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Qualitative Risk Assessment of Infectious Agents Associated with Canine 
Importation into Canada, 2023–2024 

Appendix 2 

Appendix 2 Table. Data compiled from a comprehensive literature search and shared with experts prior to questionnaire completion to inform the estimates for likelihood of entry, likelihood of canine exposure, and likelihood of human exposure 
for a qualitative risk assessment of 53 hazards potentially associated with canine importation into Canada. 
HAZARD CATEGORY GEOGRAPHIC DISTRIBUTION STATUS IN MAJOR IMPORTING COUNTRIESi PATHOGEN DYNAMICS OTHER INFORMATION 
Bartonella vinsonii subsp. 
berkhoffii 
(Bartonellosis) 
UNCERTAINTY = 
High 
*More than 10 Bartonella spp. 
have been documented to 
infect canines as incidental 
hosts (1,2). 
 

Bacteria Suspected to have worldwide distribution 
(1,2). 

Predominately related to the distribution of 
the vector(s) (2). 

Ctenocephalides felis (cat flea) is 
confirmed, the brown dog tick 

(Rhipicephalus species complex) is 
suspected (3,4). 

High seroprevalence has been reported in 
warm temperate and tropic areas, as well 

as in free-roaming dogs (2). 
 

United States (EL): Seroprevalence is low in owned dogs; 
higher (~30%) in some free-roaming dogs in southeastern 

and western regions (1). 
Ukraine (SUS): No prevalence data in dogs was found. 

Bartonella spp. (no further differentiation) was detected in 
9.1% Ixodes ricinus ticks and 6.2% in Dermacentor 

reticulatus ticks (5) 
Mexico (EC): 32.2% of 31 stray dogs tested in central 

Mexico were seropositive for B. vinsonii subsp. berkhoffii (6). 
Limited information was found on the prevalence in domestic 

animals or humans. 
Slovakia (SUS): No prevalence data in dogs was found. 

A study of small mammals detected four species of 
Bartonella in 64.8% animals sampled, but none were 

identified as B. vinsonii subsp. berkhoffii (7) 
Hungary (UK): No prevalence data in dogs was found. 

South Korea (UK): No prevalence data in dogs was found. 
Poland (UK): No prevalence data in dogs was found. 
Russia (UK): No prevalence data in dogs was found. 

Bartonella spp. infections are highly prevalent in rodents in 
Russia (8). 

Australia (UK): No prevalence data in dogs was found. 
Taiwan (UK): No prevalence data in dogs was found. Not 

isolated from dogs or their fleas (9). 
 

Predominately vector-borne transmission. 
Ctenocephalides felis (cat flea) is confirmed, R. 
sanguineus (brown dog tick) is suspected (3,4). 
Prolonged periods of high bacteremia, as well 

as subclinical infection, are common (1). 
 

Bartonella spp. are difficult 
to culture, so many studies 

rely on seroprevalence. 
Antibody cross-reactivity 
can also occur between 
species, which further 

complicates surveillance 
(1). 

Canine infectious 
respiratory disease (CIRD) 
complex agents 

Bacteria & viruses Pathogens associated with CIRD complex 
have worldwide distribution (10). 

United States (EC): In a study, ocular and oronasal swabs 
from shelter dogs were tested using qPCR – 47.7% of 
asymptomatic dogs were positive for at least one CIRD 

Transmission via direct contact with respiratory 
secretions (11). 

Incubation period is generally 2 to 10 days (11). 
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(Canine infectious respiratory 
disease) 
UNCERTAINTY = 
Moderate 

Proportion associated with each etiological 
agent are unknown as diagnostic testing is 

rarely completed and coinfections are 
common (11). 

Highest prevalence typically in dogs 
housed in high densities (i.e., kennels, 

shelters) (12). 
 

pathogen. B. bronchiseptica (19.5%), CAV-2 (12.5%), CDV 
(7.4%) and CPIV (3.2%) were the most prevalent (13). 

Between 2018-2019, tonsillar, conjunctival and nasal cavity 
swabs were pooled from 133 client-owned asymptomatic 
dogs and 295 asymptomatic shelter dogs. Samples were 
tested with PCR - 11.3% and 40.3% of client owned dogs 

and shelter dogs were positive for at least one CIRD complex 
pathogen respectively (14). 

Ukraine (SUS): No prevalence data in dogs was found. 
Mexico (SUS): A study examined the lungs of 35 dogs that 

had died from acute or subacute pneumonia with 
immunohistochemistry. 77%, 57% and 51% were positive for 

CDV, CAD-2 and CPIV, respectively (15). 
Slovakia (SUS): In a study comparing 20 dogs with CIRDC 
and 10 healthy dogs – 60% of the CIRDC dogs were ELISA 
positive for CHV-1 whereas none of the healthy dogs tested 

positive (16). 
Hungary (EC): Of the 109 nasal and oropharyngeal swabs 
and serum samples sent to the Royal Veterinary College, 
39.2% and 43.3% were seropositive for canine respiratory 
coronavirus and canine parainfluenza virus, respectively. 

Additionally, 7.4% and 32.4% were PCR positive for canine 
respiratory coronavirus and canine parainfluenza virus, 

respectively (17). 
South Korea (EC): 300 nasal swabs were collected from 

dogs in the Gwangju metropolitan city animal shelter in 2019 
– 49.3% were PCR positive for at least one pathogen. 31.7%, 

2.3%, 2.0%, 0.7% samples were PCR positive for CHV-1, 
BB, CPIV, CRCOV, respectively (18). 

Poland (EC): Swabs of the upper respiratory tract and 
tracheal lavages from 40 dogs exhibiting signs of CIRD were 

analyzed – 65% had coinfections of 2 or more pathogens. 
Canine herpesvirus had the highest prevalence (32/40), 

followed by canine parainfluenza virus (27/40), Bordetella 
bronchiseptica (13/40) and canine adenovirus-2 (4/40) (19). 

Russia (SUS): No prevalence data in dogs was found. 
Australia (SUS): Canine infectious tracheobronchitis is 

present in Australia, however no prevalence data in dogs was 
found. 

Taiwan (SUS): No prevalence data in dogs was found. 
Other: 

In Austria, nasal and tonsillar swabs were taken from 214 
dogs affected with infectious respiratory disease and 50 
healthy dogs – the most common viruses detected were 

canine respiratory coronavirus (7.5%) and canine 
parainfluenza virus (6.5%) (20). 

In 61 dogs with acute respiratory signs in Germany, 78.7% 
were PCR positive for B. bronchiseptica. In the 90 clinically 

healthy dogs also tested, prevalence was 45.6% (21). 

Dogs can remain infectious for at least a month 
(11) 

Subclinical infection is possible (24). 
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In New Zealand, 94 dogs were tested for CIRD pathogens – 

21% were positive for at least one pathogen by qPCR. 
Prevalence of B. bronchiseptica was 6% (22). 

In southern Italy, serum samples were collected from 590 
adult dogs and 100 puppies. The samples were tested for 
canine respiratory coronavirus using ELISA – 23.3% of all 

samples were positive (23). 
Seroprevalence of canine coronavirus in domestic dogs is 
59.1% in Canada, 54.4% in the United States, 36% in the 
United Kingdom, 30.3% in the Republic of Ireland and 

17.8% in Japan (23). 
 

Brucella canis 
(Canine brucellosis) 
UNCERTAINTY = 
High 

Bacteria Suspected to have worldwide distribution, 
although consistent prevalence studies are 

lacking (25,26). 
Predominantly found in Central and South 
America, Asia and the Southern USA (27). 

Highest seroprevalence in areas of high 
dog density, such as breeding kennels 

(26). 

United States (ER): Most common in southern USA; 
seroprevalence in shelters ranged from 0% to 8.6% (28). 

Ukraine (SP): The first report of canine brucellosis occurred 
in July 2020 (27). 

Mexico (EC): In Central and South America, seroprevalence 
varied from 3.3% to 30.5% (including Mexico, Argentina, 

Brazil, Peru, Columbia) (29). 
Slovakia (UK): No prevalence data in dogs was found. 

Hungary (SP): The first outbreak of B. canis in a kennel was 
in 2011. Brucella canis was cultured from 3/31 dogs and 

rapid slide agglutination test was positive in 7/31 (30). Cases 
of B. canis are considered rare in Hungary (31). 

South Korea (ER): A study collected 2,394 samples from 
companion and stray dogs in 2015-2016. 1.3% of samples 

were positive for B. canis antibodies (0.9% companion, 2.5% 
stray) (Jung et al., 2018). Prevalence of disease using 

serological and bacteriological tests in companion dogs was 
2.1% in Incheon and 2.1% in Jeolla. 7.9% of stray dogs from 

Daejeon were positive (32). 
Poland (ER): In a study screening the database of the 

European veterinary laboratory, 3.7% of all dog samples 
received from 20 European countries (including Poland) were 

PCR positive for Brucella spp. - 6.7% of these positive 
samples were from Poland specifically (31). 

Russia (UK): No prevalence data in dogs was found. 
Australia (AB): Australia and New Zealand considered free 

of B. canis (33). 
Taiwan (SP): Although cases have been reported in Taiwan, 

no prevalence data in dogs was found. 
Sporadic cases have been reported in Europe and Africa 

(33–37). 
 

Transmission is direct via breeding or contact 
with bodily fluids, especially reproductive 

secretions. Vertical transmission also occurs 
(33). 

Dogs are typically chronically (months to years) 
infected without clinical signs (25) 

 

Case numbers may be 
underestimated in central 
Europe because B. canis 
is not notifiable to the OIE 

or to the EU (38). 

Burkholderia pseudomallei 
(Melioidosis) 
UNCERTAINTY = 
High 
 

Bacteria Generally restricted to 25 degrees north or 
south of the equator, with the highest 

incidence reported from Southeast Asia 
(Northern Thailand) and Northern Australia 

(39). 

United States (Sp): Non-endemic, with sporadic cases 
linked to travel to endemic regions (40). 

Ukraine (Ab): 
Non-endemic. No data found in dogs. 

Soil and water borne, particularly moist clay 
soils and pooled surface water. Infection can 

occur through open skin contact with 
contaminated soil, bites of arthropod vectors, 

inhalation of dust or aspiration of contaminated 

Considered to be an 
emerging disease in 

humans. Believed to be 
markedly under-reported in 

humans with very little 
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Mexico (Sus): Sporadic cases reported in humans. 

Considered possibly endemic. No data found for dogs. 
Slovakia (Ab): 

Non-endemic. No data found in dogs. 
Hungary (Ab): 

Non-endemic. No data found in dogs. 
South Korea (Ab): Rare human cases reported but linked to 

travel to endemic regions (41). No data found in dogs. 
Poland (Ab): 

Non-endemic. No data found in dogs. 
Russia (Ab): 

Non-endemic. No data found in dogs. 
Australia (EL): Endemic in northern Australia (42). No data 

found in dogs. 
Taiwan (ER): Considered endemic with cases reported in 

humans (43). No reported data in dogs. 
Other: Shelter dogs were sampled in Thailand (n=156) to 

examine potential exposure to B. pseudomallei. 5.77% were 
seropositive (44). 

water, or ingestion of contaminated water, or 
animal products (including milk if infection 

occurs in the mammary gland). Bacteria can be 
aerosolized following heavy rains (e.g., 

monsoons) (39). 

information available in 
canines (39). 

Campylobacter Jejuni & C. 
upsaliensis 
(Campylo-bacteriosis) 
UNCERTAINTY = 
High 

Bacteria Worldwide distribution. 
Prevalence higher in dogs housed in higher 
density settings, as well as younger versus 

older animals (45). 
 

United States (EC): A study conducted between 2016-2020 
in pet store puppies found that 117 out of 121 human patients 

with Campylobacter had reported contact with a dog the 
week before symptom onset – 88% had had contact with a 

pet store puppy. Additionally, the study identified drug- 
resistant C. jejuni infections (46). 

As structured survey from 2017-2018 performed by the 
American Pet Products Association found that 17% of dog 

owners feed their pets raw human food and 3% purchase raw 
dog food (47). No prevalence data in dogs was found. 

Ukraine (EC): Infections with Campylobacter species are 
endemic in all European countries (48). No prevalence data 

in dogs was found. 
Mexico (UK): No prevalence data in dogs was found. 

Slovakia (EC): Infections with Campylobacter species are 
endemic in all European countries (48). 135 dogs in eastern 
Slovakia were tested via PCR, with the overall prevalence of 
30.4% (C. jejuni - 51.2%, C. upsaliensis – 39% and C. coli - 

9.8% (49). 
Hungary (EC): Infections from Campylobacter species are 
endemic in all European countries (48). No prevalence data 

in dogs was found. 
South Korea (UK): No prevalence data in dogs was found. 
63.6% of harvest mice sampled over 2 years were positive 

for C. jejuni (50). 
Poland (EC): Infections with Campylobacter species are 

endemic in all European countries (48). A study from 2013 in 
Bydgoszcz recorded a Campylobacter prevalence of 4.81% 

in dogs (C. jejuni and C. coli) (51). 
Russia (UK): No prevalence data in dogs was found. 

Fecal-oral transmission via direct or indirect 
contact with infected animals or consumption of 

contaminated food and water. Prolonged 
subclinical infection common with shedding of 

the bacteria in feces (45). 
 

Surveillance and 
prevalence information 

differs greatly per country 
(45). 
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Australia (EC): In 1999, 34% of feral dogs carried C. 

upsaliensis and 7% carried C. jejuni (50). 
In 2008 a study estimated roughly 5,000 human cases of 
campylobacteriosis annually could be attributed to contact 

with dogs <6 month (52). 
Taiwan (EC): In 2005, 2.7% of household dogs and 23.8% of 

stray dogs were positive for Campylobacter - C. jejuni was 
the most prevalent comprising 86.8% of the positive cases 

(53). 
Other: 

Portugal: 125 rectal swabs were collected from 54 hunting 
dogs and 71 companion dogs. 32 tested positive, of which 

44% were C. jejuni (54). 
 

Capnocytophaga 
canimorsus & C. cynodegmi 
(Capnocytophaga) 
UNCERTAINTY = 
Moderate 
 

Bacteria Suspected to have worldwide distribution 
(55). 

Part of the normal bacterial flora of the oral cavity of dogs 
and cats (56). 

Prevalence estimates range from 24% to >80% of dogs. 
United States (EC): Samples of tooth plaque were collected 

from 131 dogs – 49.2% dogs carried a species of 
Capnocytophaga. Of those 21.7% carried C. canimorsus and 

11.7% carried C. cynodegmi (57). 
Ukraine (UK): No prevalence data in dogs was found. 
Mexico (UK): No prevalence data in dogs was found. 

Slovakia (UK): No prevalence data in dogs was found. 
Hungary (UK): No prevalence data in dogs was found. 

South Korea (UK): No prevalence data in dogs was found. 
Russia (UK): No prevalence data in dogs was found. 

Australia (UK): No prevalence data in dogs was found. 
Taiwan (EC): Oral swabs were taken from 82 companion 

dogs and 16 shelter dogs. Capnocytophaga sp. were 
detected via PCR in 51% of dogs – of these C. cynodegmi 

made up 48% and C. canimorsus 1% (58). 
Other: 

In Japan, oral swabs taken from 325 shelter dogs in 
Kanagawa between 2004-2006 were tested using PCR. 

Prevalence of C. canimorsus was 74% and C. cynodegmi 
was 86% (59). 

In Switzerland, saliva was tested via PCR from 105 dogs 
from Basel, Lausanne and Valis. Prevalence of C. 

canimorsus was recorded at 60% (60). 
In Iran, oral swabs were taken from 125 dogs and the 

prevalence of C. canimorsus and C. cynodegmi was 50% 
and 90% respectively (61). 

In 1995, oral swabs from 90 dogs were collected from a 
military camp in Northern France and 25.5% were C. 

canimorsus positive (62). 
 

Considered to be commensal bacteria in the 
oral cavity. Dogs are long-term carriers (55). 

Incubation period of 1-8 days (63). 
 

 

Ehrlichia canis Bacteria Wide distribution in warm temperate and 
tropic areas that coincides with distribution 

United States (EC): Highest in the central United States 
(14.5%-45% seroprevalence); <5% in west, mid-west and 

Tick-borne transmission (65). Canada does not have 
established populations of 
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(Canine monocytic 
ehrlichiosis) 
4 genogroups have been 
identified: United States (US), 
Taiwan (TWN), Brazil (BR) 
and Costa Rica (CR) (64) 
UNCERTAINTY = 
Moderate 

of main vector, the brown dog tick 
(Rhipicephalus species complex) (65). 

northeast. Out of 7,056,709 dogs tested, over 200,000 had 
Ehrlichia antibodies. Among dogs with suspected tick-borne 

illness, E. ewingii is the most prevalent (3.8%), followed by E. 
chaffeensis (3.1%) and E. canis (1.8%) (66). 

Ukraine (UK): No prevalence data on E. canis in dogs was 
found. 

Mexico (EC): Of the 1706 dogs sampled from 74 veterinary 
centres, 51% were seropositive for Ehrlichia spp. using 

SNAP 4DX tests (67). 
Slovakia (EC): Serum samples from 78 dogs in eastern 
Slovakia were tested for E. canis using IFA and ELISA. 

37.2% were IFA positive and 6.8% were ELISA positive (68). 
Hungary (ER): Blood samples from 1305 healthy pet dogs 

from 19 counties were tested. Only 0.16% of dogs were 
seropositive for E. canis (68). 

South Korea (ER): Rhipicephalus sanguineus is rarely found 
in Korea (69). 

Of 229 hunting dogs, 6.1% were E. canis positive. Of 692 
stray dogs, none tested positive for E. canis (70). 

Poland (ER): 400 dogs from 23 clinics were tested between 
2011-2014 using PCR and SNAP 4DX tests seroprevalence 
of E. canis was 1.5%. No dogs tested positive on PCR (71). 
Another study showed that out of 3,094 dog samples, only 

0.26% were seropositive for Ehrlichia spp. (72). 
Russia (ER): The most common tick species in Russian 

cities are Dermacentor reticulatus, Ixodes persulcatus, and I. 
ricinus (73). 

In a study testing ticks found on dogs, E. canis was only 
detected in one R. sanguineus tick from Sevastopol (73). 

Australia (EC): Rhipicephalus linnaei is present in central and 
northern regions (74). 

The first detection of E. canis was in May 2020 (74) 
Ehrlichia canis is considered widespread in Indigenous 

communities (75). 
A convenience sample of R. linnaei from dogs around cities 

and in Indigenous communities detected E. canis is 62.9% of 
ticks (76). 

Taiwan (EC): The enzootic cycle of E. canis has been 
documented in dogs (77). 

Enzootic cycles of Ehrlichia spp. between ticks and wild 
animals are widespread in Korea, Japan and southern China, 

all in close geographic proximity to Taiwan (77). 
In 2009, blood samples were taken from 87 dogs presenting 

to veterinary hospitals throughout Taiwan with signs 
consistent with ehrlichiosis, of which 17 had E. canis morulae 
(78). In a study in Nantou County, 15/175 dogs and 3/306 R. 

sanguineus ticks were PCR positive for E. canis (79). 
 

Main vector is the brown dog tick, 
(Rhipicephalus species complex), with 

transmission occurring as early as 3 hours after 
tick has begun feeding. No transovarial 

transmission occurs in the tick (65). 
Dog can be persistent subclinical carriers for 

years (65). 
 

the tick vector. Adventitial 
introductions are reported. 

Local household 
infestations of brown dog 
ticks have occurred (80). 



 

7 of 88 

HAZARD CATEGORY GEOGRAPHIC DISTRIBUTION STATUS IN MAJOR IMPORTING COUNTRIESi PATHOGEN DYNAMICS OTHER INFORMATION 
Ehrlichia ewingii 
(Canine Ehrlichiosis) 
UNCERTAINTY = 
Moderate 
 

Bacteria Reported predominately in the United 
States. Distribution mirrors the main vector, 

Amblyomma americanum (65). 

United States (EC): Out of 7,056,709 dogs tested, over 
200,000 had Ehrlichia antibodies. Among dogs with 

suspected tick-borne illness, E. ewingii is the most prevalent 
(3.8%), followed by E. chaffeensis (3.1%) and E. canis 

(1.8%) (66). 
Ukraine (AB): Ehrlichia ewingii has not been detected in 

Europe (81). 
Mexico (UK): A study evaluating tick-borne pathogens in 

Mexican dogs did not identify E. ewingii (82). 
Slovakia (AB): Ehrlichia ewingii has not been detected in 

Europe (81) 
Hungary (AB): Ehrlichia ewingii has not been detected in 

Europe (81). 
South Korea (SP): 

The first domestic case of E. ewingii occurred in 2018. 
Amblyomma americanum is not present in South Korea, but 
studies have shown E. ewingii is present in wild rodents (83). 

Poland (AB): To date E. ewingii has not been recorded in 
Poland (71). 

Russia (UK): 
No prevalence data on E. ewingii in dogs was found. 

Australia (AB): 
Ehrlichia ewingii is not present in Australia. 

Taiwan (UK): 
No prevalence data on E. ewingii in dogs was found. 

Other: 
Outside of the USA, E. ewingii has been detected in dogs 

from Brazil and Cameroon (65). 
 

Tick-borne transmission (65). 
Main vector is the lone star tick, Amblyomma 

americanum (65). 
Dogs can be subclinically infected and maintain 

the infection for 5 months to 2 years. White-
tailed deer also have important role in 

maintaining bacteria (65). 
Incubation period is 2 to 3 weeks (65). 

 

Canada does not have 
established populations of 
the tick vector. Adventitial 
introductions are reported 

(84). 

