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Canine leptospirosis: A One Health approach for improved surveillance,
prevention, and interdisciplinary collaboration
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Canine leptospirosis and One Health

Leptospirosis is a global zoonotic disease that causes morbid-
ity and mortality in dogs, humans, and other mammals (1).
This disease is caused by pathogenic bacteria of the genus
Leptospira, which are excreted in the urine of infected animals.
Direct transmission occurs through contact with infected animal
urine, whereas indirect transmission occurs through contact with
urine-contaminated water, soil, or food (Figure 1) (1). Over
300 serovars exist, ranging in pathogenicity and host species (2).

Dogs are traditionally regarded as the maintenance host
for Leptospira interrogans serovar Canicola, but are susceptible
to infection from, or can be a carrier for, other serovars (3).
Disease may present with a wide range of clinical signs and can
be fatal (2). Accurate diagnosis of canine leptospirosis can be
difficult, as dogs often present with non-specific clinical signs
such as fever, lethargy, vomiting, and diarrhea (2,4). In addition,
diagnostic testing has many limitations, including limited avail-
ability of resources and expertise in developing regions, varying
sensitivities of testing methods, cross-reactivity in serological
testing to vaccine-induced antibodies, and timeliness of diag-
nosis (2,4,5). In humans, leptospirosis is considered a neglected
zoonotic disease due to these and other challenges (5).

Many factors are suspected in emergence and reemergence of
leptospirosis in humans, including climate change, urbanization,
land-use changes, and increased interactions among humans,
wildlife, and domestic animals (6,7). However, changes in the
epidemiology of canine leptospirosis due to anthropogenic and
climatic influences are poorly understood (8). Due to multi-
faceted interactions among humans, animals, and the environ-
ment, effective surveillance and control of canine leptospirosis
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demands a One Health approach to reduce risk and improve
health outcomes for dogs.

Global seroprevalence of canine leptospirosis was recently
estimated at 18.5% (9). However, the true prevalence is likely
higher as estimates are primarily based on studies using owned
dogs, excluding the burden in unowned dogs where animal
access and data are limited. Of the few studies that have exam-
ined unowned populations, stray and shelter dog populations
have an estimated 27.6% average prevalence of leptospirosis
globally (10). Stray dogs also have a higher Lepzospira prevalence
when compared to owned dog populations (11), possibly due
to a lack of veterinary care, increased environmental exposures,
etc. (10).

Studying canine leptospirosis using a One Health approach
presents a unique opportunity to improve understanding of
leptospirosis in animals and humans, surpassing its singular
impact on canine health (12). Dogs have a distinct role in the
transmission cycle of Leprospira, acting as both a host and a
vector, due to their frequent interactions with humans, other
animals, and the natural environment (13). Earlier work using
a One Health approach to study canine leptospirosis demon-
strated the potential for dogs to act as sentinels for leptospirosis
and to detect early risk of disease in humans (14). Additional
opportunities exist to assess risk factors and prevention strategies
for canine leptospirosis within a One Health research context,
such as completing environmental risk assessments, improving
vaccine effectiveness, and evaluating social and behavioural
determinants of canine leptospirosis. Increased communica-
tion among veterinary practitioners, diagnostic laboratories,
veterinary epidemiologists, and other stakeholders invested in
canine health is essential to identify areas where collaborative
action can reduce the risk of leptospirosis in dogs. In this article,
we highlight some opportunities for applying a One Health
approach to inform effective surveillance, prevention, and con-
trol of canine leptospirosis.

Opportunities for a One Health approach

Environmental modelling and surveillance

The environment is critical to transmission and survival of
Leptospira. Climatic factors are known to influence Leprospira
transmission, with higher temperature and precipitation pro-
moting bacterial survival in soil and water environments (1,6),
contributing to greater burden in tropical and subtropical
regions (15). Canine leptospirosis has a higher occurrence
in low-income countries within Latin America and South
Asia (9), and 73% of human cases occur in tropical regions (15).
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Figure 1. The main routes of transmission of Leptospira among wildlife, domestic animals, humans, and the environment
(arrows). Leptospires are excreted through the urine of infected animals and can directly or indirectly infect other animals or
cause environmental contamination. Increased temperature and precipitation can improve Leptospira survival and increase
distribution in the environment. Vaccines are available for dogs, which may protect against illness and further transmission.
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Recently, increasing occurrence of canine leptospirosis has
been documented in nontropical areas, including Canada and
Europe (16,17), and there is evidence for local weather events
triggering human leptospirosis outbreaks across Europe (18).
Given increasing global temperatures and frequency and
intensity of precipitation events (19), the prevalence of canine
and human leptospirosis is expected to increase (6,7). Because
leptospirosis is a climate-sensitive disease (6), it is necessary to
predict how changing climates will influence canine disease to
inform timely and effective prevention and control strategies.
Epidemiological modelling is 1 tool to predict these effects
on disease occurrence. Predictions for human leptospirosis in
Indonesia using maximum entropy modelling showed increased
risk and distribution of disease across the country with changes
in climate (20). Vector-borne diseases among domestic dogs
have also been forecasted using Bayesian spatiotemporal mod-
els (21,22), but none have examined canine leptospirosis spe-
cifically. Epidemiological forecasting of canine leptospirosis,
facilitated through a One Health perspective, may provide
important insights for both canine and human leptospirosis.
Further understanding of specific ecological and climatic
influences of canine leptospirosis may be obtained by conducting
environmental Leptospira surveillance. Exposure to contaminated
water is a primary route of infection for dogs, humans, and other
mammals (1). In controlled environments, Leptospira bacteria
have maintained pathogenicity in water for at least 20 mo,
even in unfavorable conditions (23). Currently, no standardized
surveillance methods exist to monitor the presence and distribu-
tion of Leptospira in the environment. Conducting surveillance
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for the presence of Leptospira in water or soil samples would
help identify high-risk areas and ascertain which serovars exist
in the local environment. Complimentary surveillance done
on wildlife would also identify local reservoir species and risks.
For example, testing 8 wildlife species in Ontario revealed the
highest Leptospira positivity among skunks and raccoons (24).
Rats have also been identified as a reservoir species in British
Columbia (25). Altogether, this information would be extremely
valuable, particulatly for the veterinary community, as it can be
used to identify relevant transmission pathways to dogs. This will
also aid in pet-owner education on local risks and provide veteri-
narians with information to use when advocating for leptospirosis
vaccination to improve canine population health.

