog park or other dog
group setting, or concerns regarding environmental shedding (for
example by shelters, kennels or dog parks) are raised. More ques-
tions around treatment (and antiparasitic use) can occur when the
concern regarding Giardia’s zoonotic potential arise, as without
confirmatory testing for zoonotic potential veterinarians should
probably assume human risk is present (Marsh and Babcock,
2015; Companion Animal Parasite Council, 2023). More ques-
tions can occur when these pet owners are considered high-risk
for zoonotic infection - for example the young, elderly and im-
munocompromised.

There are other clinical questions associated with Giardia,
along with those currently swirling in the infectious disease
world as to whether this parasite should now be considered ‘back-
ground noise’ due to its prevalence globally. Examples of Giardia
prevalence include one recent study (Leutenegger, 2023b) of over
300000 faecal samples from pets in north America, which de-
scribed detection in dogs ranging from 14-17%, with just under
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4% of those detecting with the marker for Giardia with zoonotic
potential. In this same study, Giardia detection in cats ranged from
6.3-7.5%, and of those, 11.8-19.1% were Giardia with zoonotic
potential from Canada and the USA, respectively (Leutenegger,
2023b). In Western Europe, a recent study of local canine sites
(Drake et al, 2022) reported that of the 22.8% of dogs who were
positive for a gastrointestinal parasite, Giardia was the most com-
mon (17.3%).

In the present case, treatment with fenbendazole (a 3-day
course at 50 mg/kg orally once daily), together with bathing to re-
move cysts and concurrent removal of faeces from the dog’s yard,
led to a rapid improvement of his clinical signs (Companion Ani-
mal Parasite Council, European Scientific Counsel Companion
Animal Parasites). Careful questioning of the owner did not reveal
high-risk humans and proper hand hygiene and communication
of risk was completed by his veterinarian.

Conclusions

Ongoing pet (and human) risk assessment and gastrointestinal
parasite preventive care, combined with attention to anthelmin-
tic stewardship, will likely be needed as more research emerges
globally on endoparasite frequency and distribution. Following
global guidelines for parasite testing and veterinary faecal sur-
veillance, should help shed light on where these parasites are
emerging, how widespread this distribution may be, identify
how they are evolving (for example, any emerging drug resist-
ance) and ensure appropriate antiparasitic use, while alerting to
One Health concerns.
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