Leptospira interrogans & 
Leptospira kirschneri 
(Leptospirosis) 
Within these two species, at 
least 10 serovars have been 
associated with disease dogs 
including: 
Icterohaemorrhagiae, 
Canicola, Pomona, 
Grippotyphosa (85). 
UNCERTAINTY = 
Moderate 
 

Bacteria Recognized as the zoonosis with the 
largest distribution in the world (86). 

Endemic in many countries, particularly 
tropic and subtropical areas with high 

rainfall, and often has a seasonal 
distribution linked to warm temperatures 

and high rainfall (87). 
Latin America, the Caribbean, the Indian 
subcontinent, Southeast Asia, Oceania 
(which includes Australasia, Melanesia, 
Micronesia and Polynesia) and parts of 
Eastern Europe are the most significant 

foci of disease (88). 
 

United States (EC): 
Found across the United States. 

Leptospira interrogans serovars Canicola and 
Icterohemorrhagiae were the most common serovars in dogs 

in the USA prior to vaccine development (89). 
A cross-sectional study examined 40,118 canine 

leptospirosis PCR tests run between 2009-2016 and 
recorded an overall test-positive proportion of 5.4% across 
the USA with the southwest having the highest prevalence 

(8.1%) (90). 
Ukraine (EC): 2.75% of dogs were seropositive for L. 

interrogans between 2001 and 2015 in Lviv Oblast region 
(91). 

Mexico (EC): 4.9% of stray dogs tested in southern urban 
areas were seropositive for L. interrogans (Jimenez-Coello et 

al., 2010). 
400 stray dogs tested for leptospirosis in the municipality of 
Merida Yucatan had an overall prevalence of 35% with the 

most prevalent serogroups being Canicola and 
Icterohaemorrhagiae (92). 

Dogs can be incidental hosts of any Leptospira 
strain (85). 

The incubation period is usually 2 days to 4 
weeks. Subclinical or recovered dogs may still 
shed viable bacteria in their urine sporadically 

for days or months (85). 
Spirochetes can remain viable for months in 

moist soil saturated with urine (85). 
Any age, breed or sex of dog is susceptible to 

infection (89). 
 

In some areas there is 
seasonal influence, with 

incidence of infection 
increasing in later summer 

and early fall or, where 
winters are rainy and cold, 

the winter (85). 
Vaccination is the main 

strategy to control disease. 
The overall protection is 

roughly 84% and 
protection against renal 

carrier status is 88% (104). 
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Slovakia (EC): Of 314 domestic dogs in Eastern Slovakia 

tested, 12.4% had Leptospira antibodies with the most 
common serovar being Icterohaemorrhagiae (93). 

Hungary (SUS): A study testing rodents from urban 
environments showed that 18% were carriers of various 
Leptospira species (94). L. pomona is recorded in dog 
populations in Hungary. In the neighbouring country of 
Serbia, overall seroprevalence from 1045 canine sera 

samples collected from shelter dogs was 5.45%: 33.3% 
icterohaemorrhagiae, 29.8% pomona, 14% canicola, 3.5% 

grippotyphosa, 1.7% Bataviae and 1.7% Sejroe (95). 
South Korea (UK): The main reservoirs involved in human 
leptospirosis are wild rodents, such as Apodemus agrarius 

(96). No prevalence data in dogs was found 
Poland (EC): Red foxes are commonly exposed to 

Leptospira serovars in both central and eastern Poland (97). 
In a study, blood samples taken from 130 dogs recorded a 

seroprevalence of 21.5% - with serovars Sejroe and Canicola 
being the most common (98). In wild animals such as foxes, 
brown bears and small mammals, the Saxkoebing serovar is 

the most prevalent (99). 
Russia (EC): Between 2012-2017, 720 domestic dogs were 
sampled in St-Petersburg and 22.9% had specific antibodies 

to leptospiridae (100). 
Australia (EC): In mainland Australia, the overall prevalence 
of canine leptospirosis obtained from sampling dog shelters 
was 1.9%. Throughout the country, many species such as 
cattle, pigs, horses, dogs, cats, possums, bandicoots, rats, 
mice, seals and Tasmanian devils have been found to carry 

Leptospira species (101). 
Taiwan (EC): 

45.6% of shelter dogs in the northern regions of Taiwan, 
were seropositive 45.6% (102). 

7.22% of stray dogs sampled in central Taiwan between 
2009 and 2011 were seropositive (103). 

 
Mycoplasma haemocanis 
UNCERTAINTY= Moderate 

Bacteria Worldwide distribution, prevalence varies 
geographically (105). 

In Europe, encountered in areas with 
Mediterranean and sub-Mediterranean 

climate (106). 

United States (Sp): A study found a prevalence of 0.6% 
from 506 canine blood samples throughout the United States 

(107). 
Ukraine (Sp): A study examining 52 ticks and 23 dog blood 
samples from Kiev found a prevalence of 4% (1/23) in dog 

blood samples and a prevalence of 0% in ticks (108). 
Mexico (Sp): A study examining tick and flea-borne 

pathogens in 19 stray dogs found a prevalence of 5.3% (1/19 
dogs) (109). 

Slovakia (Sus): A study examining 300 red foxes in eastern 
Slovakia found 1 positive case of M. haemocanis (110). 

No data in dogs was found. 

Natural mode of transmission is uncertain. 
Suspected transmission is through the bite of 
Rhipicephalus sanguineus (brown dog tick) 

(105). 
Once infected, M. haemocanis 

enters blood steam → attaches to surface of 
RBCs → multiply and colonize on RBCs. 

Parasitize amino acids, fatty acids, cholesterol, 
vitamins from RBCs → trigger immune 

response that causes RBC damage/death 
(115). 
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Hungary (ER): A study examining 78 dogs from Hungary 

found 1 positive case (111). 
A study examining 79 confiscated fighting dogs found a 

prevalence of 40.5% of dogs (32/79). Likely more common in 
fighting dogs because of transfer of blood (112). 

South Korea (EC): A study examining 510 across South 
Korea found a prevalence of 0.2% (113). 

A study examining 532 outdoor dogs found a prevalence of 
38.2% (168/532) (69). 

Poland (Uk): No data in dogs was found. 
Russia (Uk): No data in dogs was found 

Australia (Sp): A study found a prevalence of 0.8% from 251 
canine blood samples from Sydney (114). 

Taiwan (Sp): A study examining 93 dogs from countries 
throughout southeast Asia found 2 dogs from Taiwan that 

tested positive for M. haemocanis (9). 
Rickettsia conorii subsp. 
conorii 
(Mediterranean Spotted Fever) 
UNCERTAINTY = 
Moderate 

Bacteria Identified in the Mediterranean Basin (e.g., 
southern Europe, northern Africa), the 

Middle East and the Indian subcontinent 
(116,117). 

Originally only thought to be present in 
southern Europe, Northern Africa and India 
– reports show it is also present in central 

Europe and southern Africa (118). 
Includes range of primary vector, the brown 

dog tick (Rhipicephalus species 
complex) (116,119). 

 

Seroprevalence in endemic regions ranges from 15-74% 
(120). 

Bacteria can be detrimental to tick survival, so infection 
prevalence within ticks is generally <15% (118,121). 

United States (SP): Although brown dog ticks are endemic 
in the USA, MSF is not endemic in the USA. Less than 50 

imported cases have been clinically or serologically identified 
by the CDC, however this may be due to inadequate 

recognition (122). 
Ukraine (EC): MSF is endemic in countries surrounding the 
Black Sea – Turkey, Bulgaria, Ukraine and Romania (123). 

No prevalence data in dogs was found. 
Mexico (AB): Not found in this region. 

Slovakia (EC): Serum from 239 humans (26 professionally 
exposed to domestic and wild animals and 213 suspected of 

having rickettsial infection) were screened for reactivity to 
rickettsiae and ELISA positive sera were confirmed by 

immunofluorescence. Of the 23.4% ELISA-positive sera, 
8.9% had IgG antibodies to R. conorii. The same testing 

procedure was done on serum samples from 391 dogs (366 
hunting dogs and 25 companion dogs). Out of 45 ELISA-
positive sera, 12 dogs had antibodies to R. conorii (124). 
Hungary (UK): Although MSF is endemic in neighboring 

countries, no prevalence data was found in dogs 
South Korea (AB): Not found in this region. 

Poland (UK): Although MSF is endemic in neighboring 
countries, no prevalence data was found in dogs 

Russia (AB): Not found in this region. 
Australia (AB): Not found in this region. 
Taiwan (AB): Not found in this region. 

Other: 

Transstadial transmission documented, but 
bacteria detrimental to tick survival (118,128). 

Bacteremia in dogs is low and of limited 
duration, so role as reservoirs is transient 

(118,129). 
The prevalence of ticks infected by R. conorii in 

the wild is low (125). 
Dogs are considered sentinels of R. conorii 

(130). 
Incubation period is typically 5-7 days (127). 

 

Canada does not have 
established populations of 

Rhipicephalus spp. but 
they are frequently 

introduced via imported 
dogs (131,132). 
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Serum samples were collected from 100 dogs attending a 

veterinary clinic in Catalonia (Spain) in 2012-2013. The 
seroprevalence was 42% (125). 

Serum samples collected from 194 dogs from different areas 
in Croatia were tested using IFA. 88% had antibodies for R. 

conorii (126). 
Cases are still being recorded in new locations such as 

Algeria, Malta, Cyprus, Slovenia, Croatia, Kenya, Somalia 
and South Africa (123). 

Seroprevalence in humans in Europe varies: Italy (3.9%), 
Spain (11.9%), Serbia (23%) (127). 

 
Microsporum canis & M. 
gypseum 
(Ringworm) 
UNCERTAINTY = 
Moderate 
 

Fungus M. canis: 
Found worldwide but is primarily in 

continental Europe, the eastern 
Mediterranean, and South America (133). 

M. gypseum: 
Circumglobal distribution (134) 

T. mentagrophytes: 
Circumglobal distribution (134) 

In dogs, M. canis comprises more than 
60% of dermatophyte infections reported 

(135). 
 

United States (EL): The Louisiana State University found the 
prevalence of positively cultured dermatophytes to be 3.8% 
among canines sampled across the southern USA (136). 

Ukraine (EC): In a study of 1,277 domestic dogs in Kharkiv, 
dermatophytosis was detected in 126 dogs (18.98%) (137). 

Mexico (EC): In a study evaluating dermatophyte prevalence 
in humans and animals – 57/8,684 human patients (0.65%) 

had zoophilic dermatophytes. The most common was M. 
canis (75.5%), followed by T. mentagrophytes (22.9%) and 
M. nanum (1.6%). 33 of 377 (8.73%) of dogs had positive 

culture for M. canis (72.7%), Trichophyton terrestre (12.15%), 
M. gypseum (9.1%) and T. mentagrophytes (6.1%) (138). 

Slovakia (SUS): A study in rabbits and guinea pigs recorded 
a prevalence of T. mentagrophytes in 6.25% and 10.68% 

respectively (139). Although this shows presence of 
dermatophytes in the country, no prevalence data in dogs 

was found. 
Hungary (SUS): Countries reporting the highest incidence of 
M. canis are mostly in the Mediterranean but also bordering 
countries such as Austria, Hungary, Germany and Poland 

(140). No prevalence data in dogs was found. 
South Korea (SUS): In a case study from 2016, a 6-year-old 
girl infected with M. canis had a history of contact with a dog 
(141). Although this proves the presence of dermatophytes in 

Korea, no prevalence data in dogs was found 
Poland (SUS): 
*See Hungary 

In a study evaluating dermatophytosis prevalence in 163 
rodents (rabbits, guinea pigs and hamsters) , 37.4% were 

involved in dermatophytosis. M. canis was the most common 
isolated agent (52.7%) (140). No prevalence data in dogs 

was found 
Russia (ER): 1,010 dogs suspected for dermatophytosis 

were examined. The average incidence in the Moscow region 
was 4.5% (142). 

Australia (SUS): No prevalence data in dogs was found. 

The incubation period for dermatophytes is 
seven to 21 days, after which single or multiple 

cutaneous lesions are likely to be observed 
most commonly on the face, distal limbs, and 

tail (151). 
Infectious spores are capable of surviving on 

environmental surfaces for up to 12 to 20 
months under optimal conditions (i.e., warmth 

and humidity); therefore, transportation 
facilitates (i.e., cargo areas, vehicles) may also 

be a source of infection among imported 
canines (152). 

Risk factors for the disease in dogs include 
psychological stress and overcrowded 

environments (153). 
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Taiwan (ER): In a study examining 250 pet rabbits, 29 

(11.6%) were positive for dermatophytes – 28 samples were 
identified as T. mentagrophytes and 1 sample was M. canis 
(143). Of the dogs (n= 1013) infected with Demodex canis, 
4.4% had M. canis and 2.2% had T. mentagrophyte (144). 

Other: 
A study in the United Kingdom found that 10% of samples 

collected from dogs yielded a positive culture for 
dermatophytes (145). 

In Italy, the reported prevalence of dermatophytosis was 7.5-
20.5% in dogs (146). 

Studies conducted in Europe indicate a higher prevalence of 
infection ranging from 19% to 44% among companion 

animals sampled (147–149). 
Global dermatophytosis contributes to less than 4% of all skin 

disorders reported among dogs and cats. However, 
dermatophytosis is not a reportable disease, and its 

prevalence is likely underestimated (150). 
 

Cancer cells of canine 
transmissible venereal 
tumor 
(Transmissible venereal 
tumor) 
UNCERTAINTY = 
Low 
 

Transmissible 
neoplasia 

CTVT has been reported in all continents, 
except Antarctica (154). 

Most commonly in tropical and subtropical 
countries, particularly in areas where large 
populations of stray and free-roaming dogs 

exist (154). 
Uncommonly reported in North and Central 
Europe (i.e., the Czech Republic, Finland, 

the Netherlands, Sweden, Switzerland, and 
the United Kingdom) and North America 
(i.e., Canada) due to the use of control 

measures for stray dog populations, pre-
breeding examination and effective 

treatment of clinical cases (155,156). 
Cases in these regions usually associated 

with importation events of dogs from 
countries where the disease is still 

endemic, including Puerto Rico, Papua 
New Guinea, and the southwest of France 

(154,156). 
It has also been reported in southeast 

Europe, Ireland, China, Indonesia, India, 
Central and South America and parts of 

Africa (157). 
 

United States (EL): CTVT was reported to be endemic only 
in remote Indigenous communities – including Indian 

reservations in Arizona and North Dakota (155). 
Ukraine (UK): No prevalence data in dogs was found. 

Mexico (EC): 300 stray bitches from the municipal animal 
shelter in Merida, capital city of Yucatan were examined and 

CTVT was identified in 15.3% bitches (158). 
Slovakia (UK): No prevalence data in dogs was found. 
Hungary (UK): No prevalence data in dogs was found. 

South Korea (UK): No prevalence data in dogs was found. 
Poland (UK): No prevalence data in dogs was found. 

Russia (SUS): Although CTVT was first described by a 
Russian veterinarian in 1870 (159), no prevalence data in 

dogs was found 
Australia (EL): CTVT was reported to be endemic only in 
remote indigenous communities - Northern Territory and 

Western Australia (155). 
Taiwan (UK): No prevalence data in dogs was found. 

Other: 
Some studies have reported the highest incidence of CTVT in 

dogs in India, ranging from 23% to 43% (160). 
In the Bahamas, Japan, and India, CTVT is the most 

common canine tumour (156). 
CTVT is underdiagnosed in Colombia due to limited 

literature available. The Boyacá department has a prevalence 
of 2.7%. At the Universidad de los Llanos, 8.6% of cancers 

diagnosed in dogs were identified as CTVT (161). 
 

CTVT growths can typically be seen between 
two to six months after direct implantation of 

tumour cells, although some reports have 
shown they can be observed as early as 15 

days after mating (160). 
Tumour size can vary from small nodules (5 

mm) to a large mass (>10 cm), most commonly 
located on the genitalia (157,160,162). 

Often these tumours are ulcerated, resulting in 
clinical signs of the condition, such as bloody 

vaginal or preputial discharge, genital swelling, 
intermittent or persistent ulcerated skin lesions, 
and excessive licking of the tumour site (160). 
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Alaria spp. 
(Intestinal flukes) 
UNCERTAINTY = 
Low 
 

Parasite Temperate climates across North America 
from Canada to Louisiana, Mexico, and 

South America; Europe; Middle East; and 
Africa (163). 

United States (Sp): The diagnosis of Alaria infections is 
sporadic around the country, occurring primarily in temperate 
regions, and most cases are associated with dogs that prey 
on small mammals, amphibians, or reptiles (164). A study 

found a prevalence of 0.19% (14/ 7,409) from fecal samples 
of client-owned dogs submitted to the Oklahoma State 

University from 2007-2018 (165). A study in Oklahoma found 
a prevalence of 1.8% (15/837) in shelter/rescue dogs and 

0.2% (9/5,417) in client-owned dogs from 2006-2014 (166). 
Ukraine (Sus): A study in east Ukraine found a prevalence of 

67.13% (143/213) for Alaria alata in wild foxes (167). No 
prevalence data for dogs was found. 

Mexico (Sp): Two stray dogs were found to be naturally 
infected with A. nasuae in 1989 (168). Alaria spp. has been 
reported in coyotes (169).No prevalence data in dogs was 

found. 
Slovakia (Sus): A study from 3 protected regions of east 

Slovakia found a prevalence of 1.6% (4/256) for A. alata in 
grey wolves (170). A study found a prevalence of 1.2% 

(14/1198) for A. alata in red foxes from the Slovak Republic 
(171). No prevalence data in dogs was found. 

Hungary (Sus): A study from across the country found a 
prevalence of 49.2% (413/840) for A. alata in red foxes (172). 

A study found a prevalence of 10% (2/20) for A. alata in 
golden jackals from 2010-2012 (173). No prevalence data in 

dogs was found. 
South Korea (Sus): Sporadic cases of A. alata have been 
reported in Korean raccoon dogs (174). No prevalence data 

in dogs was found 
Poland (Sus): A study in northwest Poland found a 

prevalence of 54.7% (339/620) for A. alata in red foxes (175). 
A study from northern Poland found a prevalence of 25% 
(24/96) for A. alata in raccoon dogs (176). No prevalence 

data in dogs was found 
Russia (Sus): A study in Yakutia, Russia found a prevalence 
of 31.6% for A. alata in red foxes (177). No prevalence data 

in dogs was found 
Australia (Ab): No data in dogs was found. 
Taiwan (Ab): No data in dogs was found. 

Indirect life cycle that requires one or two 
intermediate hosts to reach their infective stage 

(178). 
DH: dogs, cats, and a variety of other wild 

canids, felids, and small mammals including 
wolves, red fox, grey fox, mountain lion, striped 

skunk, coyote, mink, racoon, badger, wild 
boars, raccoon dog (163). 

1st IH: freshwater snail species (e.g., Helisoma, 
Planorbis spp) (163). 

2nd IH: frogs/tadpoles (frogs of the Ranidae 
family in the U.S.) (163) 

PH: Several nonessential hosts such as 
rodents, garter snakes, feral swine, and 

domestic chickens (163). 
Lifecycle: Adults reside in the small intestine of 
DH → adults lay eggs which are excreted in the 
feces → in aquatic environments miracidia (first 

larval stage) hatch from eggs → infect 1st IH 
(snail) → miracidia develop into sporocysts 

which hatch cercariae (larval stage) → 
cercariae leaves snail and penetrates 2nd IH (a 

tadpole or frog) → develop into non-
reproductive mesocercariae (infective larval 

stage) → DH gets infected through 
consumption of an infected 2nd IH (tadpole or 

frog) OR through the consumption of an 
infected PH (178,179). 

 

 

Ancylostoma spp. 
- A. caninum 
-A. braziliense 
-A. ceylanicum 
Uncinaria stenocephala 
(Hookworms) 
UNCERTAINTY = 
Low 

Parasite A. caninum 
-Broadly distributed in wild and domestic 

canids worldwide (180). Occurs in warmer 
parts of the world (181). 

A. braziliense 
-Restricted to the southeastern US and 

coastal areas of the Atlantic, the 
Caribbean, eastern coastal areas of 
Mexico, Central and South America, 

United States (EC): The CAPC prevalence map, showing 
test results for 12, 317,683 canine fecal samples from 2023, 
found a national prevalence of 2.40% (295,295/12, 317,683), 

with highest infection risks in Oklahoma, Louisiana, 
Mississippi, Alabama, Florida, and West Virginia. Hookworm 

species not specified (183). A study including 1,199,293 
canine fecal samples submitted to Antech Diagnostics in 

2006 found a national prevalence of 2.5% 
(29,556/1,199,293), with the highest prevalence in the 

southern region. Hookworm species not specified (184). A 

DH: 
-A. caninum: canid species (domestic dog, 

wolves, coyotes, foxes). 
-A. braziliense: canids and felids 

- A ceylanicum: canids, felids, humans 
-U. stenocephala: canid species (domestic dog, 

wolves, coyotes, foxes) 
PH: Rodents (e.g., mice). Larvae ingested by 

PH do not further develop in the host, but 
become dormant until ingested by DH (202) 
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southeast Asia, and the northern coast of 

Australia (182). 
A. ceylanicum 

-Occurs in India, Taiwan, central Thailand, 
Malaysia, Indonesia, Borneo, Surinam (in 
South America), and likely New Guinea 

(182). 
U. stenocephala 

-Northern US and Canada, EU, Africa, 
Australia in cool-weathered regions 

(180,182). 

study examining 148 dogs from Florida found 2 positive 
cases of A. braziliense (185). 

Ukraine (SUS): A study from the East Slovak Lowland, the 
region near the border of Ukraine, found a prevalence of 

10.09% (81/803) for Ancylostomatidae spp found in dog fecal 
samples collected from public places and dwellings (186). 
Mexico (EC): A study in Mexico City examining 1603 pet 
dogs found 30 dogs to be positive for Ancylostoma spp. 
(prevalence = 1.9%). Authors attribute low prevalence to 

most pet dogs likely being on a deworming program (187). A 
study in Tabasco, southeast Mexico examining 302 pet dogs 
found that A. caninum had a prevalence of 15.9% (48/302) 
(188). A study from a rural community in Yucatan (southern 

Mexico) examining 130 household dogs found that A. 
caninum had a prevalence of 73.8% (96/130) (189). 

Slovakia (EC): A study examining 495 dogs (pet, shelter, 
guard, working, and hunting) from across Slovakia found that 
A. caninum / Uncinaria spp. had a prevalence of 8.3% (190). 

A study examining 270 dogs from south-eastern Slovakia 
found a U. stenocephala prevalence of 9.6% (26/270) (191). 

Hungary (EC): A study examining 490 dogs from eastern 
and northern Hungary found that Ancylostomatidae had a 

prevalence of 8.1-13.1% (192). A study examining 20 golden 
jackals from 7 towns across Hungary found a prevalence of 

45% (9/20) for A. caninum and 40% (8/20) for U. 
stenocephala (173) 

South Korea (EC): A study in 1981 found a prevalence of 
8% in dogs from across South Korea (193). A study in 1981 
examining 102 stray dogs from Gyonggido, Korea, found a 
prevalence of 26% for A. caninum (193). A study examining 
245 dogs from 1992-1995 found an infection rate of 17.1% 

for A. caninum (193). 
Poland (EC): A study examining 100 companion dogs from 

both rural and urban areas found a prevalence of 16% 
(16/100) for Ancylostomatidae (194). 

A study in east-central Poland examining 3,712 dogs from 
2012-2015 found a prevalence of 2.99% for 

Ancylostomatidae (111/3,712) (195). 
Russia (EC): A study from Vladivostok, Russia examining 

782 owned dogs found a prevalence of 6.5% (51/782) for U. 
stenocephala (196). A study from Vladivostok, Russia 

examining 144 household dogs found a prevalence of 6.9% 
(10/144) for A. caninum (197). 

Australia (EC): A study from Queensland and New South 
Wales examining 201 peri-urban wild dogs found a combined 

prevalence of 28.8% for A. caninum and U. stenocephala 
(198). A study examining 285 canine fecal samples from 

remote communities across Australia found a prevalence of 

Lifecycle: Adults reside and mate in the small 
intestine of DH → eggs released in feces → 
under favourable environmental conditions 
(moisture, warmth, shade), a 1st stage larva 
develops within each egg and hatches in 1-2 

days → develops into 3rd stage (infective) 
within 5-8 days under favourable conditions 

(temperatures > 15C) → can survive 3-4 weeks 
in environment. Can be either: 

Ingested (free from the environment or from an 
infected PH) → mucosal migration to GI tract 

OR 
Penetrate dog skin at the paw → follow a semi-

tracheal migration from subcutaneous tissue 
→vasculature →right heart → lungs →trachea 

→ pharynx → GI tract 
A. caninum is the only species that infects 

neonates through transmammary transmission: 
-In dogs >6 mo of age, larvae increasingly 

undergo somatic migration following 
ingestion/skin penetration → GI tract → portal 
vessels → liver → right heart → lungs → left 

heart → somatic tissue → larvae become 
dormant or arrested → larvae become 
activated during pregnancy → larvae 

accumulate in the mammary glands and are 
secreted in the milk → transmammary 

transmission (182). 
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30.2% (86/285). A. braziliense, A. ceylanicum, and U. 

stenocephala were not detected (199). 
A study examining 1400 fecal samples from across Australia 

found a national prevalence of 6.7% for Hookworm (200). 
Taiwan (EC): Natural infections of A. ceylanicum have been 

sporadically reported in humans. From the limited data 
published, it appears to be present in dogs in Taiwan (201). 

No prevalence data in dogs was found. 
Angiostrongylus vasorum 
(French heartworm) 
UNCERTAINTY = 
Moderate 

Parasite Known to be endemic in various parts of 
Europe: 

Croatia, Denmark, France, Germany, 
Greece, Hungary, Ireland, Italy, The 

Netherlands, Portugal, Spain, Sweden, 
Switzerland, Turkey and the United 

Kingdom (203). 
Also known to be endemic in parts of 

Africa, South America and Canada (203). 
 

United States (SP): A. vasorum was identified in the lungs of 
a red fox in West Virginia in 2011 and a few imported cases 
have been reported (204). No prevalence data in dogs was 

found. 
Ukraine (AB): In a study testing Hungarian dogs for A. 

vasorum, no positive samples were detected in the regions 
bordering the Ukraine (205). No prevalence data in dogs was 

found. 
Mexico (UK): No prevalence data in dogs was found. 

Slovakia (ER): The first autochthonous case of A. vasorum 
was identified in 2013 in a 7-month-old Maltese (206). The 

prevalence of A. vasorum was recorded ~5% (207). 
Hungary (ER): Serum was collected from 1,247 dogs from 
various veterinary hospital – between 1 to 3% were positive 

(varied by test) (205). 
South Korea (AB): There has been no documentation of 

autochthonous cases of A. vasorum in Asia (208). 
Poland (ER): In a study of red foxes in Augustowska 

Primeval Forest, 76 foxes were necropsied – 5.3% (4/76) had 
A. vasorum nematodes in their cardiopulmonary system 
(209). In a study testing the serum of 3,345 dogs from 

veterinary clinics from all over the country – 1.79% (n=60) 
had antibodies to A. vasoum and 1.29% had parasite 

antigens (n=43) (210). 
Russia (UK): No prevalence data in dogs was found. 

Australia (AB): Not present, however cases have been 
identified in imported dogs (211). 

Taiwan (AB): There has been no documentation of 
autochthonous cases of A. vasorum in Asia (208). 

Other: 
Endemic in Canada in Newfoundland and Labrador as well 

as Nova Scotia (203,212). Recently it has also been 
identified in the red fox population in Prince Edward Island 
(213). A necropsy survey of dogs close to St John’s found 

that 10.7% (6/56) were infected (214). 
Prior to the 1960s, known to be present in discrete pockets in 

the southwest regions of France (203). 
In a study that sampled 1,748 dogs in Italy and tested them 
for A. vasorum using the Baermann method and serology, 

2.1% (n=37) dogs tested positive (215). 
 

Definitive hosts: various species of canids 
(particularly foxes, but also dogs, wolves and 

coyotes) (216). 
Intermediate host: pulmonate gastropod 

(slugs/snails) or frogs (216) 
Cycle: 

L1 larvae are ingested by intermediate host → 
develops into L3 larvae in intermediate host for 

16-18 days → IH ingested by DH → larvae 
penetrate the gut wall and migrate to the 
pulmonary arteries and right ventricle → 

mature into adult worms → adults mate and 
produce eggs → eggs hatch into L1 larvae in 

the lungs → L1 larvae are coughed up, 
swallowed, and pass in feces (216). 

 

Occupies the same 
location as canine 

heartworm (Dirofilaria 
immitis) (203). 

Prepatent period is 38-57 
days but can range from 

28-108 (203). 
Dogs can shed larvae for 
more than 5 years from a 

single (203). 
In infected geographic 

areas, dogs kept in groups 
(e.g., kennels) are more 

likely to spread the 
parasite amongst 
themselves (216). 
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Babesia canis spp. 
-B. vogeli 
-B. rossi 
-B. canis 
Babesia gibsoni 
(Canine babesiosis) 
UNCERTAINTY = Low 

Parasite B. vogeli 
-Worldwide distribution (Africa, Asia, 
Australia, Europe, and the Americas) 

(217,218). 
Most common in humid, warm regions of 

the world (217,219). 
B. rossi 

-CONFINED to sub-Saharan Africa 
(217,218). 

B. canis canis 
Widespread in Europe and Africa (217). 

B. gibsoni 
Worldwide distribution (Africa, Asia, 
Australia, North and South America, 

Europe). Originally endemic to Asia. Was 
likely spread through fighting dogs in areas 

where competent tick vectors are not 
widely distributed in North America and 

Europe (217). 
 

United States (EL): 
B. vogeli: 

A study found a prevalence of 0.31% (29/9367) in blood 
samples from across the US that were submitted to a 

diagnostic laboratory (220). 
A study conducting an antibody serosurvey of dogs in Florida 
found 46% of 393 racing greyhounds were seroreactive and 

0% of 50 pet dogs of various breeds were seroreactive (221). 
B. canis canis: 

A study found a prevalence of 0.19% (18/9367) in blood 
samples from across the US that were submitted to a 

diagnostic laboratory (220). 
Disease is most often diagnosed in southern regions 

(217).Higher prevalence rates are commonly found in rural or 
suburban areas adjacent to prairies/woodlands (219). 

B. gibsoni: 
A study found a prevalence of 2% (186/9367) in blood 
samples from across the US that were submitted to a 

diagnostic laboratory (220). 
A study including 33 Pit Bulls and 87 dogs of various other 
breeds from the southeastern US found positive cases for 
55% of Pit Bulls (18/33) and 0 positive cases in the other 

breeds (222). 
Lacks a competent vector in most of North America. Main 
mode of transmission is likely through dog fighting (217). 

B. rossi 
No data in dogs was found. 

Ukraine (EC): 
B. vogeli: 

A study found a prevalence of 0% (0/52) in ticks collected 
from pet dogs in Sevastopol city (Southeastern Ukraine) (73). 

No data in dogs was found. 
B. canis canis: 

A study found a prevalence of 26.1% (6/23) in client-owned 
dogs from Kiev (223). A study found a prevalence of 29% 

(45/155) in pet dogs from Western Ukraine (224). 
B. gibsoni: 

No data in dogs was found. 
B. rossi 

No data in dogs was found. 
Mexico (EC): 

B. vogeli: 
A study found a prevalence of 10% (3/30) in dogs already 
showing clinical signs suggestive of babesiosis or similar 

disease (225). 
B. canis canis: 

No data in dogs was found. 
B. gibsoni: 

B. vogeli -Vector: Brown dog tick 
(Rhipicephalus sanguineus) 

Disease occurs throughout the year in endemic 
regions (217). 

B. canis canis: 
-Vector: Ornate cow tick (Dermacentor 

reticularis) 
Incidence of infection is highest in the fall and 

spring (219). 
B. rossi: 

-Vector: Yellow dog tick (Haemaphysalis 
elliptica) 

Incidence of infection is highest during the 
summer months (219). 

B. gibsoni 
-Vector: Haemaphysalis bispinosa and 

Haemaphysalis longicornis (in Asia) (112,219). 
R. sanguineus (possibly) in Africa, North 

America, Europe (112,219). 
Life cycle 

Mammalian stage: 
Infected tick takes a blood meal from dog, 

inoculating the host with sporozoites from its 
saliva → sporozoites invade RBCs and multiply 

asexually by binary fission → the resultant 
merozoites rupture the RBCs and invade 

additional RBCs 
It is unclear whether transformation from 

merozoite to gametocyte begins in the dog or 
tick 

Tick stage: 
Tick ingests blood meal from infected host → 
ingested gametocytes fuse to form zygote → 
zygote invades epithelial cells of tick mid gut 

and undergoes meiosis → gives rise to 
ookinetes → ookinetes invade either: 

Salivary gland → ookinetes transform into 
sporozoites, the infective stage (transstadial 

transmission) 
Or 

Ovary (transovarial transmission) (219,234). 
 

B. gibsoni 
-Higher prevalence in 

fighting dog breeds due to 
transmission through bite 

wounds (217). 
- In the US, most infections 

are American pit bull 
terriers and American 
Staffordshire's. This is 
believed to be due to 

fighting (217,234). 
-Greyhounds appear to 
have a higher rate of 

exposure and infection 
than other breeds (219). 
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A study found a prevalence of 0% (0/116) using results of 

PCR-tested canine blood samples submitted to IDEXX 
laboratories (226). 

B. rossi 
No data in dogs was found. 

Slovakia (EC): 
B. vogeli: 

No data in dogs was found. 
B. canis canis: 

A study found a prevalence of 20.5% (24/117) in dogs from 
Southern Slovakia and a prevalence of 0% in dogs from 

Western Slovakia (227). 
B. gibsoni: 

First clinical case was described in 2016 regarding 2 
American pit bull terriers used for dogfighting (228). 

No prevalence data in dogs was found. 
B. rossi 

No data in dogs was found. 
Hungary (EC): 

B. vogeli: 
A study in Germany examining 78 stray dogs being imported 

from Hungary found a prevalence of 1.3% (1/78) (111). 
B. canis canis: 

A study in Germany examining 78 stray dogs being imported 
from Hungary found a prevalence of 50% (39/78) (111). 
study found a prevalence of 5.7% (37/651) in dogs from 

Budapest and Debrecen (229). A study found a prevalence of 
5.5% (5/90) in pet dogs from Southwestern Hungary (230). 

B. gibsoni: 
A study in Germany examining 78 stray dogs being imported 
from Hungary found a prevalence of 1.3% (1/78) (111). In a 

study including 79 American Staffordshire Terrier dogs 
(confiscated for illegal dog fights), a prevalence of 40.5% was 

found (32/79) (112). 
B. rossi 

No data in dogs was found 
South Korea (EC): 

B. vogeli: 
No data in dogs was found 

B. canis canis: 
No data in dogs was found 

B. gibsoni: 
A study found a prevalence of 10.6% (232/2185) using 

results of PCR-tested canine blood samples submitted to 
IDEXX laboratories (226). 

B. rossi 
No data in dogs was found. 

Poland (EC): 
B. vogeli: 
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No data in dogs was found. 

B. canis canis: 
A study found a prevalence of 30.4% (72/237) in pet dogs 
from central Poland (224). A study found a prevalence of 

28% (23/82) in sled dogs from central Poland (231). A study 
found a prevalence of 8.5% (14/165) using results of PCR-

tested canine blood samples submitted to IDEXX laboratories 
(226). 

B. gibsoni: 
A study found a prevalence of 0% (0/165) using results of 

PCR-tested canine blood samples submitted to IDEXX 
laboratories (226). 

B. rossi 
No data in dogs was found. 

Russia (Sp): 
B. vogeli: 

A study found a prevalence of 0% (0/43) in ticks collected 
from domestic dogs across Southern Russia (73). No data in 

dogs was found. 
B. canis canis: 

A study found a prevalence of 20.3% (82/404) in ticks 
collected from domestic dogs across Southern Russia (73). 

No data in dogs was found. 
B. gibsoni: 

Sporadic cases in dogs have been reported from Moscow, 
the Lipetsk Oblast, Ufa, St Petersburg and Oryol (73). 

B. rossi 
No data in dogs was found. 

Australia (ER): 
B. vogeli: 

A study found a prevalence of 3.6% (27/740) in dogs across 
Australia (226). 

A study found a prevalence of 0% (0/100) in pet dogs from 
southeastern Queensland (Eastern Australia) (232). 

The same study found a prevalence of 10% (13/130) in free 
roaming dogs from Northern Australia (232). 

B. canis canis: 
-No data in dogs was found. 

B. gibsoni: 
Endemic in American pit bulls ONLY (232). 

A study found a prevalence of 0.27% (2/740) using results of 
PCR-tested canine blood samples submitted to IDEXX 

laboratories (226). 
B. rossi 

No data in dogs was found. 
Taiwan (EC): 

B. vogeli: 
A study found a prevalence of 9.5% (37/388) in stray/free 

roaming dogs across Taiwan (233). 
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B. canis canis: 

No data in dogs was found. 
B. gibsoni: 

A study found a prevalence of 15.7% (61/388) in free 
roaming dogs. Majority of positive cases were from Northern 

Taiwan (56/61) (233). 
B. rossi 

No data in dogs was found. 
 

Crenosoma vulpis 
Eucoleus (Capillaria) 
aerophilus 
(Canine Lungworm) 
UNCERTAINTY = 
Low 
 

Parasite C. vulpis 
-Endemic in the northeastern quarter of 
North America and areas of temperate 

climate in Europe and Asia (235). 
-The prevalence of infection in dogs is 

unknown for most regions (235). 
-Reports of naturally occurring C. 

vulpis infections in the domestic dog are 
few and occur sporadically worldwide 

(236). 
E. aerophilus 

-Worldwide distribution (235). 

United States (EL): 
C. vulpis 

-Endemic infection in dogs or wild canids has been reported 
in Illinois, Massachusetts, and NY (235). 

-2 positive cases in domestic dogs were reported in New 
England, United States in 2021 (236). 

-No prevalence data for dogs was found. 
E. aerophilus 

-A study found a prevalence of 0.4% from 6458 canine fecal 
samples (CAPC, 2018). 

-A retrospective study found a prevalence of 0.7% in client 
owned cats from 2007-2018 (165). 

Ukraine (Sus): 
C. vulpis 

-Has been reported in foxes, wolves, and badgers (238). 
-No data for dogs was found. 

E. aerophilus 
-Has been reported to wolves and red foxes (238). 

-No data for dogs was found. 
Mexico (Ab): 

C. vulpis 
-No data for dogs was found. 

E. aerophilus 
-No data for dogs was found. 

Slovakia (Sp): 
C. vulpis 

-a study examining 257 fecal samples from household dogs 
found 2 samples positive for C. vulpis (239). 

-a study examining canine fecal samples from 2013-2017 
found a prevalence of 0.59% (2/339) (240). 

E. aerophilus 
-a study examining 257 fecal samples from household dogs 

found a prevalence of 4.3% (239). 
Hungary (Sus) 

C. vulpis 
-a study found a prevalence of 24.6% in red foxes (241). 

-No data for dogs was found. 
E. aerophilus 

-a study found a prevalence of 61.7% in red foxes (241). 

C. vulpis 
IH: mollusk (multiple snail or slug species can 

be suitable IH) 
DH: fox (natural DH), wild canids, and domestic 

dogs 
Lifecycle: 

- Has indirect lifecycle 
-Adults reside free on the mucosa of the 

trachea, bronchi, and bronchioles of DH → 
females lay embryonated eggs in the 

bronchiole, releasing L1 larvae→ L1 ascend 
bronchial tree, are swallowed, and released in 
feces of DH → IH (snail/slug) ingests L1 → L1 
mature into L3 (infective) in IH→ after ingestion 
of infected IH by DH, L3 reach the respiratory 

tree via lymphatics and blood, where they 
become adults (249). 

E. aerophilus 
IH: possibly earthworms, 

DH: dogs, cats, wild carnivores, (ex. Mustelids, 
foxes), occasionally people 

Lifecycle: 
-Can either have a direct or indirect lifecycle 

-Direct: Adults reside in the epithelium of 
bronchioles, bronchi, and trachea of DH → 
females release eggs that are coughed up, 

swallowed, and released in feces → 1st stage 
larvae (infective) develops in the egg in 5-6 wks 

→ DH ingests infective larvated egg from 
environment → larva hatches and travels 

through small intestine wall, entering 
lymphatics or bloodstream to the lungs → 

enters into airways and completes 
development into adult 

-Indirect: infective larvated egg is ingested by 
an earthworm (IH) → 1st stage larvae hatch in 

earthworm →DH ingests earthworm containing 
infective larvae → follow same path as direct 

lifecycle (250). 
Prepatent period is 6 wks (250). 
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-a study found a prevalence of 24.56% in 57 stray cats from 

hunting areas in Hungary (242). 
-No data for dogs was found. 

South Korea (Sp): 
C. vulpis 

-A dog was diagnosed with a natural infection in Daejeon, 
Korea in 2013. This was the first evidence of infection of a 

dog in Korea (243) 
E. aerophilus 

-No data for dogs was found. 
Poland (Sus): 

C. vulpis 
-in the neighboring country of the Czech Republic, a 
prevalence of 2% in dogs was found (5/253) (244). 

E. aerophilus 
-a prevalence of 76.16% was recorded in foxes (262/344) 

(245). 
-a prevalence of 2.47% was recorded in free-ranging cats 

(2/81) (246). 
-No data for dogs was found. 

Russia (Sus): 
C. vulpis 

-No data for dogs was found. 
E. aerophilus 

-A prevalence of 3.38% (5/148) was found in 148 domestic 
and stray cats (247). 

- No data for dogs was found. 
Australia (Sus): 

C. vulpis 
-No data for dogs was found. 

E. aerophilus 
-a prevalence of 10% (2/20) was found in foxes (248). 

-a prevalence of 0.09% (1/1063) was recorded in cat feces 
(200). 

-No data for dogs was found. 
Taiwan (Ab): 

C. vulpis 
-No data for dogs was found. 

E. aerophilus 
-No data for dogs was found. 

 
Cryptosporidium canis 
UNCERTAINTY = Low 

Parasite Cryptosporidium spp. in dogs have been 
detected worldwide (251,252). 

A systematic review and meta-analysis 
examining global prevalence of C. canis in 
dogs estimated a global prevalence of 8% 

(253). 
 

United States (EC): A study examining 129 canine fecal 
samples in Colorado reported a prevalence of 0.8% (1/129) 

(254). 
A study examining 200 canine fecal samples in Sain 

Bernardino, California found a prevalence of 2% (255). 
A study examining 49 canine fecal samples in Georgia found 

a prevalence of 10.2% (256). 
Ukraine (UK): No data in dogs was found. 

Host 
Dog (252,266). 

Asexual reproduction 
Oocyte ingested by dog → Oocysts excyst and 

sporozoites locate in the microvilli within 
parasitophorous vacuoles, where they develop 

into trophozoites → trophozoites undergo 
asexual replication to form merozoites 
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Mexico (EC): A study examining 148 canine fecal samples in 

Mexicali found a prevalence of 8.1% (257). 
A study examining 183 canine fecal samples in Mexico City 

found a prevalence of 11.5% (258). 
Slovakia (EC): A study examining 125 canine fecal samples 
in Eastern Slovakia found a prevalence of 7.2% in dogs > 7 

months old and a prevalence of 1.4% in dogs < 7 months old 
(259). 

Hungary (Sp): Sporadic Cryptosporidium spp. infections 
have been found in puppies (260). 

South Korea (EC): A study examining 257 canine fecal 
samples found a prevalence of 9.7% (261). 

A study examining 345 canine fecal samples from shelters 
within 6 provinces found a prevalence of 5.51% (19/345) 

(262) 
Poland (ER): A study examining 264 canine fecal samples 

found a prevalence of 3% (263). 
Russia (ER): A study examining 2208 canine fecal samples 

in Moscow from 2018-2021 found a prevalence of 2.72% 
(264). 

Australia (ER): A study examining 1400 canine fecal 
samples across Australia reported a prevalence of 0.6% 

(200). 
Taiwan (EC): A study examining 250 canine fecal samples 

found a prevalence of 9.6% (265). 
Other: A study of young dogs (< 1 yr old) on Prince Edward 

Island found C. canis in 8% of 62 dogs from an animal shelter 
and 10% of 78 dogs from veterinary clinics (252). 

- C. canis has been found in all Canadian provinces (252). 
 

contained within a type I meront → merozoites 
are released and invade additional mucosal 
cells → can form additional type I meronts to 
continue asexual reproduction or form type II 

meronts to undergo sexual reproduction 
(252,256). 

Sexual reproduction 
Merozoites from type II meronts invade new 

cells and form either macrogametes or 
microgametes → microgametes fertilize 

macrogametes, producing either thick-walled or 
thin-walled sporulated oocytes → thick-walled 
oocytes are passed in feces, while thin-walled 

oocytes reinfect new cells (autoinfection) 
(252,256). 

 

Dioctophyma renale 
(Giant kidney worm) 
UNCERTAINTY= Moderate 

Parasite Temperate and subarctic areas in North 
and South America, Asia, and sporadically 

in Europe (267) 

United States (ER): A comprehensive review found 
prevalence in dogs to be 0.3% (268). 

Ukraine (Ab): A comprehensive review found no reports of 
infection in dogs in the literature (268). 

Mexico (Sp): A comprehensive review found 1 case of an 
infected dog reported in the literature (268). 
Slovakia (Ab): No data in dogs was found. 
Hungary (Ab): No data in dogs was found. 

South Korea (Ab): Human infection has been reported 
(269). 

-no data in dogs was found. 
Poland (EC): A comprehensive review found prevalence in 

dogs to range between 3.7% – 10.5% (268). 
Russia (Sp): A comprehensive review found 39 cases of 

infected mammals (including dogs) reported in the literature 
(268). 

Australia (Ab): Human infection has been reported (270). 
- A comprehensive review found no cases of infected 

mammals reported in the literature (268) 

DH: Mink (most common), dog, fox, ferret, 
otter, raccoon. Occasionally cats, pigs, horses, 

cattle (267,272). 
IH: oligochaete worm (272). 

PH: Numerous freshwater fish and amphibian 
species (272). 

Unembryonated eggs are shed in the urine of 
DH → Eggs become embryonated in 

environment (water) → Eggs ingested by IH. 
Larvae develop to third stage (L3) → PH 

consumes IH. L3 larvae encyst in tissue → DH 
becomes infected after ingesting IH or PH 

containing L3 larvae → larvae migrate to the 
kidney (typically right one) → larvae become 
adults about 6 months after ingestion → eggs 

are laid in the kidney and passed to the urinary 
bladder (272). 
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Taiwan (Ab): no data in dogs was found. 

Other: A study found a prevalence of 7.94% in 130 dogs 
from northern communities in Ontario and Manitoba (271). 

Dipylidium caninum 
(Flea tapeworm) 
UNCERTAINTY = Low 

Parasite Worldwide distribution (273). 
In Canada they can be found in any 

location where Ctenocephalides spp. are 
present – mainly in relatively warm, damp 

regions (274,275) 
Ctenocephalides, the main intermediate 

host, is the most common flea on dogs/cats 
worldwide (274). 

In dogs, the prevalence of disease varies 
between 1-60% depending on geographic 

location (276). 
Human DC cases have been recorded in 
Europe, Philippines, China, Japan, Latin 

America and the USA (276). 
 

USA (EC): Prevalence in the USA is highly variable, 0.29-
49.5%. Dogs living in urban areas had a lower prevalence 
compared to dogs living in non-urban areas (0.7-5.7% vs. 

1.3-13.1%) (277). 
Ukraine (EC): In the territory of Poltava, the average 

prevalence of Ctenocephalides spp. on domestic dogs was 
49.48% - with a D. caninum prevalence of 13.47% for Ct. felis 

and 11.23% for Ct canis (278). 
Mexico (EC): In Yucatan and Queretaro, 34% and 54% of 

stray dogs 6 months and older were infected with D. 
caninum, respectively (276). 

Slovakia (ER): In 2014, a study evaluating dog fecal 
samples from 8 towns and 3 villages documented the 

prevalence at 0.2% (279). 
Hungary (ER): In a study analyzing fecal samples from dogs, 

prevalence was 1% (280). 
South Korea (Uk): No prevalence data in dogs was found. 
Poland (ER): In a study analyzing fecal samples from dogs 
in Chelmno between 2012 and 2014, prevalence was 5.2% 

(280). 
Russia (EC?): Infected dogs are frequently found in various 

regions of Russia (281) 
-No prevalence data in dogs was found. 

Australia (Sp): The national prevalence of DC was 0.1% in 
2008 (282). 

Taiwan (EC): The prevalence in stray dogs in 1995 was 
0.35% in central Taiwan, 63.3% in southern Taiwan, and 

34% in northern Taiwan (283). 
Other: 

D. caninum was detected in sampled dogs at 23% in 
Palestine (284), 21% in Ethiopia (285), 11.8% in Pakistan 
(286), 5.4% in Serbia (287) and 1.67% in Indonesia (288). 

 

Definitive Host: Domestic and wild carnivores – 
dogs, cats, foxes, wolves, jackals, hyenas, 
coyotes, racoon dogs and cheetahs (289). 

Intermediary Host: Larval stage of dog or cat 
flea, occasionally the dog louse (a) Accidental 

hosts include humans, most frequently children 
(289). 

Gravid proglottids (segment of tapeworm 
containing eggs) release eggs into the 

environment → eggs are ingested by larval 
stages of Ctenocephalides spp (dog/cat fleas) 
→ oncosphere within the egg is released into 
flea’s intestine, migrates into the body, and 

forms a cysticercoid → the cysticercoid 
remains until flea becomes adult → the 

vertebrate host ingests the infected flea → the 
cysticercoid develops into an adult tapeworm in 
1 month → gravid proglottids are shed into the 

feces (290). 
The prepatent period is 2-3 weeks (289). 

 

 

Dirofilaria immitis 
(Canine heartworm) 
UNCERTAINTY = Low 
 

Parasite Worldwide distribution (291). 
Endemic in North, Central and South 
America, the Caribbean, the coastal 

regions of Africa, southern Europe, Asia, 
Japan, Indonesia and Australia (291). 

 

USA (EC): Considered at least regionally endemic and has 
been diagnosed in all 50 states. No transmission 

documented in Alaska (291). 
23 species of mosquitos known to be D. immitis vectors are 

present in the USA (291). 
D. immitis is one of the most ubiquitous parasites of dogs in 
the USA with over 100,000 cases recorded annually. In the 

southeastern USA canine HW incidence rose 17.9% between 
2013 and 2016 (292) 

The prevalence in coyote populations in the western regions 
is greater than 90% (293). Prevalence varies in other regions 

with infection rates in unprotected dogs in the Gulf Coast, 

Definitive Hosts: 
Domestic dogs and wild canids (jackals, 

coyotes, wolves, etc.) (305). 
Aberrant hosts: cats and ferrets – still become 
infected but microfilaria is usually low or absent 

and therefore serve as limited source of 
infection to mosquitos (305). 

Mosquito takes a bloodmeal from an infected 
host and ingests the microfilaria → microfilaria 

matures into stage 3 larvae in mosquito → 
mosquito transmits larvae to new host during 
bloodmeal → larvae molts into stage 4 larvae 

and migrates into subcutaneous tissue → 

Heartworm transmission is 
linked to mosquito life 
cycle and therefore is 
reduced during colder 

months. 
Microenvironments 

present in urban areas 
may prevent the risk of 

transmission from 
becoming negligible (306). 

Regularly additional 
species of mosquitos are 

shown to be able to 
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lower Atlantic Coast and Mississippi River being more than 

90% (294). 
Ukraine (ER): Between 2009 and 2019, Dirofilaria larvae 

were found in 4.6% of mosquitoes surveyed in Kharkiv (Paliy 
et al., 2022) Between the same time period 2.86 +/- 0.45% of 
blood samples collected from dogs in Kharkiv were positive 

for D. immitis (295). 
Mexico (EC): In 2020, prevalence of D. immitis in the stray 

dog population in Puebla was 2.12% (296). 
In a countrywide study, D. immitis prevalence in dogs was 
5.3% with a higher prevalence in the northeastern region 

(67). 
Slovakia (EL): D. immitis is considered endemic (297). A 

study conducted in 2021 surveyed 68 dogs and confirmed a 
D. immitis prevalence of 3.26% (298). The low prevalence 
recorded is not believed to be due to poor surveillance but 

from low prevalence of the parasite (298). 
Hungary (EC): D. immitis considered endemic. First 

autochthonous case was detected in 2007. Until 2011, D. 
immitis infections were low and limited to a small part of the 
Great Hungarian Plain. The prevalence has steadily risen 
with D. immitis being recorded in 5.5% (57/1038) of dogs 

examined from 2015-2018 (299). 
South Korea (EC): D. immitis is endemic. A survey 

conducted in 2001 recorded a prevalence of approximately 
40%. In a survey conducted in 2008 the prevalence in 

Chungnam province was 20% (300). 
Poland (ER): Recent reports have confirmed the presence of 
D. immitis in Poland. The prevalence was <1% in 2014 (301). 

Russia (EC): The prevalence of D. immitis in dog 
populations throughout Russia varies from 3.4% to 47.8% 

(302). 
Australia (ER): Although present, prevalence of D. immitis is 

considered low throughout the country (303). 
Taiwan (EC): D. immitis was first reported in Taiwan in 1935. 

Prevalence in stray and pet dogs in 13 cities in Taiwan 
recorded in 2003 was 57% and 26.5% respectively. This did 
not include dogs on preventatives. The overall prevalence in 

2016 was 22.8% (304). 
 

larvae matures into juvenile worms, enters the 
circulatory system and migrates to the heart 

and pulmonary vasculature → final maturation 
into adult worms occurs and microfilaria are 

released (291). 
 

transmit the microfilaria 
(307). 

Immature worms travel the 
circulatory system for 

roughly 2 months before 
establishing in the heart 
and pulmonary arteries. 

Female adult worms begin 
releasing increasing levels 

of detectable antigen 
between 210-270 days 

post-infection (291). 
The number of worms is 

not the sole factor in 
determining severity of 

disease (306). 
 

Echinococcosis vogeli 
(Polycystic neotropical 
echinococcosis) 
UNCERTAINTY= Moderate 

 Cases in humans and dogs are 
CONFINED to Central and South America 

(308–310). 
E. vogeli range is limited to the range of the 
bush dog (natural DH), ie., from Panama in 
the north to Paraguay and southern Brazil 

in the south (308). 
 

United States (Ab): No data in dogs was found. 
Ukraine (Ab): No data in dogs was found. 

Mexico (Ab): A study examining 54 human cases of E. vogei 
found 1 case from the nearby country of Nicaragua (311) 

-No data in dogs was found 
Slovakia (Ab): No data in dogs was found. 

Hungary (Ab): A systematic review examining human 
Echinococcosis cases in Europe found no reports of E. vogeli 

from Hungary (312). 

IH: Pacas (Cuniculus paca) (natural IH), 
possibly agoutis (Dasyprocta spp.) 

(308,310,314). 
DH: the bush dog (Speothos venaticus) 

(natural DH), and likely domestic dogs or other 
canids (308,314,315) 

Domestic dogs may be involved in cycles in 
endemic rural areas of South America 

E. vogeli is a natural focal 
disease i.e., Parasites and 

their natural hosts exist 
independently in nature, 
and the involvement of 

domestic animals or 
humans is incidental (317). 

Bush dog (DH) is a rare 
species in the wild (318). 
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-No data in dogs was found 

South Korea (Ab): No data in dogs was found. 
Poland (Ab): A systematic review examining human 

Echinococcosis cases in Europe found no reports of E. vogeli 
from Poland (312). 

-No data in dogs was found 
Russia (Ab): No data in dogs was found. 

Australia (Ab): No data in dogs was found. 
Taiwan (Ab): No data in dogs was found. 

Other: E. vogeli in humans has increased within the last 10 
years, going from 72 persons in 11 countries to 172 in 12 

countries (Nicaragua, Costa Rica, Panama, Colombia, 
Ecuador, Venezuela, Surinam, Brazil, Uruguay, Argentina, 

Chile, Peru). Brazil had 58% of all reported cases (311) 
-A study recorded the first record of E. vogeli in domestic 

dogs in the Arce region of Brazil in 2014 (313). 

Adult parasite resides in the bush dog (DH) 
small intestine → Proglottid containing eggs 

released in feces → eggs are ingested by the 
paca (IH) → 

metacestode stage develops in the liver (may 
also occur in other organs) → forms fluid-filled 

cysts in the lungs, liver, and other internal 
organs → bush dog consumes infected paca 
containing larvae in the cysts→ larvae mature 
in small intestine of bush dog (308,314,316). 

 

Domestic dogs are rarely 
infected (308). 

Echinococcus granulosus 
(Granulomatous/ Cystic 
Echinococcosis) 
Many genotypes of EG have 
been identified and differ host 
range and morphological 
features. The current 
distribution is an area of 
ongoing research (316). 
Genotypes of EG (sensu lato): 
- sensu stricto (G1-G3) 
- ortleppi (G5) 
- canadensis (G6,7,8 & 10) 
(316). 
UNCERTAINTY = 
Moderate 
 

Parasite Found in Eurasia, the Middle East, Africa 
(east and north), North and South America 

and Australia (316,319). 
In Europe, EG is highest in the 

Mediterranean countries (Italy, Spain) and 
Eastern countries (Romania and Bulgaria) 

(319). 
China is one of the most important 

endemic regions for EG (320). 
 

USA (EL): Some areas of the USA are considered endemic 
(320). A few human cases have been identified in Arizona 

and New Mexico in sheep farming areas. Most infections in 
USA are in immigrants that come from countries where EG is 
endemic (316). Human cases reported in Alaska are of the E. 

canadensis G8 strain in cervids (321). Sporadic cases in 
Indigenous populations have been recorded in Alaska, 
Arizona and New Mexico (320). No prevalence data in 

domestic dogs found. 
Ukraine (EL): The parasite is established is with sheep in the 
southern steppe zone and the northern forest-steppe zone. 
E. canadensis and E. granulosus s.s. were identified in pigs 

in northern Ukraine (322). 
No published data on EG infections in Ukrainian dogs (323). 
Mexico (SP): A case of E. ortleppi infection was identified in 
a 38-year-old woman (324). Echinococcus granulosus (G1 & 

G7) has been found in pigs (325). No prevalence data in 
dogs was found. 

Slovakia (Ab): In a study that collected 495 fecal samples 
from various dogs (working, guard, shelter, pet and hunting) 

between 2016 and 2021, no dogs were positive (190). 
Hungary (ER): In a study looking at EG prevalence in 

slaughterhouses, the rate of infection was 0.013% in sheep, 
0.007% in cattle and 0.001% in swine (323). Low prevalence 
of EG was recorded in the golden jackal population (1.7%) in 
southwest Hungary (326). No prevalence data in dogs was 

found. 
South Korea (SP): Sporadic cases have been recorded in 
individuals that immigrated to South Korea or had recently 

traveled (327). No prevalence data in dogs was found. 
Poland (EC): The first recorded case of EG G1 was 

identified in a sheep (328). CE cases in humans have been 
sporadic, with only 260 patients treated in the last 10 years 

Definitive host (DH): domestic and wild canids 
(dogs, foxes, wolves, coyotes, jackals), large 

cats, (lions, leopards) (316,320). Dogs usually 
DH for E. granulosus s.s. in the domestic cycle 

(314). 
Intermediate host (varies with genotype): 

E. granulosus sensu stricto 
- Ungulates (sheep/goats) are the most 

common 
Sheep are thought to be most important 

intermediate hosts, but infections have been 
found in many other species including goats, 

cattle, water buffalo, yaks, pigs, wild boar, 
warthogs, camelids, horses and other equids, 
cervids and other wild ungulates, European 

hares and cats (314). 
E. ortleppi, (G5) 

- Mostly cattle but also reported in water 
buffalo, sheep, goats, pigs, camels (314). 

E. canadensis, G6 
- Camels (314). 

E. canadensis, G8, 10 
- Cervids (314). 

Adult tapeworm present in small intestine of 
definitive host → Eggs passed in feces → 

Ingestion by intermediate host → Penetration 
of intestinal wall and migration through lymph 

and circulatory system → Settle in organs 
(usually liver and lungs) and develop into thick-
walled cysts → Consumption of cyst-containing 

organs by definitive host continues the cycle 
(316). 

 

Zoonotic 
Adult tapeworms develop 
in 32-80 days inside DH 

(316). 
The incubation period can 
be as long as 20-30 years 
in cystic echinococcosis if 
the cyst is not in a critical 

location (314). 
If echinococcosis is not 

suspected, infected 
animals can be missed 
because the eggs are 

morphologically 
indistinguishable from 
Taenia spp., and tiny 
proglottids are rarely 

noticed in feces (314). 
Underreporting of 

infections in both animals 
and humans is common; 
challenging to determine 

true prevalence in dogs as 
they are rarely impacted 

(319). 
Lack of reporting means 
imprecise mapping of EG 

prevalence (316). 
Stray dogs were more 

likely to be infected 
compared to owned 

domestic dogs (331). 
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(329). The main genotype isolated in domestic dogs is E. 
canadensis (G7) (329). No prevalence data in dogs was 

found. 
Russia (EC): EG is widespread in all Russian territories 

(330). Out of 320 dogs examined in the Republic of 
Dagestan, 66.8% tested positive for E.G. The prevalence in 

North Caucasus was between 80-100% (281). 
Australia (EC): EG is prevalent in dingoes and 

dingo/domestic dog hybrids and has been reported in foxes 
(331). Prevalence in wild dogs ranges between 25-100% in 

Victoria and New South Wales and between 76-100% in 
eastern Queensland. In a study of rural dogs, 29% of 344 
dogs in New South Wales and 18% of 218 Victorian dogs 

tested positive for EG (332). 
Taiwan (SP): Sporadic cases in individuals that immigrated 
or had recently traveled recorded (333). No prevalence data 

in dogs was found. 
Other: 

Kazakhstan recorded an EG prevalence of 19.5% in its 
wolves (331). 

EG has been recorded in jackal species and African wild 
dogs in Africa (331). 

Canada and some areas of the USA are considered endemic 
(320). 

In Turkey, fecal samples collected from 446 stray dogs 
between October 2015 and February 2016 were positive for 

E.G. (41 E. granulosis sensu stricto, 3 equinus, 1 ortleppi and 
3 canadensis) (334). 

 

Many studies have found 
that E.G. prevalence is 

higher in younger dogs – 
supporting hypothesis that 

protective immunity 
increases with age (331). 
Children are more likely to 
be infected due to closer 

contact with dogs and 
improper hygiene habits 

(335). 
 

Echinococcus multilocularis 
(Alveolar echinococcosis) 
UNCERTAINTY = 
Moderate 
 

Parasite Emerging in parts of Europe, Asia and 
North America 

Endemic areas found in Russia, China, 
Northern Japan and North America (336). 

Historically endemic areas of Europe 
where EM was known to be present in 
foxes were Austria, France, Germany, 

Switzerland (337). 
Canada: EM is endemic in the Northern 

Tundra Zone and southern Alberta, 
Saskatchewan and Manitoba. More 

recently cases discovered in Ontario (338). 
 

United States (EL): Commonly found in the northern central 
region (eastern Montana to central Ohio) and in Alaska (316). 
A Labrador Retriever from Virginia was PCR positive for EM 

in 2018 (339). No prevalence data in dogs was found. 
Ukraine (SUS): Infected foxes were identified in the 

westernmost regions. Possible expansion to other regions 
may have occurred since. No published data on EM 

infections in Ukrainian dogs (340). 
Mexico (AB): EM has not been reported in Mexico (341). 

Slovakia (ER): >10% prevalence in wild red foxes (342). A 
study on EM prevalence and genetic diversity in grey wolves 

showed a positive fecal sample in 1/3 of wolves sampled 
from central and eastern parts of the country. Prevalence in 

fecal samples collected from dogs was 2.7% (343). 
Hungary (ER): >10% prevalence in wild red foxes (342). Out 

of 3,265 foxes tested between 2008-2019, 18/19 counties 
identified EM, with the average prevalence at 7.6%. Golden 

jackals have also been identified as definitive hosts in 
Hungary (337). No prevalence data in dogs was found. 

Definitive host: canids (mainly wild canids 
such as foxes and coyotes but domestic dogs 

are included) (349). 
Intermediate host: small mammals (mainly 

rodents) (349). 
Cycle: adult tapeworm inhabits intestinal tract 

of definitive host → eggs shed into environment 
via fecal matter → infective 

eggs consumed by intermediate host → larval 
stages produce tumor-like lesions in the liver 

and other organs → consumption of 
intermediate host by definitive host continues 

the cycle (349). 
Transmission by intermediate hosts cannot 

occur from casual contact (350). 
Shedding of eggs by dogs is uncommon, 

however can occur in endemic regions where 
prevalence is relatively high (349). 

Prevalence in domestic canids is correlated to 
prevalence in wild canids (349). 

Generally considered 
parasite of the northern 

hemisphere but 
designation as endemic 
region for EM cannot be 
consistently attributed as 

there are large differences 
in surveillance efforts and 
detection capacity (351). 

Slow developing disease – 
therefore change in 

definitive host ecology and 
transmission patterns will 

not be reflected until years 
later (336). 

Certain countries likely 
grossly underestimate 
burden as only wealthy 
individuals can afford 

medical care. Therefore, 
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South Korea (SP): Although autochthonous cases of AE 

have been reported, the presence of an indigenous life cycle 
of EM in South Korea is unknown (344). 

Poland (EC): >10% prevalence in wild red foxes (342). 
Prevalence in red foxes in low endemic areas in the western 

half of the country ranges from 2-5.7%, whereas high 
endemic areas range from 11.8-50% (345). No prevalence 

data in dogs was found. 
Russia (EL): EM has a Holarctic distribution and is 

widespread in most parts of Russia (significant in Yakutia 
region) in rodents (336,346). No prevalence data in dogs was 

found. 
Australia (AB): Not present 

Taiwan (AB): Cases of human AE have been recorded but 
all cases were proven to be non-autochthonous (347). No 

prevalence data in dogs was found. 
Other: 

Highly endemic to the Qinghai province of China (348). 
Prevalence of EM in red foxes: 

Low ≤ 1% (Denmark, Slovenia, Sweden) (342) 
Medium >1% to <10% (Austria, Belgium, Croatia, Hungary, 

Italy, Netherlands, Romania, Ukraine) (342). 
High >10% (Czech Republic, Estonia, France, Germany, 

Latvia, Lithuania, Poland, Slovakia, Liechtenstein, 
Switzerland) (342). 

EM is absent in Finland, Ireland, Malta, the United Kingdom 
and Norway (349). 

 

Incubation periods is between 28-35 days 
(350). 

Experimentally foxes and dogs can shed eggs 
into the environment for 1-4 months. Shedding 

is more variable in later stages (350). 
Presentation usually only involves progressive 
abdominal enlargement – however, sometimes 

other symptoms may occur (350). 
EM can survive for roughly 5 months in a 

definitive host; however, DHs can become 
reinfected (350). 

 

most cases may go 
undiagnosed (340). 

 

Filaroides spp. 
-F. Hirthi 
- F. osleri 
(Lung/Bronchial worm) 
UNCERTAINTY = Moderate 

Parasite Infection with Filaroides species occurs 
sporadically, and periodically appears in 

some kennels or in individual dogs. It is an 
extremely RARE lungworm of dogs (352–

354). 
Low prevalence with worldwide distribution 
(352). F. hirthi has been reported from the 
USA, Canada, Europe, Australia, Israel, 

and Japan (235). 
Diagnosis is relatively rare in non-research 

colony dogs (235). 

United States (Sp): 
F. hirthi 

Infected client-owned dogs have been reported from 
Alabama, Georgia, New York, Pennsylvania, Texas, 

Washington (235). 
-Has been reported in laboratory research dogs (beagles), 

however, there have been no reports since 1996 (235). 
-No prevalence data in dogs was found. 

F. osleri 
- a literature search found 17 cases in domestic dogs across 
9 states: NY, Kansas, Colorado, Connecticut, Pennsylvania, 

Texas, Georgia, Massachusetts, Wyoming (355). 
-Infection of domestic dogs by F. osleri is considered 

uncommon. Only 26 confirmed cases have been reported in 
North America to date, involving nine US states and four 

Canadian provinces (355). 
-No prevalence data for dogs was found. 

Ukraine (Ab): No data for dogs was found. 
Mexico (Ab): No data for dogs was found. 

Host: dogs and other canids 
Has a direct lifecycle in which 1st stage larvae 
are immediately infective to other dogs (354). 
Lifecycle: Adults live threaded through the 

lung parenchyma (F. hirthi) or the trachea and 
bronchi (F. osleri) of dog → eggs hatch inside 

female worm, releasing 1st stage larvae 
(infective) into the tracheal lumen of host → 

larvae move to pharynx and are swallowed → 
larvae are passed in feces (352). 

From the point of ingestion, larvae appear in 
feces after 5 weeks (358). 

F. osleri larvae can persist within the 
mesenteric lymph nodes for extended periods 
and serve as a source of autoinfection (358). 
Infection can be from larvae in sputum, feces, 

or vomitus (235). Dogs are probably commonly 
infected with F. osleri and F. hirthi as puppies 
by the transmission of larvae in sputum by the 
licking and cleaning of the mother or through 

regurgitated food (358). 

The rare detection of this 
parasite in wild canids 

could be partly because F. 
hirthi is a very small, 

fragile nematode located in 
the bronchioles and alveoli 
and, consequently, difficult 

to detect by direct 
examination (359). 
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Slovakia (Ab): The first autochthonous infection of a dog 

with F. osleri was reported in the neighboring country of the 
Czech Republic in 2011 (356). 
-No data for dogs was found. 

Hungary (Ab): No data for dogs was found. 
South Korea (Ab): No data for dogs was found. 

Poland (Ab): No data for dogs was found. 
Russia (Ab): No data for dogs was found. 

Australia (Sp): Infection has previously been reported in 
laboratory research dogs however, there have been no 

reports since 1996 (235). 
-Single isolated cases of F. osleri have been detected in 
domestic dogs from New South Wales, Queensland, and 

Western Australia (357). 
-A study found a prevalence of 41.2% for F. osleri in 

dingoes/wild dogs (357). 
Taiwan (Ab): No data for dogs was found. 

 

Prepatent period of F. hirthi is 35 d (235). 
 

Giardia duodenalis 
(assembles A-D) 
UNCERTAINTY = Low 

Parasite Worldwide prevalence in dogs (360,361). United States (EC): A study examining 16, 114 dogs with 
vomiting and/or diarrhea found a prevalence of 15.6% (362). 
A study examining G. duodenalis in dogs from New York City 

found a prevalence of 15% (363). 
Ukraine (Sus): Cases in dogs have been reported in the 
neighboring countries of Poland and Slovakia (260,364) 

Mexico (EC): A study found a prevalence of 25% 
(assemblage A) in 402 dogs (from shelter, breeding 

establishments, domestic, and stray) in the central region of 
Mexico (365). 

Slovakia (ER): A study examining 752 canine fecal samples 
(pet dogs, guard dogs, shelter dogs, hunting dogs) from 8 

districts of Slovakia found a prevalence of 1.6% (364). 
Hungary (Sus): Cases in dogs have been reported in the 

neighboring country of Slovakia and nearby country of 
Poland (260,364) 

South Korea (EC): A study found a prevalence of 15.5% 
(assemblages C, D) in 640 canine fecal samples from 

sheltered, companion, and special purpose dogs) throughout 
Korea (366). 

A study found a prevalence of 11.2% in 472 dogs throughout 
South Korea (367). 

Poland (EC): A study found a prevalence of 9.14% 
(assemblages A, C, D) in dogs from Warsaw (260). 

Russia (EC): A study in Moscow found infection rates to be 
18.2% in dogs 1-12 months old and 3.8% in dogs older than 

12 months (264). 
Australia (EC): A study found a prevalence of 9.3% from 
1400 fecal samples from pet dogs across Australia (282). 

2 life cycles: 
-trophozoites 

-cysts 
Trophozoites inhabit the lumen of the small 

intestine → absorb nutrients, multiply by binary 
fission → migrate down the small intestine over 
the course of infection, encysting in the small or 
large intestine → cysts passed in feces and are 
immediately infectious → transmission via the 

fecal-oral route either by direct contact with 
infected host or through an infected 

environment (360). 
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Taiwan (EC): A study found a prevalence of 9.3% in 118 
fecal samples from stray dogs in eastern Taiwan. 5.93% 
were assemblage C, 3.39% were assemblage D (368). 

 
Hepatozoon americanum 
(American Canine 
Hepatozoonosis) 
UNCERTAINTY = 
Low 
 

Parasite Infections occur primarily in the south-
eastern and south-central United States 

(369). 
The geographic distribution of ACH aligns 
closely with the range of the Gulf Coast 

tick. It is endemic in the states that 
surround the Gulf of Mexico; however, its 
range is expanding, and it has been found 
in arid regions of Arizona and as far north 
as Kansas, Illinois, Kentucky and the Mid-
Atlantic states of Virginia, Maryland, and 

Delaware (369). 
Reports of H. americanum infection in dogs 

outside of the U.S. are lacking (184). 
 

United States (EL): American canine hepatozoonosis has 
been described from the southern states including Alabama, 

Florida, Georgia, Louisiana, Mississippi, Oklahoma, 
Tennessee, and Texas (369). 

- a study examining 614 dogs from the southeastern US with 
clinical signs of hepatozoonosis found a prevalence of 27.2% 

(167/614) (370). 
- A study examining 274 blood samples from across the 

country found 24.8% (68/274) to be positive for H. americana 
and 2.6% (7/274) to have a coinfection of H. canis and H. 

americana (371). 
Ukraine (Ab): No data for dogs was found. 

Mexico (Sp): In Mexico, there are isolated reports of canine 
hepatozoonosis. Two cases of canine hepatozoonosis, 

suspected to be from H. americanum were recorded: one in 
Tamaulipas and the other in Paso del Norte Region, both 

border regions with Texas (372). 
Slovakia (Ab): No data for dogs was found. 
Hungary (Ab): No data for dogs was found. 

South Korea (Ab): No data for dogs was found. 
Poland (Ab): No data for dogs was found. 
Russia (Ab): No data for dogs was found. 

Australia (Ab): No data for dogs was found. 
Taiwan (Ab): No data for dogs was found. 

 

IH: domestic dogs, coyotes, and possibly other 
mammals 

DH: Amblyomma maculatum (Gulf Coast tick) 
Lifecycle: 
Dog stage: 

-dog ingests infected tick containing oocysts 
(either through paratenic host or grooming) → 
exposure of parasite to bile causes the release 

of sporozoites → sporozoites penetrate 
intestinal epithelial wall and travel to skeletal 

muscle within monocytic host cells → layers of 
mucopolysaccharide are laid down by the 

monocytic host cell, forming an “onion-skin 
cyst” → merogony occurs within the cyst → 
once meront is fully developed, it ruptures, 
releasing merozoites from the cyst → two 

forms of merozoites exist: circulating 
merozoites continue the asexual cycle by 

invading new cells. Other merozoites enter 
leukocytes and develop into gametes 

Tick stage: 
-tick ingests gamonts from dog leukocytes → 

gametogenesis and fertilization occur in tick → 
the resulting zygote divides through sporogony 
and develops into an oocyst in the hemocoel of 
the tick → oocysts mature while the tick molts 

to the nymphal or adult stage (369). 

There are no established 
populations of the Gulf 
Coast tick in Canada. 
Sporadic introductions 
have been reported. 

Hepatozoon canis 
(Old World Heptazoonosis) 
UNCERTAINTY = 
Low 
 

 Worldwide distribution including Asia, 
Africa, southern Europe, the Middle East, 

North America, South America, and 
Australia. Geographic distribution is closely 

tied to the distribution of R. sanguineus 
(369). 

United States (EL): has been reported in dogs from 
southeastern states including Alabama, Georgia, Louisiana, 

Mississippi, Oklahoma, New Jersey, and Virginia (369). 
-A study examining 614 dogs from the southeastern US with 

clinical signs of hepatozoonosis found 5% of animals had 
either H. canis infections or coinfections of H. canis with H. 

americanum (370). 
-A study examining 274 blood samples from across the 

country found 0.7% (2/274) to be positive for H. canis and 
2.6% (7/274) to have a coinfection of H. canis and H. 

americana (371). 
Ukraine (EC): a study found a prevalence of 51% (27/53) in 
stray dogs rescued from Ukraine that were being hosted in 

shelters in Poland following the Russian invasion (373). 
-a study found a prevalence of 4% (1/23) in EDTA-blood 

samples from client-owned dogs from Kiev (223). 

IH: domestic dogs, some wild canids (eg. 
foxes, jackals, African wild dogs, coyotes) 

DH: Rhipicephalus sanguineus (brown dog tick) 
and possibly other species (Amblyomma ovale, 

Rhipicephalus tuanicus, R. microplus, 
Haemaphysalis longicornis, H. flava) (369,375). 

Lifecycle: 
Dog stage: 

-dog (IH) ingests infected tick containing 
oocysts → oocysts release sporocysts that 

excyst in the presence of bile, releasing 
infectious sporozoites into dog GI tract → 
sporozoites penetrate intestinal lining and 

travel to hemolymphatic organs (bone marrow, 
spleen, lymph nodes, liver, kidney, lungs) → 
merogony occurs in the tissue forming two 

types of meronts: one forms macromerozoites 
which create secondary meronts, continuing 

There are no established 
populations of R. 

sanguineus in Canada, 
although this tick is 

routinely introduced via 
imported dogs, and can 
form indoor infestations 

(382). 
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Mexico (EC): a study from a fragmented rainforest area in 
southeast Mexico found a prevalence of 63.3% (19/30) in 

dogs (374). 
Slovakia (ER): a study found a prevalence of 1% (3/293) in 
canine blood samples from outdoor client-owned dogs from 

across the country (375). 
Hungary (EC): a study found a prevalence of 26% (33/126) 

in dogs (shepherd, hunting, and stray) from southern 
Hungary, an area considered to be free of R. sanguineus 

(376). 
South Korea (EC): a study found a prevalence of 8.7% 

(16/184) in dogs from the province of Jeju-do in 2008 (377). 
-a dog was diagnosed with H. canis in 2015 in Seoul (377). 

Poland (Sp): A study identified 11 positive cases from 2020-
2022. Dogs were either stray, shelter dogs, or from rural 

areas, with no known history of foreign travel, indicating the 
likelihood of autochthonous infection (378). 
Russia (Uk): No data for dogs was found. 

Australia (Sp): a study found a prevalence of 0% in a group 
of 230 dogs (pound dogs and aboriginal community dogs) 

(232). 
-a study found a prevalence of 0% in a group of 238 client-

owned dogs (379). 
- The first report of H. canis infection in a dog in Australia was 

in 2014 (380). 
Taiwan (Sus): a study examining R. sanguineus ticks 

removed from stray dogs found H. canis to have an infection 
rate of 22.8% in males, 29.4% in females, and 20.8% in 

nymphs (381). 
-There has not been any clinical cases of H. canis recorded 

among dogs in Taiwan yet (381). 
-No data for dogs was found. 

 

the asexual cycle of merogony. The other 
forms micromerozoites → micromerozoites 

invade neutrophils and monocytes, developing 
into gamonts 
Tick stage: 

-tick (DH) ingests leukocytes containing 
gamonts → gametogenesis and fertilization 

occur in tick → zygote divides and sporogony 
occurs with the formation of oocysts that are 

released into the tick’s hemocoel (369). 
Transplacental transmission has been 

documented (369). 

Heterobilharzia americana 
(American Canine 
Schistosomiasis) 
UNCERTAINTY = Low 
 

Parasite Endemic to the Gulf Coast and South 
Atlantic region of North America (383). 
Range appears to be expanding (163). 

Records of Galba cubensis and G. humulis 
(IH) exist in GenBank from Ontario and 

Quebec (384). 
G. Cubensis was initially described from 

Cuba. Has also been recorded in the 
Antilles, the West Indies, and the south of 
the United States, from Florida to southern 
Texas. G. cubensis was reported in Spain 

in 2015. This is the first report of its 
occurrence in Europe (385). 

G. humilis is distributed throughout North 
America. Records of G. humilis exist in 

GenBank from the U.S. (New Mexico, NY, 

United States (EL): Majority of cases are in Texas and 
Louisiana. 

-Endemic to south Atlantic and Gulf Coast states (Alabama, 
Florida, Georgia, North Carolina, Virginia, Mississippi, Texas, 

Louisiana). Has now been documented in new states 
including Tennessee, Oklahoma, Arkansas, Kansas, Utah 

(163,383,387). 
-Was recently found in the Colorado River in southern 

California in G. cubensis and G. humulis (383). 
-A study examining 30 free-roaming dogs and 81 client-

owned dogs from southeastern Louisiana found a prevalence 
of 0.9% (1/111) (388). 

-A study confirmed 238 cases in Texas over a period of 22 
yrs (1999-2012) (389). 

DH: Raccoons (natural DF), dogs, rabbits, 
opossums, bobcats, coyotes, other mammals 

(163,383,392). 
IH: Galba cubensis, Pseudosuccinia columella, 
Galba humulis (small conical aquatic lymnaeid 

snails) (163). 
Life cycle: Adult male and female worms 

reside in the mesenteric veins of DH → female 
releases eggs containing developed miracidia 
in mesenteric veins → eggs migrate through 

the intestinal wall and pass in feces → eggs get 
deposited in fresh water → larval miracidium 

hatch → infect IH → miracidium undergo 
asexual multiplication through 2 sporocyst 

larval stages → cercarial larvae released from 
IH into water → penetrate intact skin of DH → 

-The limited number of 
reported cases in dogs 

appears to be incongruent 
with the high prevalence 
reported in raccoons and 

the broad range of 
naturally infected hosts. 

Suggests that canine 
infections are often not 

detected because routine 
parasitological 

examinations don’t include 
the fecal sedimentation 

technique or owners 
choose euthanasia after 
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Tennessee, North Carolina, South 

Carolina, Virginia, Michigan). A 2022 study 
recorded its non-indigenous presence in 

Japan for the first time (384). 
A literature review found reports of P. 
columella in South America (Brazil, 

Columbia, Venezuela, Peru, Argentina, 
Paraguay), Africa (South Africa, 

Cameroon, Mayotte, La Reunion, Namibia, 
Egypt, Zimbabwe, Madagascar), North 

America (Cuba, Guadeloupe, USA, 
Hawaii), Europe (Romania, Italy, France), 
and Oceania (Australia, French Polynesia) 

(386). 
 

-A study found a prevalence of 37% (11/30) in raccoons from 
Kansas (390), while another study found a prevalence of 
47.2% (17/36) in racoons from north-central Texas (391). 

-Prevalence in dogs from endemic regions is not well known 
(392) 

Ukraine (Ab): No data in dogs was found. 
Mexico (Sus): A retrospective study examining H. americana 
prevalence in Texan counties found cases in counties along 
the Gulf of Mexico and in counties bordering Mexico (389). 
-Populations of G. cubenis, a host for H. americana have 

been recorded in Mexico (383). 
Slovakia (Ab): No data in dogs was found. 
Hungary (Ab): No data in dogs was found. 

South Korea (Ab): No data in dogs was found. 
Poland (Ab): No data in dogs was found. 
Russia (Ab): No data in dogs was found. 

Australia (Ab): No data in dogs was found. 
Taiwan (Ab): No data in dogs was found. 

 

transform into schistosomula (juvenile form) → 
migrate to liver and develop into male and 

female → migrate to mesenteric veins 
(163,383,392). 

Prepatent period estimated at 10 weeks (392). 
 

diagnostic testing fails 
(387). 

 

Leishmania infantum, 
leishmania brazielensis 
(Leishmaniosis) 
* Low genetic variability 
*Other Leishmania species 
can infect dogs but the role of 
dogs as reservoirs is limited 
UNCERTAINTy = 
Low 

Parasite Endemic in at least 88 countries (393). 
 

United States (ER): Common among foxhounds in kennels 
and hunt clubs (~8.9%) but limited in other groups domestic 

dogs (394). 
Lutzomyia spp. sandflies present with relatively widespread 

distribution documented for L. shannoni (395). 
Ukraine (EC): 

Of 353 dogs tested between 2008 and 2012 using an ELISA, 
26% were seropositive (396). 

Mexico (EC): 
In Merida Yucatan, of 218 dogs that were tested for 

antibodies, 11.9% were seropositive (397). 
The primary vector is widely distributed in Mexico (398). 

Slovakia (SUS): Although sand flies have been reported, no 
autochthonous cases of canine leishmaniasis have been 

published (396). 
Hungary (SP): 

Required sandfly vectors are present and the first 
autochthonous case was recorded in 2007. Since then, 

sporadic cases have been confirmed where Phlebotomus 
sand flies are found (396). 

South Korea (SUS): The first autochthonous case was 
recorded in 2013 (399). Although no prevalence data was 

found, it is endemic in surrounding countries, with roughly 5% 
of dogs living in the Beijing mountain region shown to be 

infected with the parasite (400). 
Poland (AB): 

No species of Phlebotomus sandflies present (396). 
Russia (SP): Infections have been recorded in jackals and 

foxes in the regions bordering Russia. The presence of 
Phlebotomus sand flies suggests natural transmission could 

Primarily transmitted from one infected dog to 
another by the bite of a phlebotomine sandfly 
(Lutzomyia and Phlebotomus spp.). Vertical 

transmission as well as transmission via 
breeding and blood transfusion have been 

documented. Dog to dog contact (bites, licks) 
has been suspected (393). 

Dogs remain infected and infective (to varying 
degrees) for life (404). 

Not all dogs exposed develop disease. Ratio of 
subclinical to clinical varies by region and 

infecting parasite (393). 
Incubation period ranges between 3 months 

and 7 years (393). 
Clinical signs range from mild to severe (405). 

 

Canada does not have any 
documented populations of 

phlebotomine sandflies. 
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occur if the parasite was introduced (401). Sporadic cases 

have been recorded (402). 
Australia (AB): Considered disease free. All the recorded 

cases have been from imported dogs (403). 
Taiwan (SUS): Not considered endemic. Seropositive cases 

have been recorded in surrounding countries (China, 
Vietnam, Thailand and the Philippines) (403). 

Some other countries where the parasite is endemic include: 
Spain, south of France, Malta, Italy, Greece, Turkey, Israel, 
Egypt, Tunisia, Morocco, Iraq, Algeria, Iran, Pakistan and 

some areas of China (393). 
 

Nanophyetus salmincola 
& Neorickettsia 
helminthoeca 
(Salon Poisoning Fluke) 
UNCERTAINTY = 
Low 
 

Parasite Geographically restricted to coastal regions 
of northern California, Oregon, and 

Washington in the US, southern British 
Columbia in Canada, and eastern Russia. 
This reflects the distribution of Oxytrema 

silicula (snail intermediate host) (406,407). 
 

United States (EL): A retrospective study examining 
parasitic infection in client-owned dogs presented at 

Oklahoma State University found a prevalence of 0.08% 
(6/7,409) (165). 

-A retrospective study examining dogs presented at the 
University of California Veterinary Hospital found 29 positive 
cases of N. salmincola over a 19-year period (1990-2010) 

(408). 
-24 cases of salmon poisoning disease associated with N. 

salmincola were reported in the Los Angelos County between 
2006-2024 (409). 

Ukraine (Uk): A study in eastern Ukraine found a prevalence 
of 0.93% (2/213) in red foxes (167). 

-No prevalence data in dogs was found. 
Mexico (Ab): No data in dogs was found. 

Slovakia (Ab): No data in dogs was found. 
Hungary (Ab): No data in dogs was found. 

South Korea (Ab): No data in dogs was found. 
Poland (Ab): No data in dogs was found. 

Russia (EL): Nanophyetiasis, an infection caused by N. 
salmincola, is commonly detected in humans in the basins of 
the Amur River and Ussuri River and on Sakhalin Island in 
Russia. The prevalence of Nanophyetus infection in these 

areas may reach 82% among domestic carnivores and 
17.6% among wild carnivores (410). 

Australia (Ab): No data in dogs was found. 
Taiwan (Ab): No data in dogs was found. 

 

DH: fish-eating mammals including dogs and 
wild canids (most common), cats, wild 
mustelids, bears, and people (407). 
1st IH: river snail (Oxytrema silicula) 

2nd IH: salmonoids (salmon and its relatives) 
Lifecycle: Adults reside in the small intestine 
of DH → reproduce sexually → eggs shed in 
feces of DH → in an aquatic environment, a 

miracidium (first larval stage) develops in each 
egg and is released into the water → 

miracidium penetrates the skin of 1st IH (snail) 
→ sporocyst develops → redia develop within 

each sporocyst and is released into tissue 
when sporocyst bursts → cercariae develop 
within each redia, which bursts → cercariae 

leave the snail and penetrate the skin of 2nd IH 
(salmon) to develop metacercariae (infective 

larval stage) → ingestion of infected salmon by 
DH (407). 

N. salmincola itself is 
considered non-

pathogenic, but in North 
America it transmits the 

rickettsial pathogen 
Neorickettsia helminthoeca 
that is the causative agent 

of salmon poisoning 
disease (406,407). 

Intact male dogs and 
Labrador retrievers appear 

to be overrepresented 
among dogs with salmon 

poisoning disease, 
possibly because they are 

popular with individuals 
engaged in fishing 

activities, although dogs of 
any sex and breed can be 

affected (406). 
Occasionally, dogs from 
areas not endemic for 

salmon poisoning disease 
develop disease after they 
ingest fish that is exported 
from endemic areas (406). 

Neospora caninum 
(Neosporosis) 
UNCERTAINTY = 
Low 
 

Parasite Worldwide distribution (411). 
In North America, evidence of infection has 

been identified in sheep, goats, bison, 
black-tailed deer, caribou, moose, 

muskoxen, raccoons, cats and polar bears 
(412). 

N. caninum was first discovered in Norway 
in dogs in 1984 (413). 

 

USA (EC): In a study conducted in 1999, 7% of 1,077 dogs 
sampled from 35 different states had N. caninum antibodies 

(414). 
Ukraine (EC): In a study conducted in 2016 looking at 

prevalence in red foxes, N. caninum DNA was detected in 
18.3% of foxes from human-influenced landscapes and 9.1% 

of foxes from protected mountain regions (415). 

Definitive host: dogs and wild canids (dingoes, 
wolves, coyotes, foxes) (412). 

Intermediate hosts: cattle, white-tailed deer and 
other ungulates (412). 

DHs shed oocysts in their feces → IHs ingest 
oocysts in contaminated food and water → 

tissue cysts form in nervous system and 
muscles of IHs → tissue cysts ingested by 

uninfected DHs through consumption of 

Diagnosis in dogs is 
difficult as they only shed 
oocysts for a few weeks 

post infection (411). 
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Mexico (EC): In a study conducted in 2003, 51% of 27 

Hildago farm dogs and 20% of 30 Hildago city dogs had N. 
caninum antibodies (413). 

Slovakia (EC): Infections are very common in red foxes 
(415). In a study conducted in 2011, the seroprevalence of N. 
caninum in rural dogs was 56% while none of the urban dogs 

tested positive (416). 
Hungary (EC): In a study conducted in 2006, 1% of 402 
urban dogs had N. caninum antibodies (413). In another 

study conducted in 2006, 20% of rural dogs (n=50) had N. 
caninum antibodies (413). 

South Korea (EC): In a study conducted in 2003, 21.6% of 
51 dairy farm dogs had N. caninum antibodies (417). 

Poland (EC): Infections are very common in red foxes in 
eastern Slovakia bordering Poland (415). In a study 

conducted in 2011, serum samples from 257 dogs were 
analyzed in the Mazovian Voivodeship in Central Poland and 

antibodies were detected in 21.7% (418). 
Russia (EC): In a study conducted in 2000, 391 cattle were 

tested and 9.9% had N. caninum antibodies (413). 
Australia (EC): In a study conducted in 1997, 150 dogs in 

Sydney and 94 dogs in Perth were tested for N. caninum and 
12% and 14% of dogs had N. caninum antibodies, 

respectively (413). 
Taiwan (EC): In a study conducted in 2000, 23% of 13 dairy 

farm dogs had N. caninum antibodies (413). 
 

placenta, fetus or IH tissue infected with N. 
caninum (419). 

The prepatent period ranges between 5-7 days 
(412). 

N. caninum eggs are very resistant and can 
survive in the environment for long periods 

(411). 
 

Oncherocerca lupi 
(Onchocerciasis) 
UNCERTAINTY = Moderate 

Parasite Emerging zoonotic parasite in the United 
States (420); common in dogs in Europe 

and the Middle East (421). 
Has been shown to infect dogs in Greece, 

Portugal, Germany, Hungary, Romania and 
Switzerland (421). 

Human cases have been reported in 
Albania, Crimea, Iran, Tunisia and Turkey 

(421). 

USA (EL) 
- Canine cases have been reported (421). All human cases in 

the USA have been non-ocular (421). 
Most infections in dogs, cats and humans have occurred in 

the southwestern states including New Mexico, Arizona, 
California, Colorado, Nevada and Utah. Cases have also 

been reported in Florida (422). No prevalence data in dogs 
was found. 

Ukraine (Uk): Three cases of human ocular onchocerciasis 
have been reported (423). No prevalence data in dogs was 

found. 
Mexico (Uk): No prevalence data in dogs was found. 

Slovakia (Sus): The surrounding countries Austria (424) 
and Hungary (421) both have reported cases of O. lupi. 

Hungary (ER): Canine cases have been reported (421). In 
2001, 4 cases of onchocerciasis were reported in dogs (425). 
South Korea (Uk): No prevalence data in dogs was found. 

Poland (Uk): Although other Onchocerca species have been 
reported, there has been no reports of O. lupi 

Russia (Sus): Cases have been reported in cats and dogs. 
The first report of O. lupi was in a wolf in the Republic of 

Reservoir: dogs, wolves 
Vector likely black flies (Simuliium spp.) and 

possibly biting midges (Culicoides spp.) 
(422,427). 

Gravid females in infected host release 
microfilariae → microfilaria are ingested by an 
arthropod vector → microfilaria develop into 
stage 3 larvae → arthropods transfer stage 3 

larvae while feeding on new host (422). 
Currently no data available on the incubation 

period (422). 
Time required for microfilaria development into 
stage 3 larva in arthropod vector is unknown 

but likely temperature dependent (422). 
The lifespan of adult worms in dogs is 

estimated to be between 3 and 8 years old 
(425). 
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Georgia bordering Russia (425). No prevalence data in dogs 

was found. 
Australia (Uk): No prevalence data in dogs was found. 
Taiwan (Uk): No prevalence data in dogs was found. 

Other: 
Two dogs infected with O. lupi were imported into Canada in 

2012 and 2014 from the southwestern USA (421). 
In a study conducted in Greece and Portugal on 107 dogs, 

8% tested positive for O. lupi (426). 
In 2021, Austria reported its first autochthonous case of O. 

lupi (424). 
Opisthorchis spp. 
- O. felineus 
- O. viverrini 
Clonorchis sinensis 
(Liver Fluke) 
UNCERTAINTY = 
Low 

Parasite Opisthorchis felineus occurs in Italy, 
eastern Europe, Russia, Kazakhstan, and 

parts of Asia (428). 
Opisthorchis viverrini is confined to 

southeast Asia – associated with fish 
culture practices and food habits of this 

area (428). 
C. sinensis is endemic in East Asia – 
including China, Japan, South Korea, 
northern Vietnam, Taiwan and parts of 

Russia (429). 
 

United States (Ab): Liver fluke infections are rare in humans 
in the U.S (429). 

-Sporadic infections of C. sinensis and Opisthorchis spp. 
have been reported in humans, mainly from individuals that 

have visited/lived in Asia (430). 
-No data found in dogs. 

Ukraine (Sus): According to the estimation based on WHO 
and UN data, in 2005 the infection risk was 2% in people in 

Ukraine for O. felineus (431). 
-In Ukraine, opisthorchiasis in humans is limited to the Sumy, 
Poltava, and Chernigov Districts of the Dnieper River basin, 

where the prevalence is 5%–40% (432). 
-No prevalence data in dogs found. 

Mexico (Ab): No data in dogs was found. 
Slovakia (Sus): A study found a prevalence of 0.3% (4/1198) 

for O. felineus in red foxes from the Slovak Republic (433). 
-No data for dogs was found 

Hungary (Ab): A literature review found no reports of O. 
felineus in Hungary (434). 

South Korea (Ab): A nationwide positive rate of C. sinensis 
was found to be 2.4% in dogs (435). 

-C. sinensis is endemic in humans in South Korea (435). 
Poland (Uk): Human cases have historically been diagnosed 
in Poland (before 1937), however, no recent information on 

the occurrence of the infection in humans is available 
(432,436). 

-No data in dogs was found. 
Russia (EC): A study found a prevalence of 6.5% for O. 

felineus in Dagestan and 5.6% in Alatai in household dogs 
(281). 

- In Russia, C. sinensis is mainly distributed in the southern 
Far East and approximately 3 000 people are estimated to be 

infected (437). 
Australia (Ab): No data in dogs was found. 

Taiwan (Sus): A study from subtropical southern China, a 
neighboring country, found a prevalence of 20.5% (103/503) 

in dogs (438). 
-C. sinensis is endemic in humans in Taiwan (434). 

DH: 
-O. viverrini: dogs, cats, pigs, rodents, human, 

other fish-eating mammals 
-O. felineus: cats, canids, mustelids, humans 

-C. sinensis: dogs and wild canids, cats, mice, 
humans, fish-eating birds, mustelids 

1st IH: several species of freshwater snail 
(e.g., Parafossarulus, Thiara, Bithynia) 

2nd IH: freshwater cyprinids (eg. carp, bream, 
roach) 

Lifecycle: Adult flukes reside in the biliary and 
pancreatic ducts of the DH → deposit fully 

developed eggs that are passed in the feces of 
DH → eggs ingested by 1st IH (snail) → eggs 

release miracidia → miracidia undergo several 
developmental stages (sporocysts, rediae, 

cercariae) → cercariae are released from snail 
and penetrate 2nd IH (freshwater fish) → encyst 
as metacerariae (infective) → ingested by DH 

→ metacerariae excyst and develop in the 
biliary ducts (440). 

Freshwater snail species 
have wide distribution. 

Thiara and Parafossarulus 
species appear to be 

limited to warm temperate 
and tropical areas. 

Parafossarulus (IH for C. 
sinensis in Asia) is widely 

distributed in China, 
Japan, Korea, and Taiwan 

(441). 
Some species of Bithynia 
(e.g., Bithynia tentaculate) 
can be found in the Great 
Lakes region. The native 
range of B. tentaculate 

includes Europe, spanning 
from Scandanavia to 

Greece. Non-indigenous 
occurrences have been 

observed in the U.S. (DC, 
IL, IN, IA, MD, MI, MN, 

MT, NJ, NY, OH, PA, VT, 
VA, WI) (442). 

A study found O. viverrini 
in 1.73% (246/14183) of 

Bithynia siamensis 
goniomphalos collected in 
North-east Thailand (443). 

Cyprinids (IH) have the 
widest area of distribution 
of any of the freshwater 
fish (Africa, Asia, North 
America, and Europe). 
Southeast Asia is the 
center of origin for this 

family of fish (444). 
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-No data in dogs was found. 

Other: In a study conducted in northern Thailand, the 
prevalence of O. viverrini infection in dogs was 3.8% and 

36.4% in cats (439). 
 

Paragonimus kellicotti, 
P. westermani 
(Lung flukes) 
UNCERTAINTY = Moderate 

Parasite P. kellicotti is the only Paragonimus spp. 
that is endemic in wild and domestic 

animals in North America (445). 
P. kellicotti may also extend into Central 
and South America however this is still 

controversial (445). 
 

USA (ER) 
- In North America, P. kellicotti can be found throughout the 
Mississippi and Great Lake waterways (446) – found within 
the Mississippi River basin, including central USA between 

the Rocky and Appalachian Mountains to the Gulf of Mexico 
(447). 

Ukraine (AB) 
- Endemic Paragonimus species have yet to be reported 

(445). 
Mexico (SUS) 

- No reports of P. kellicotti being present 
- Based on the close proximity of the parasite to the Mexican 

border, it may be present in Mexico (447). 
Slovakia (AB) 

- Endemic Paragonimus species have yet to be reported 
(445). 

Hungary (AB) 
- Endemic Paragonimus species have yet to be reported 

(445). 
South Korea (AB) 

- No reports of P. kellicotti being present. 
Poland (AB) 

- Endemic Paragonimus species have yet to be reported 
(445). 

Russia (AB) 
- No reports of P. kellicotti being present. 

Australia (AB) 
- Endemic Paragonimus species have yet to be reported 

(445). 
Taiwan (AB) 

- No reports of P. kellicotti being present 
 

P. kellicotti definitive host: Natural DH is mink, 
can also infect dogs, cats and people (446). 

P. kellicotti intermediate Host: freshwater snails 
and the freshwater crayfish (446). 

P. kellicotti and P. westermani: Eggs are 
passed in feces → miracidia hatch and 

penetrate 1st IH (freshwater snail) → mature 
into cercariae → cercariae invade 2nd IH 
(freshwater crayfish) → DHs ingest raw 

crayfish containing cercariae → cercariae 
penetrate the intestinal wall into the peritoneal 

cavity → cercariae pass through the diaphragm 
and establish in the lungs forming cysts → 

eggs are formed and pass through the cyst wall 
→ eggs are coughed up and swallowed by the 

DH and passed in the feces (448). 
Immature flukes form cysts in bronchioles 2-3 

weeks after they reach the lungs (446). 
Immature flukes mature into adults after 6-10 

weeks (449). 
 

 

Physaloptera spp. 
UNCERTAINTY = Moderate 

Parasite Dog infections occur primarily in North 
America, South America, China and Africa 

and Australia (450,451). 
There have only been a few reports in 

Europe and Africa in domestic dogs and 
cats (451). 

In dogs, P. preputialis is distributed virtually 
worldwide and P. rara is mostly found in 

North America (451). 
Prevalence in domestic dogs and cats in 
most studies is usually < 5% (451). Dogs 
usually have a prevalence of <2% (451). 

USA (ER) 
- Infections are common in the midwestern states (206). 

- P. rara is considered the most common stomach worm in 
dogs in the USA (452). 

Ukraine (Uk) 
- No data was found on the status/prevalence in dogs 

Mexico (ER) 
- In a study in 2008 evaluating stray dogs in Queretaro city, 

only 1.9% were positive for Physaloptera spp. (453). 
Hungary (Uk) 

- No data was found for dogs 
South Korea (Uk) 

The life stage involves definitive, intermediate 
and paratenic hosts (455). 

Larvated eggs are passed in the feces of 
definitive hosts → Ingestion of feces by 

intermediate insect host → development of 3rd 
stage larva inside insect IH → ingestion of 

infected insect by definitive host or paratenic 
host (450,452). 

Ingestion by definitive host → larvae mature to 
adult nematodes 

Ingestion by paratenic hosts → remain 3rd 
stage larvae 

Dogs will rarely vomit up 
the parasite as it is firmly 

attached to the gastric 
mucosa 

Fecal exams are unreliable 
and can often miss 

Physaloptera eggs, which 
likely contributes to 
underestimation of 
prevalence (452). 

Additionally, low worm 
burden, fewer eggs 
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In wildlife species the prevalence can be 

higher than 50% in some areas (451). 
 

- No data was found for dogs 
Poland (Uk) 

- No data was found on the status/prevalence in dogs 
Slovakia (Sus) 

- Endoparasites in 1198 red foxes were examined from 
different areas. Physaloptera rara was found to have a 

prevalence of 1.1% (433). 
-286 birds of prey were examined. 2 birds were found to be 
infected with Physaloptera alta. This is the first record of P. 

alta in Slovakia (454). 
- No data was found for dogs 

Russia (Sus) 
- In a study in 2017 that involved sampling soil from a dog 

training centre in the Perm region, traces of Physaloptera spp 
eggs were detected (Sivkova et al., 2019) 

- No data was found for dogs 
Australia (Sus) 

- Although occurring in both dogs and cats globally, P. 
praeputialis has only been found in cats in Australia 

(Australian Society for Parasitology, 2015) 
Taiwan (Sus) 

- 95 rodents and shrews were surveyed from different areas 
in Taichung and a prevalence of 1.1% was recorded (Tung et 

al., 2009) 
- No data was found for dogs 

 

Adult nematodes can infect the digestive tract 
of amphibians, reptiles, birds and mammals 

(>90 species). Humans can also be infected by 
certain species (455). 

Definitive hosts: various carnivorous wildlife 
(i.e., coyotes), as well as domestic cats and 

dogs (452). 
Intermediate hosts: crickets, cockroaches, 

beetles, etc. (452) 
Paratenic hosts: frogs, snakes, mice, etc. (206) 
In Canada, the parasite has been reported in 

cats, badgers, bobcats, raccoons, foxes, 
lizards, skunks and coyotes, dogs, lynx, black 

bears and wolverines (450). 
The prepatent period ranges between 2-5 

months (206). 
 

produced by females and 
single-sex infections can 
make diagnosis difficult. 
Infection is considered 

uncommon, but the true 
prevalence in owned 

domestic dogs is unknown. 
Prevalence could be 

decreasing with increased 
use of preventatives (451). 

Sarcocystis spp. 
S. cruzi 
S. capracanis 
S. hircicanis 
S. meisheriana 
S. fayeri 
S. tenella 
(Sarcocytosis) 
UNCERTAINTY = Moderate 

Parasite Several species can be found in both 
domestic and free-ranging animals and 

birds worldwide, including Canada (456). 
In humans, sarcocystosis infections have 
been reported with highest prevalence in 
Europe. Cases have also been found in 

Asia and in much lower frequency in 
Australia and North and South America 

(457). 
Some species may be restricted to certain 
locations by distribution of their definitive 

and intermediate hosts (458). 
Human reports in Africa, South and Central 

America and the Middle East are rarer 
(459). 

 

Sarcocystosis species occur in all countries (460). 
USA (EC) 

- After consumption of beef products from a local grocery 
store in Maryland, 2 dogs became infected. No human 

infection occurred; therefore the species was suspected to be 
S. cruzi (459). 

- Prevalence of S. fayeri in equids reported between 0.5 to 
21% (461). 

- No data on the status of Sarcocystis spp. in dogs 
Ukraine (EC) 

- No data was found on the status/prevalence in dogs 
Mexico (EC) 

- In a study evaluating digestive parasites in dogs in 
Aguascalientes, the prevalence of Sarcocystis species was 

5.3% (462). 
Hungary (EC) 

- A study surveying 151 cattle found S. cruzi prevalence of 
64% (463). 

South Korea (EC) 
- No data was found on the status/prevalence in dogs 

Poland (EC) 
- Human infections have been recorded (459). 

- No data was found on the status/prevalence in dogs 

Species of sarcocystis show some host 
specificity (456). 

Life cycle involves a carnivore DH and an 
omnivore/herbivore IH (456). 

Sporocysts in the environment are ingested by 
an intermediate host → Sporozoites enter 

endothelial cells and reproduce asexually to 
produce meronts containing merozoites → 
merozoites enters muscle cells and form 

sarcocysts → DH ingests sarcocysts → sexual 
reproduction occurs in DH intestines to produce 
oocysts à shedding of the oocyst wall releases 
sporocysts that are eliminated with stool (456). 

Serious illness usually only occurs in the 
intermediate host (458). 

S. cruzi: 
- DH: Dog 
- IH: Cattle 

S. capracanis 
- DH: Dog 

- IH: Sheep/goats 
S. hiricanis 
- DH: Dog 

Sarcocysts are very 
common in wildlife and in 
livestock raised outside 
high biosecurity barns 

(WCVM, 2021) 
Dogs that are fed 

uncooked meat, used for 
hunting or that could 

scavenge wildlife are the 
most at risk (WCVM, 2021) 
Sporocysts shed into feces 
remain infective for months 

to years in the 
environment (WCVM, 

2021) 
There is no available 

vaccination (Merck, 2018) 
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Slovakia (EC) 

- Human infections have been recorded (459). 
- No data was found on the status/prevalence in dogs 

Russia (EC) 
- No data was found on the status/prevalence in dogs 

Australia (EC) 
- S. cruzi is the most common species infecting cattle in 

western Australia. A study evaluating 714 cattle found an 
overall prevalence of 52%. More cases were found in the 

tropical and temperate regions (464). 
- Human infections have been recorded (459). 

Taiwan (EC) 
- Human, cattle, and horse cases have been recorded in the 

neighboring country of Japan (465). 
Minor: 

- Sarcocystis fayeri infections have been identified linked to 
consumption of raw horsemeat in Japan (465). 

- 354 dogs were surveyed in Brazil and the prevalence of 
Sarcocystis cruzi was 4.81% (466). 

 

- IH: Sheep/goats 
S. meisheriana 

- DH: Dog 
- IH: Pig 
S. fayeri 

- DH: Dogs 
- IH: horses 

Infective eggs start to be shed 1-2 weeks after 
ingestion of sarcocysts. Shedding can last for 

several months (467). 
 

Sarcoptes scabei var canis 
(Scabies) 
UNCERTAINTY = Low 

Parasite Worldwide prevalence (468). United States (EC): A study found a prevalence of 16% from 
310 coyotes in Illinois (469). 

-Cases have been reported in coyotes throughout southern 
Texas and the mid-western USA. Cases have been reported 

in wolves in the Midwestern USA and the northern Rocky 
Mountains (470). 

-No data in dogs was found 
Ukraine (Uk): No data in dogs was found. 

Mexico (EC): A study found a prevalence of 7% from 200 
stray dogs from Yucatan, Mexico (471). 

Slovakia (EC): A study from the Kosice region found a 
prevalence of 8.8% in 2241 dogs (472). 

Hungary (Uk): No data in dogs was found. 
South Korea (EC): A study found a prevalence of 19.4% in 

stray dogs (20/103) from Gwang-ju City (473). 
A study found a prevalence of 5.66% from 565 stray dogs 

throughout the country (474). 
Poland (EC): A study found a prevalence of 7.4% in 

companion dogs from southern Poland (475). 
Russia (Uk): No data in dogs was found. 

Australia (Sus): S. scabiei has been found in wombats and 
other Australian wildlife (476). 
No data in dogs was found. 

Taiwan (Uk): A study examining vector borne pathogens and 
ectoparasites in Southeast Asia found a prevalence of 0% 

from 132 dogs from Taiwan (477). 
 

Life cycle takes less than 3 weeks and occurs 
totally on the host (478). 

Adult mites mate in small depressions in the 
epidermis → females dig tunnels into the 

stratum corneum and lay eggs → larvae hatch 
from eggs → move to skin surface and make 
shallow superficial burrows where they feed 
and molt → develop into nymph, then into 
adults → move to the skin surface to mate 

(478,479). 
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Spirocerca lupi 
UNCERTAINTY = Low 

Parasite Infections in canids occur in the southern 
US, as well as in many tropical and 
subtropical regions worldwide (480). 

The most common reports are from Israel, 
Greece, Turkey, India, Pakistan, the 

southern United States, Brazil, Kenya, and 
South Africa (481). 

United States (EL): While S. lupi is rare in canids, it has 
been detected in the southeastern parts of the country (480). 

A study found that 33.5% of fecal samples from 106 rural 
dogs from Alabama and Mississippi, U.S.A., were infected 

with S. lupi (482). 
A study found 3% of 142 coyotes were infected with S. lupi. 

Coyotes were from western Oklahoma to northern Texas 
(483). 

Ukraine (Sus): S. lupi has been found in red foxes with a 
prevalence of 0.6% (238). 

No data on dogs was found. 
Mexico (ER): A study found a prevalence of 4.5% in 378 

stray dogs from Queretaro, Mexico (453). 
Slovakia (ER): A study examining 752 canine fecal samples 

(pet dogs, guard dogs, shelter dogs, hunting dogs) from 8 
districts of Slovakia found a prevalence of 0.7% (364). 

Hungary (ER): A study examining the prevalence of S. lupi in 
dogs presented for endoscopy from 2007-2016 found 30 

positive cases and an increasing trend in cases throughout 
the time period (484). 

South Korea (Ab): No data in dogs was found. 
Poland (Sus): A study found a prevalence of 11.5% in 103 

fecal samples from wild and captive wolves (485). 
No data in dogs was found. 

Russia (Sp): A study examining helminths in 1752 domestic 
dog fecal samples from Moscow found S. lupi to have a 

prevalence of 0.05% (486). 
Australia (ER): Cases in domestic dogs have been found in 

Australia (487). 
Taiwan (Ab): No data in dogs was found. 

 

IH: Dung beetle (481). 
PH: Various animals including poultry, wild 
birds, lizards, rodents, hedgehogs, rabbits 

(481). 
DH: Dogs and other canids (481). 

Adult worms reside in nodules in esophageal 
wall of DH → Adults lay eggs containing larvae 
which pass from the oesophagus to the GI tract 

and shed in the feces → IH ingest eggs → 
larvae encyst and develop into L3 larvae within 
2 months → IH may be directly ingested by DH 
or ingested by PH and then ingested by DH → 
larvae penetrate stomach wall and migrate to 

the gastric arteries, travelling to the aorta → L3 
larvae develop into L4 larvae I nodules in the 

aorta → L4 larvae migrate from aorta into 
esophageal wall. 

Larvae can also transfer between PHs 
(481,488). 

 

 

Strongyloides stercoralis 
(Strongyloidosis) 
UNCERTAINTY = Moderate 

Parasite Widely distributed in humans throughout 
both tropical and subtropical areas (489). 

In humans, it is endemic in Southeast Asia, 
Latin America, sub-Saharan Africa and 

parts of the Southern USA (490). 
Dogs have the highest prevalence in the 

southeast Asia (491). 
Human incidence has been increasing in 
southern, eastern, and central Europe as 

well as the Caribbean (490). 
Prevalence in Canadian dogs is low. Only 

isolated cases have been reported in 
Ontario (492). 

 

USA (EL) 
- Present in rural of the south and southeastern states (493). 

Ukraine (EL) 
- The prevalence was 3.0% (n=130) in shelter dogs and 2.5% 
(n=234) in housed dogs in Kyiv and surrounding region (494). 

Mexico (EC) 
- In 2015, of 101 shelter dogs evaluated in Veracruz, 15.8% 

was positive for S. stercoralis (495). 
Slovakia (ER) 

- In a study conducted in eastern Slovakia, 6 of 50 dogs were 
positive (496). 
Hungary (Sp) 

- A 7-week-old chihuahua that came from Hungary tested 
positive in 2013 in Zurich (497). 

South Korea (Sp) 
- Cases have been sporadically reported 

- Given the high prevalence in Southeast Asia, presence also 
very likely (491). 

DH: Primarily humans, others include non-
human primates and domestic dogs. It can also 

infect wild canids (489). 
The parasite has two phases in its life cycle: 

free-living and parasitic cycles (489). 
Free-Living cycle: Rhabditiform larvae are 

excreted in stool of an infected DH and larvae 
develop either into filariform larvae or free-

living adults 
*Free-living adults mate and produce eggs, 

which turn into rhabditiform larvae and mature 
into filariform larvae. This second generation of 
filariform cannot mature into adults and must 

find a host* 
Parasitic Cycle: Filariform larvae can penetrate 

a host’s skin and larvae migrate to the small 
intestine through various pathways. The larvae 
molt twice to become adult females. Females 

Due to autoinfection, if left 
untreated, infection may 

persist for decades even in 
a non-endemic area (489). 
Transmission is more often 

reported during summer 
months in temperate areas 

(489). 
Infections are most 

commonly seen in rural or 
remote areas, places with 

poor sanitation, 
institutions, and among 
socially marginalized 

groups (489). 
May be underdiagnosed 

as it is not usually detected 
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Poland (Sp) 

- No data from dogs. 
- In a study in the Dabrowa Bialostocka District, 7.78% of 120 

hospitalized children were positive for S. stercoralis (498). 
Russia (Sp) 

- Both human and canine S. stercoralis have been identified 
in Russia (281). 
Australia (EC) 

- The prevalence in dogs living across the Northern Territory 
was 21.9% (199). 

Taiwan (Sp) 
- The current prevalence of S. stercoralis is unknown but 

Southeast Asia thought to have the highest burden globally 
(491). 

embed in submucosa of intestinal wall and 
shed eggs (489). 

Migration to the small intestines takes 4-5 days 
and the prepatent period can range from 5 to 

21 days (499). 
Egg shedding capacity reaches its maximum at 
20 days post infection. Shedding can continue 

at a lower level for up to 11 weeks (499). 
*Auto-infection may occur as the eggs hatch 
internally and produce rhabditiform larvae* 

 

on routine fecal flotation 
(492). 

True prevalence 
underestimated due to lack 

of precise surveillance 
data in endemic areas. 
Infections occur more 

commonly in canines when 
they are stray. 

 

Taenia spp. 
T. hydatigena 
T. taeniaeformis 
T. multiceps 
T. crassiceps 
T. serialis 
T. pisiformis 
(Taeniasis) 
UNCERTAINTY = Low 

Parasite Taenia spp. are found globally and infect 
all age groups of dogs (165). 

Taenia spp. are commonly found in dogs 
throughout North America (500). 

 

USA (EC): A study based in Oklahoma found a prevalence of 
7.2% for shelter dogs infected with Taenia spp. (501). 
-A retrospective study found a prevalence of 0.47% for 

household dogs having Taenia proglottids or eggs in their 
feces in North America (165). 

Ukraine (Sus): There have been cases of T. taeniaeformis, 
T. crassiceps, T. hydatigena, T. pisiformis reported in wild 

Canidae (502). 
- No data was found on the prevalence in dogs 

Mexico (EC): A study in the northwest area found Taenia 
spp to have a prevalence of 3.9% in stray dogs (503). 

A study in the farming and cattle region of Mexico determined 
Taenia spp prevalence to be 6.79% in stray dogs (503). 

Slovakia (ER): A study found Taenia hydatigena to have a 
prevalence of 0.4% in dogs (including shelter, guard, hunting, 

and pets) (190). 
Hungary (ER): In a study of 490 canine fecal samples, 

Taenia eggs were found in 8 dogs from the eastern region 
and 5 dogs from the northern region (192). 

-A study in Serbia, a neighboring country, found Taenia spp 
prevalence in stray, household, and military dog fecal 

samples to have a prevalence of 6.6% (504). 
South Korea (Sus): In 1981, T. pisiformis was found to have 

a prevalence of 9% in stray dogs in Ejungbu City (193). 
Poland (ER): A study in the Western Pomerania area found 

the prevalence of Taenia spp in dog fecal samples to be 
3.45% (505). 

Russia (ER): A study based in Vladivostock city determined 
the prevalence of Taenia spp in dogs to be 2.1% (506). 
Australia (ER): A study found Taenia spp prevalence 

(including T. pisiformis and T. serialis) to be 4.5% in peri-
urban wild dogs (198). 

Taiwan (UK): No data was found on the status/prevalence in 
dogs. 

 

Definitive host: dog, cat 
Intermediate host: mouse, rabbit, deer, sheep 

etc. 
Segments containing eggs mature in the DH 
intestine → segments released through feces 

→ segments ingested by IHà tapeworm 
develops in abdomen of IH for 2 months → IH 

is consumed by DH, resulting in the 
consumption of the tapeworm → tapeworm 
finishes development in DH → segments 

mature (507,508). 

Prevalence data generated 
by fecal flotation alone 

almost certainly 
underestimate the 

frequency of infection 
because proglottids (and 

thus eggs) are focally 
distributed in fecal material 

(500). 
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Toxocara canis 
(Toxocariasis) 
UNCERTAINTY = Low 

Parasite Cases of toxocariasis are circumglobally 
distributed. Most prevalent in tropical and 
subtropical regions where the eggs can 

survive better in the environment 
(509,510). 

Infections are often reported in regions with 
large populations of domestic dogs (509). 
A systematic review and meta-analysis 
study found the overall prevalence of 
Toxocara infection in dogs was 11.1% 

worldwide, ranging from 6.4% to 19.2% 
across different regions (511). 

The pooled prevalence of Toxocara 
infection in dogs was highest in the Eastern 

Mediterranean region (19.2%), including 
studies Iran (15.7%) 

Egypt (14.0%) 
Iraq (43.9%) 

Pakistan (37.0%) 
Jordan (1.2%) 

Tunisia (34.4%) (511). 
Prevalence in dogs was lowest in the 

Western Pacific region (6.4%) 
Japan (2.0%) 

Australia (3.7%) 
China (39.1%) 

Cambodia (6.9%) 
Malaysia (7.4%) 

Philippines (11.5%) 
Vietnam (37.7%) 

Taiwan (1.1%) (511). 
Pooled prevalence of Toxocara infection in 

dogs in other regions: 
Africa (18.0%) 

South-East Asia (11.9%) 
North America (11.1%) 
South America (10.9%) 
Europe (10.8%) (511). 

 

USA (EC) 
- The national prevalence of T. canis eggs in dogs feces 

between 2011 and 2014 was 1.8-2.0% (512). 
Ukraine (EC) 

- Based on studies conducted in the Kharkiv region, 
examination of various animal fecal samples from a rural site 

revealed 100% were contaminated with helminth eggs, 
including 3 dogs infected with T. canis. In the urban site, 
100% of animal fecal samples were contamination with 

helminths, including 22 dogs infected with T. canis (513). 
Mexico (EC) 

- In a study conducted in northwest Mexico, the prevalence in 
stray dogs was 7.1% (503). 

Slovakia (EC) 
- In a study conducted in small towns in western Slovakia, the 
prevalence of T. canis in fecal samples from 1436 dogs was 

16.5% (514). 
Hungary (EC) 

- A study evaluating stool samples from dogs in eastern and 
northern regions of Hungary found a prevalence of T. canis of 

24.3% -30.1% (192). 
South Korea (ER) 

- A study conducted between June and September 2004 
evaluating 662 dogs recorded a prevalence of 0.9% (515). 

Poland (EC) 
- Out of 3309 soil samples from rural and urban areas of 

Poland, 14.9% contained eggs contaminated with T. cati and 
T. canis (516). 
Russia (EC) 

-A study examining the prevalence of intestinal parasites in 
dogs in Moscow found that T. canis had a prevalence of 2% 

(264). 
-A systematic review and meta-analysis examining Toxocara 
prevalence in dogs found that T.canis prevalence varied from 

3-100% (mean prevalence rate across Russia was 33%) 
depending on region/city and if dogs were pets or strays 

(517). 
Australia (EC) 

- A systematic review and meta-analysis study found the 
overall prevalence of Toxocara infection in dogs was 3.7% 

(511). 
Taiwan (EC) 

- A systematic review and meta-analysis study found the 
overall prevalence of Toxocara infection in dogs was 1.1% 

(511). 
 

Definitive Host: domestic dogs, wild canids 
such as hyaenids (518). 

Direct: 
Unembryonate eggs are shed in the feces in 
the definitive host à Eggs embryonate for 1-4 
weeks and become infectious (L3) à ingestion 
by definitive host à eggs hatch and penetrate 

the gut (510). 
Young dogs: larvae migrate through the lungs 
where they are coughed up and swallowed → 

adult worms develop in intestines (510). 
Older dogs: larvae typically fail to complete the 
migration back to intestines, becoming dormant 

“hypobiotic” larvae in somatic tissues (i.e. 
kidneys, liver, muscle) (518). Ocular signs, 

such as orbital cellulitis and multifocal retinal 
disease, have been described in adult dogs 

with T. canis infections (518). 
Larvae become reactivated in females dogs 

during late gestation (510). 
Indirect: 

Ingestion of T. canis by paratenic host results 
in larvae migrating and encysting in tissues → 
ingestion by definitive host continues the life 

cycle (510). 
Paratenic hosts: numerous mammalian, bird 

and invertebrate species (510). 
An adult female worm can release 200,000 

eggs per day (519). 
In dogs, mature T. canis worms can survive for 

long periods (510). 
The pre-patent period after ingesting T. canis 

eggs is between four to five weeks in pups, and 
in older animals, it can be up to two months 

(518). 

Transportation facilities 
cannot be ruled out as a 

source of infection to other 
commodities, as studies 

have shown T. canis eggs 
can be recovered from 
indoor environments 

(Overgaauw et al., 1998) 
 

Trichuris vulpis 
UNCERTAINTY = Low 

Parasite Prevalence surveys confirm that T. vulpis 
occurs in dogs worldwide (520). 

 

United States (EC): Found in as many as 14.3% of shelter 
dogs sampled in the U.S. and 10% of dogs presented to 

veterinary teaching hospitals (520). 

Host: Dogs and wild canids 
Adult T. vulpis live in the caecum, with their 
anterior ends threaded into the mucosa → 
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Ukraine (EC): A study from Poltava city, Ukraine found a 

prevalence of 25.9% (521). 
A study from the Kyiv region found a prevalence of 27.1% 

(521). 
Mexico (EC): A study in Yucatan, Mexico found a frequency 
of 1% of fecal samples (1/100 samples) positive for T. vulpis 

eggs (522). 
A study from Tabasco, Mexico found 1 fecal sample positive 

for T. vulpis out of 302 samples (188). 
A study from Durango, Mexico found a prevalence of 4% in 
50 household dog fecal samples and a prevalence of 4% in 

50 stray dog samples (523). 
Slovakia (EC): A study in the Slovak lowlands found a 
prevalence of 14.07% in 803 dog fecal samples (186). 

Hungary (EC): A study examining 490 canine fecal samples 
from eastern and northern Hungary found a prevalence of 

20.4-23.3% (192). 
South Korea (Uk): No data in dogs was found. 

Poland (EC): A study from Western Pomerania found a 
prevalence of 0.27% in 763 fecal samples collected from 

dogs from the cities (505). 
A study found a prevalence of 22.2% in 207 fecal samples 

from dogs living in rural areas in cental and southern Poland 
(524). 

Russia (EC): A study found a prevalence of 8.95% based on 
67 autopsy examinations from the Kursk region (281). 
Australia (ER): A study examining 1400 canine fecal 

samples from across Australia found a prevalence of 1.8% 
(200). 

A study examining 1425 rural dogs from the mainland and 
Tasmania found a prevalence of up to 21.2% (525). 

Taiwan (Uk): No data in dogs was found. 

eggs are passed in the feces → eggs larvate in 
the environment (ideally warm + wet) in 10 
days → larvated eggs (containing 1st stage 

larvae, the infective stage) are ingested by host 
→ eggs hatch in intestinal lumen → larvae 
undergo mucosal migration and 4 moults to 

become adults → adults consume blood, tissue 
fluids, mucosal epithelium 

Prepatent period is 74-90 days (520). 

Trypanosoma cruzi 
(Chagas disease/American 
trypanosomiasis) 
UNCERTAINTY = Low 

Parasite Endemic to South and Central America, 
Mexico, and in the southern United States 

(e.g., Texas) (526). 

United States (Sp): Studies from Texas, Oklahoma, and 
Louisiana report prevalence to be 3.6-22.1% and up to 57.6% 

in some multi-dog kennels (527). 
-A study sampling 1,610 working dogs from across the United 

States (41 states) found a seropositivity rate of 7.5% (528). 
-Chagas disease in dogs has been observed in southern 

states such as Texas, Louisiana, South Carolina, Virginia, 
Georgia, Tennessee, and Oklahoma (529). 
Ukraine (Uk): No data in dogs was found. 

Mexico (EC): A study sampling 180 domestic dogs in the 
Sonora region found a seropositivity rate of 4.44% (530). 
A study sampling 102 dogs from the Tejupilco Sanitary 

Region (southern Mexico) found a seroprevalence of 24.5% 
and infection rate of 34.01% (531). 

A study sampling 209 dogs from Jalisco, Mexico found a 
seropositivity rate of 8.1% (532). 

Invertebrate host (vector): Triatomine bug 
(536). 

Mammalian hosts (reservoir): humans, dogs, 
armadillos, opossums, raccoons, woodrats and 

other rodents, cats, rabbits…etc (302). 
3 developmental stages: 

-trypomastigotes 
-epimastigotes 
-amastigotes 

Triatomine bug stage: 
Triatomine bug takes blood meal from infected 
mammalian host, ingesting trypomastigotes → 
trypomastigotes transform into epimastigotes in 
midgut → Differentiate into infective metacyclic 

trypomastigotes in the hindgut (302) 
Mammalian stage: Infected triatomine bug 

takes blood meal, releasing metacyclic 

In non-endemic countries, 
non-vectorial routes are 
responsible for infection. 

These include 
transplacental (vertical), 
through contaminated 

blood transfusion or tissue 
and organ transplantation, 

and during laboratory 
accidents (535). 
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Government dogs working along the USA-Mexico border had 

a seroprevalence of up to 18.9% (527). 
Slovakia (Uk): No data in dogs was found. 
Hungary (Uk): No data in dogs was found. 

South Korea (Ab): Chagas disease in humans has not been 
reported in Korea yet (533). 
- No data in dogs was found. 

Poland (Uk): No data in dogs was found. 
Russia (Uk): No data in dogs was found. 

Australia (Sp): T. cruzi is unlikely to become established in 
Australia and has received little attention, with the belief that 
it was restricted to South America where its known triatomid 

vectors are found (534). 
A study estimated Australia had 1928 infected human 

residents in 2011 (535). 
No data in dogs was found. 

Taiwan (Uk): No data in dogs was found. 
 

trypomastigotes in its feces → metacyclic 
trypomastigotes from feces enter mammalian 

host through bite wound or mucosal 
membranes → metacyclic trypomastigotes 

invade cells and differentiate into amastigotes 
→ differentiate into trypomastigotes and enter 

blood stream → trypomastigotes in blood 
stream infect cells in various tissues; there, 
they transform into intracellular amastigotes 

and cause symptomatic infection (302 ). 

Trypanosoma congolense, T 
brucei brucei 
(Canine Trypanosomiasis) 
UNCERTAINTY = 
Low 

Parasite Limited to Central Africa. Distribution is 
limited by the tsetse fly which is only found 

in Africa along the tsetse belt (537,538). 

United States (Ab): No data in dogs was found. 
Ukraine (Ab): In Europe, autochthonous cases of canine 
African trypanosomiasis have not been described thus far 

(539). 
-No data in dogs was found. 

Mexico (Ab): No data in dogs was found. 
Slovakia (Ab): In Europe, autochthonous cases of canine 
African trypanosomiasis have not been described thus far 

(539). 
-No data in dogs was found. 

Hungary (Ab): In Europe, autochthonous cases of canine 
African trypanosomiasis have not been described thus far 

(539). 
-No data in dogs was found. 

South Korea (Ab): No data in dogs was found. 
Poland (Ab): In Europe, autochthonous cases of canine 
African trypanosomiasis have not been described thus far 

(539). 
- No data in dogs was found. 

Russia (Ab): No data in dogs was found. 
Australia (Ab): No data in dogs was found. 
Taiwan (Ab): No data in dogs was found. 

Other: 3 reports of T. congolense have been documented in 
France from dogs who were returning from Senegal and Sub-

Saharan Africa (540–542). 
-A case of T. congolense was documented in the UK in 2007 

from a JRT returning from South Africa. This was the first 
case reported in the UK (543). 

-A case of T. congolense was documented in Israel from 2 
dogs imported from Africa (544). 

Vector: Tsetse flies (Glossina species). 
Hosts: Cattle (reservoir host), sheep, pigs, 

sheep, goat, dog, horse (additionally cats and 
camels for T. brucei brucei) (547). 

Two major lifecycle stages: 
-blood stream form 

-procyclic insect form 
Lifecycle: 
Tsetse fly: 

tsetse fly takes blood meal from infected host 
→ ingests bloodstream trypanosomes → 
bloodstream trypanosomes develop into 

procyclics in the midgut and proliferate → 
procyclics migrate to tsetse fly salivary gland → 

transform into epimastigotes which attach to 
the probiscis and multiply → invade the 

hypopharynx and differentiate into metacyclics, 
the infective stage for mammals 

Mammals: 
Infected tsetse fly bites mammal, injecting 

metacyclics into the host’s skin → metacyclics 
transform into bloodstream trypomastigotes → 
multiply by binary fission in various body fluids 

(548,549). 

T. congolense and T. 
brucei brucei pose a 

serious economic 
constraint to livestock and 
agriculture production in 

sub-Saharan Africa, 
causing livestock deaths 
and reduced productivity 

(Museux et al., 2011). 
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-A study found that T. congolense had a prevalence of 30.1% 

from 123 outdoor watch dogs from the Ivory Coast (West 
Africa) (545). 

-A study in eastern Zambia found 3/237 hunting dogs 
monolytically infected with T. congolense, 4/237 with T. 

brucei brucei, and 2/237 coinfected with T. congolense and 
T. brucei brucei (546). 

 
Canine adenovirus type 1 
Infectious canine hepatitis 
UNCERTAINTY = 
High 

Virus Well-controlled among the domestic dog 
population due to widespread vaccination 

(550). 
Sporadic occurrences reported in Europe, 
Asia, North America, and South America 

(551). 
Predominately associated with puppy 

trading organizations in eastern Europe 
(552). 

 

United States (Sp): Encephalopathy from CAV-1 was 
recorded in 9 5-week-old Labrador puppies in Arkansas from 

the same litter from an unvaccinated bitch (553). 
Ukraine (UK): No prevalence data in dogs was found. 
Mexico (EC): In a study on disease prevalence in Latin 
America, 35.1% (194/552) of veterinary practitioners in 

Mexico reported that CAV (either type 1 or 2) was present in 
their veterinary practice (554). No prevalence data in dogs 

was found. 
Slovakia (UK): No prevalence data in dogs was found. 
Hungary (SUS): Although an outbreak of CAV-1 in Italy 
resulted from the importation of 2 purebred puppies from 

Hungary (555), no prevalence data in dogs was found 
South Korea (UK): No prevalence data in dogs was found 

Poland (UK): No prevalence data in dogs was found 
Russia (UK): No prevalence data in dogs was found 

Australia (ER): The overall prevalence of serum antibodies 
for CAdV in European red foxes was 23.2% (308/1326) 

(556). A novel recombinant CAV-1 was detected in two dogs 
from Adelaide Hill – resulted in vaccine failure and increased 

virulence (557). 
Taiwan (UK): No prevalence data in dogs was found 

Other: 
Samples (rectal swabs from live dogs and tissue samples 
from dead dogs) were collected from 291 dogs in southern 

Italy between 2017-2020 who showed clinical signs or 
anatomopathological lesions related to infectious 

gastrointestinal disease – CadV-1 was detected in 2.1% of 
dogs, all among dead dogs (558). 

In a veterinary teaching hospital in northern India, fecal 
samples were collected from 216 dogs with gastroenteritis 
between 2017-2019. 5.56% were PCR positive for CadV-1 

(559). 
Prevalence in Central Europe has decreased due to routine 

vaccination; may be be eliminated in some areas (560). 
 

Direct transmission via contact with saliva, 
urine, or feces of infected dog (552). 

Fleas and ticks may act as mechanical vectors 
(552). 

Clinical signs present four to nine days after 
exposure (552). 

Viral shedding in the urine detected up to 9 
months post-infection (552). 

The virus can survive for months at room 
temperature but is easily inactivated by 

disinfectants (552). 
 

Vaccination very effective 
(552). 

Canine distemper virus 
Canine distemper 
At least 8 genotypes exist 
based on sequence of 

Virus Worldwide distribution but varies 
significantly by strain (561–563). 

In North America, America-2 genotype is 
the most common, with America-1 reported 

in wildlife in the USA. Europe-2 and -3 

United States (ER): 
7.4% of dogs who were entering shelters in the USA were 

positive for CDV via PCR. Higher value linked to small 
outbreak in western USA associated (13). 

Shed in all bodily secretions as early as 5 days 
after exposure. Usually ceases one to two 

weeks post infection but can last three to four 
months (151). 

Incubation period is 3 to 6 days. 

CDV is part of the core 
vaccinations 

recommended for dogs in 
Canada (580). At this time, 
it is still believed that the 
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hemagglutinin surface protein 
(561–563). 
UNCERTAINTY = Moderate 
 

have been reported in dogs and likely 
linked to canine importation (151,564). 

 

2.4% of previously collected respiratory samples from a 
diagnostic laboratory in Georgia were positive for CDV via 

PCR (565). 
Ukraine (UK): 

No prevalence data in domestic dogs was found. 
Mexico (EC): 

62% of dogs sampled in a northwest community near a 
wildlife reservoir were seropositive with free roaming owned 

more likely to be positive (566). 
Slovakia (SUS): 

No prevalence data in domestic dogs was found. 
Hungary (EC): 

Of 150 samples collected from dogs displaying respiratory, 
gastrointestinal, or neurological signs, 30.66% were PCR 

positive for CDV (567). 
South Korea (EC): 

No prevalence data in domestic dogs was found. 
44.1% of 102 tested raccoon dogs were seropositive (568). 

Poland (EC): 
22% of 224 dogs with clinical signs of distemper were antigen 

positive (569). 
Russia (EC): 

CVD antibodies were detected in 27% of 464 dogs sampled 
across three communities in the far east (570). 

Australia (UC): 
5.7% of dogs sampled on three islands in the Torres Strait 

were seropositive to CDV (571). 
A retrospective study identified 48 infected dogs and ferrets 

from 2006-2014 (570). 
Taiwan (ER): 

Widespread vaccination has reduced burden of disease, but 
outbreak still reported, especially in puppies (572). 

Prevalence in stray dogs was 18.6% in 2006 and decreased 
to 3.6% in 2011 (573). 

Other: 
• 28.5% of dogs sampled from veterinary teaching 
hospitals and local clinics in Wenzhou, China were 

antigen positive for CDV (574). 
• 9% of stray dogs sampled from three areas in 

Turkey were seropositive (575). 
• 4% of owned dogs that presented to a veterinary 

referral hospital in Iran and had at least two 
symptoms consistent with CDV infection were 

positive (576). 
• Estimates of seroprevalence in Brazil range from 

7% to >30%, depending on the region (577). 

~50% infected experience subclinical or mild 
infection (151,564). 

 

current vaccination is 
effective against various 

subtypes, but as new 
subtypes get introduced to 

new areas, additional 
research is required (563). 
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• 82% of apparently healthy unvaccinated free-

ranging communal dogs in Zimbabwe were 
seropositive (578). 

*Seroprevalence values likely an underestimate >50% 
succumb to the infection (579) 

 
Canine Herpes Virus-1 
Canine herpes 
UNCERTAINTY = Moderate 
 

Virus Worldwide distribution (581). 
Seroprevalence ranges from 15% to 100% 
in dogs in high density environments (e.g., 

kennels, colonies) (581). 
Disease reported in Canada, United 

States, Australia, Japan, United Kingdom, 
and Germany (581). 

 

United States (ER): 0.8% of dogs who were entering 
shelters in the USA were positive for CHV-1 via PCR (13) 

Ukraine (UK): No prevalence data in dogs was found. 
Mexico (EC): Dogs from 8 kennels in Mexico City, the State 

of Mexico, Queretaro and Guadalajara Jalisco were tested for 
CHV-1 antibodies using ELISA. 87% of dogs tested were 

positive (582). 
Slovakia (EC): In a study comparing 20 dogs with CIRDC 

and 10 healthy dogs – 60% of the CIRDC dogs were ELISA 
positive for CHV-1 whereas none of the healthy dogs tested 

positive (16). 
Hungary (UK): No prevalence data in dogs was found. 

South Korea (EC): 300 nasal swabs were collected from 
dogs in the Gwangju metropolitan city animal shelter in 2019. 

31.7% were PCR positive for CHV-1 (18). 
Poland (EC): 32 of 40 dogs (80%) of with upper respiratory 

symptoms were PCR-positive for CHV-1 (19). 
Russia (UK): No prevalence data in dogs was found. 

Australia (SUS): The overall prevalence of serum antibodies 
for CHV-1 recorded in European red foxes (n=1,375) was 

2.2% (556). No prevalence data in dogs was found. 
Taiwan (UK): No prevalence data in dogs was found. 

Other: 
• 22.9% of owned (n=47) and 19.1% of kenneled 

(n=35) dogs were seropositive for CHV-1 in 
southeast Iran (583). 

• No dogs were PCR-positive for CHV-1 among 90 
clinically healthy and 61 with CIRD in Germany 

(24). 
• 80% (n=193) of breeding bitches from a research 

colony in Norway were seropositive for CHV-1 
(584). 

• ~15% (n=849) of owned and breeding dogs 
sampled in southern Italy were seropositive for 

CHV-1 (585). 
• In the Ankara province in Turkey, 110 blood 

serum samples taken from clinically healthy Kangal 
dogs unvaccinated for CHV-1 were tested. 71.8% 

were seropositive (586). 
 

Transmission occurs via direct contact with 
mucosal secretions from the respiratory and 

genital tracts. Transplacental transmission can 
occur as well (581). 

Incubation period is six to ten days, with 
subclinical infection common (581). 

Lifelong latent infection has been documented. 
Reactivation commonly coincides with 

immunosuppression (e.g., pregnancy, high 
stress, current infection) (581) 
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Canis familiaris 
Papillomavirus 
Types 1 and 6 (plus others, at 
least 23 types have been 
identified) 
Viral papilloma 
UNCERTAINTY = 
Moderate 
 

Virus Worldwide distribution (587). 
 

United States (ER): A retrospective study done in the USA 
and Canada to evaluate signalment, history, treatment and 
outcome of pedal papilloma (CPV-2) cases was conducted, 

confirming its presence in North America (588). 
Ukraine (UK): No prevalence data was found in dogs. 
Mexico (UK): No prevalence data was found in dogs. 

Slovakia (UK): No prevalence data was found in dogs. 
Hungary (UK): No prevalence data was found in dogs. 

South Korea (ER): In 2008, 10% of dogs (n=400) developed 
oral papillomatosis (CPV-1) on a breeding farm. Diagnosis 

was achieved through histopathology and 
immunohistochemistry. The papilloma type tumours are 

infrequently reported in Korea (589). 
Poland (EC): A analysis of samples from domestic and 

exotic animals in Lower Silesia and other parts of Poland 
between 2014 and 2017 was conducted. The largest group 
was canine tumours (n= 9,745); of these, 265 were located 
within the oral cavity. 12.08% (n=32) of tumours in the oral 

cavity were identified as papillomas (590). 
Russia (EC): 662 samples from small domestic animals were 

collected. Of these, 58.92% were canine tumours (n=390). 
Epithelial tumours comprised 23.71% (n=93) of canine 

tumours and of those, papillomas made up 79.56% (n=74) 
(591). 

Australia (ER): A study evaluated puppies in a kennel of 
Labrador Retrievers (n=20 adults, 30 puppies) in Victoria. 
Saliva samples were collected from all 30 puppies. CPV 

types detected included one sample of CPV 8, one sample of 
CPV 17 and one sample of CPV 4 (592). 

Taiwan (EC): 314 clinical samples were collected from dogs 
from various animal hospitals. 102 cases of CPV were 

identified (76% on skin, 22% in the oral cavity, 2% other). 
The types identified included type 1, 2, 6, 9, 15 and 16 (593). 

Other: 
In Turkey, 40 dogs showing clinical signs of oral 

papillomatosis were recruited from a teaching hospital in 
Ankara. Of these, all were positive for CPV1 DNA and 87.5% 
of serum samples had detectable levels of antibody against 

the virus (594). 
In Grenada, a retrospective study on 462 cases of tumor 

conditions in dogs between 2001 and 2010 was conducted. 
Of these tumors, 5% (n= 23) were identified as papillomas 

(595). 
 

Direct contact with infected dog; inoculation 
generally via microtrauma into cutaneous or 

mucosal membranes (587) 
Incubation period ranges between 4-8 weeks 
and typically will regress on its own after 4-8 

weeks (596). 
 

 

Canine Parvovirus 
Parvoviral entertitis 
UNCERTAINTY = 
Moderate 
 

Virus Worldwide distribution (597). 
Different viral variants exist. CPV-2b 

appears to be the most common in Canada 
(598). 

 

United States (ER): In a study evaluating the incidence of 
parvovirus in puppies participating in animal relocation 

programs, 2.3% were positive (n=4,088) (599). 

Transmission is fecal-oral via contact with 
feces or vomitus of infected dog (597). 

Highly resilient in the environment. Can survive 
for months outside of the host (597). 

Incubation period is one to two weeks (612) 
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Ukraine (ER): In a study in the Sumy region, the overall 

prevalence of CPV in dogs from the private veterinary clinic 
“Health” between 2015-2018 was 2.1% (600) 

Mexico (EC): Rectal swabs collected from 146 dogs with 
clinical gastroenteritis were tested using PCR. 90 dogs (62%) 

were positive for CPV with 77.8% were under 6 months of 
age. All samples corresponded to the CPV-2c variant (601). 

Slovakia (UK): No prevalence data in dogs was found. 
Hungary (EC): Variant CPV-2a has been detected (602). 
In a study analyzing samples collected between 2004 and 
2008, parvovirus was detected in 53 of 195 (27.2%) dogs 

tested were PCR positive for CPV-2a (603). 
South Korea (EC): Out of 405 canine serum samples 

collected from stray dogs, overall seropositivity was 93.8%. 
The regional CPV-2a prevalence was 100% (8/8) in Jeju, 
95.1% (232/244) in Gyeonggi, 94.7% (36/38) in Jeonra, 

92.9% (13/14) in Gangwon, 92.7% (38/41) in Chungcheong, 
and 88.3% (53/60) in Gyeungsang province (604). 

Poland (EC): In a study using SpeedParvo (PCR) test on 
116 dogs from southeastern Poland, infection was confirmed 

in 50 dogs (43%) (605). 
Russia (SUS): Although cases have been reported in 

Russia, no prevalence data in dogs was found. 
Australia (EC): 4,870 cases of CPV were reported from an 
Australian disease surveillance system between September 

2009 and July 2014 (606). 
Taiwan (EC): Considered free of CPV-2c until first report 
occurred in 2015. During 2014-2016 rectal swabs from 99 
dogs were collected and 88 cases were confirmed by PCR 

(607). 
Other: 

• Of 71 feces samples collected from suspected 
diarrheic dogs in and around Bhubaneswar, 

Odisha (India), 40.9% were PCR positive for CPV 
(608). 

• 122 suffering from vomiting and diarrhea in Egypt 
were screened by rapid antigen test for CPV. The 

overall prevalence of CPV was 59.7% (609). 
• The prevalence of CPV in central Turkey (n=80 

dogs) was 86.27% (610). 
• Variant CPV-2a is mainly prevalent in Australia, 
India, Hungary, Korea, China and Greece (611). 

 

Viral shedding can occur before the onset of 
clinical signs and up to two weeks post-

infection. 
Subclinical infection has been documented in 

adult dogs (597). 
 

Influenza A H3n8 and h3n2 
Canine influenza 
UNCERTAINTY = Moderate 
 

Virus H3N8: Only reported in the United 
States (613) 

H3N2: Endemic in China, South Korea, 
and the United States (151,614,615) 

 

(H3N8/H3N2) 
United States (EC/EC): H3N2 was first reported in the 

United States in 2015. Neither H3N2 and H3N8 are 
considered endemic in the USA (614) 

Transmission via direct contact with respiratory 
secretions or indirect contact with contaminated 

fomites (but only survives for minutes to 
hours) (625). 
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Blood samples taken from 74 dogs housed in a City of 

Philadelphia animal shelter recorded a seroprevalence of 
42% for H3N8 (616). 

Ukraine (AB/SUS): Serum from 88 dogs was collected in 
2016 from veterinary hospitals in Kyiv and tested using 

ELISA. 5.7% possessed influenza A virus antibodies (non-
specific) (617). 

Mexico (ER/ER): In 2012, 113 blood samples were collected 
from household dogs in Mexico City. Hemagglutination 

inhibition (HI) test was used to detect antibodies and the 
seroprevalence was 4% for subtype H3N8 

A/equine/Kentucky/97 and 0% for subtype H3N8 
A/equine/2/Miami/63. Seroprevalence was 0.9% for dogs with 

antibodies against both H3N2 and H1N1N (618). 
Slovakia (UK/UK): No prevalence data in dogs was found. 
Hungary (UK/UK): No prevalence data in dogs was found. 
South Korea (AB/EC): Canine influenza A H3N2 was first 

detected in dogs in South Korea in 2007 (614). The 
prevalence of H3N2 in dogs is 5.1% (619). 

Poland (ER/ER): 496 canine sera samples submitted to the 
National Veterinary Research Institute in Pulawy in 2016-

2017 were tested using ELISA and hemagglutination 
inhibition (IH). 7.25% were seropositive for Influenza A virus 
using HI (1.41% for H3N8, 4.23% for H3N2 and 1.61% for 

H1N1) (620). 
Russia (AB/SUS): No prevalence data in dogs for CIV H3N8 
or H3N2 was found. Suspected presence of H3N2 based on 
endemicity in neighbouring countries (China, South Korea). 
Australia (SP/AB): In an equine influenza (H3N8) outbreak 
in 2007. 40 dogs housed with or near infected horses were 
tested with ELISA and HI and 23 were seropositive (621). 

Taiwan (AB/UK): Influenza H6N1 virus is the most common 
naturally occurring avian influenza virus in Taiwan. 474 

serum samples were collected between 2012-2013 from 
dogs from the National Taiwan University Veterinary Hospital 

and free-roaming dogs in rural areas. 1.1% of household 
dogs and 3.1% of free roaming dogs were seropositive for 

influenza A virus (622). No prevalence data in dogs for H3N2 
was found. 

Other: 
• Blood samples from 272 clinically healthy dogs 
and 35 dogs with respiratory signs in Germany 
were screened with ELISA. The prevalence of 

H3N8 was 0%, comparable with the results of other 
countries other than the USA (21). 

• In China, the first case of H3N2 among dogs was 
reported in Guangdong province in 2006. Between 
2011-2012, 6 large-scale dog farms were selected, 
and 360 nasal swabs and 540 blood samples were 

Subclinical infections can occur and are 
common (~20% for H3N8) (626). 

Incubation period two to eight days (626). 
Shedding begins two to four days after 

exposure and clinical signs may be absent 
(625). 
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collected from dogs found at these farms. 

Additionally, 500 nasal swabs and 900 blood 
samples were collected from 60 different pet 

hospitals. H3N2 seroprevalence was 12.22% and 
5.3% in pet dogs and farmed dogs respectively 

(623). 
• As of December 2021, outbreaks of H3N2 canine 

influenza have been reported in Korea, China, 
Thailand and the United States (624). 

1 The following categories were used to classify the hazard in exporting countries: EC: hazard is endemic and common throughout the country; ER: hazard is endemic but rare throughout the country; EL: hazard is endemic but limited to one or more zones throughout the 
country; Sp: sporadic occurrence of hazard has been identified in the country but insufficient data to determine country level status; Sus: hazard is suspected based on the prevalence in surrounding geographic area or wild canid populations; Ab: hazard is absent in country; 
Uk: Status of hazard is unknown. 
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