Improving vaccine effectiveness, protection,

and uptake

Canine vaccination is currently the main strategy to prevent
illness and urinary shedding of Leprospira (4). Unfortunately,
many challenges exist with vaccination, including effectiveness
and implementation. Despite good efficacy for dogs in experi-
mental settings (26), vaccine effectiveness in natural settings is
lower (27). Some vaccinated dogs will still experience disease,
and asymptomatic carriers will continue to shed Leptospira (27).
In a study to determine incidence of urinary shedding in dogs
that were disease-free at baseline, almost 1/2 of dogs became
infected within 1 y; and although most dogs were infected with
highly virulent serovars, all remained asymptomatic (28). This
asymptomatic shedding importantly contributes to continued
circulation of Leprospira and may increase human and animal
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risk of exposure. Vaccine protection also depends on local
serovar distribution, as commercial canine vaccines may not
protect against all circulating pathogenic serovars in an area (29).
This remains a large concern, as climate change may influence
serovar distribution worldwide (30). Monitoring Leprospira
serovar distribution can inform more effective vaccine devel-
opment (31), provide more complete protection, and reduce
risks of transmission to other animals, the environment, and
humans.

Maintaining protective leptospirosis vaccination status can
also be difficult due to owner socioeconomic factors (e.g.,
household income and education level), concern over adverse
effects, and the inconvenience of annual boosters (32). In 2024,
the World Small Animal Veterinary Association updated their
vaccination guidelines to include leptospirosis as a core vaccine
for dogs in areas where canine leptospirosis is endemic (33),
and regional vaccine protocols often vary depending on local
environmental risks and individual lifestyle. However, the like-
lihood a dog would never become exposed to wildlife, natural
water sources, or other high-risk areas is quite low, and cases of
canine leptospirosis have been documented even when no appar-
ent exposure was observed (4). In their consensus statement on
canine leptospirosis, the American College of Veterinary Internal
Medicine declared that “all dogs are at risk of leptospirosis,
regardless of signalment, geographic location, lifestyle, and the
time of year” (2). However, adding leptospirosis vaccination to
core vaccines will not necessarily increase vaccination levels.
Even countries that do consider leptospirosis a core vaccine for
dogs have suboptimal vaccination rates (~50%) (34). Many
other factors may influence an owner’s decision to vaccinate
their dog against leptospirosis, such as whether the vaccine
is offered routinely or promoted by veterinarians, veterinary
practice commitment to client education, owner risk perception,
owner financial position, and the perceived value of the vaccine.
Qualitative investigations of the social and behavioral elements
influencing canine leptospirosis vaccination are required to
better inform veterinary-client communication to improve
vaccine uptake.

Improving disease reporting and data
accessibility

Interdisciplinary and multisectoral collaboration are essential
components of One Health (35). To improve understand-
ing of the animal, human, and environmental risk factors for
canine leptospirosis, advancements in disease reporting and
data accessibility are necessary. The current lack of reliable and
accessible epidemiological data is a major limitation to conduct-
ing adequate surveillance and modelling of canine leptospiro-
sis. Veterinary diagnostic laboratories maintain considerable
diagnostic data, which can be shared to conduct collaborative
research. However, these data are usually not linked to corre-
sponding case medical and activity history, which are essential
to establish risk factors. This information is typically held by
veterinary clinics or other practice-management software com-
panies, with access subject to privacy and confidentiality regula-
tions. Developing a system that integrates these data sources,
along with improving communication and collaboration among
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veterinary, academic, and private animal-health stakeholders,
would lead to more coordinated surveillance and improve under-
standing of individual, environmental, and socioeconomic risk
factors for canine leptospirosis.

Conclusion

We have highlighted several potential benefits of applying a
One Health approach to canine leptospirosis research. Knowledge
gaps in canine leptospirosis transmission and epidemiology need
to be comprehensively addressed by combining expertise from
multiple disciplines in animal, environmental, and human sec-
tors. Collaborative efforts from stakeholders such as veterinarians,
animal shelters, and academia must also be made to increase
knowledge and awareness of canine leptospirosis and commu-
nicate the importance of surveillance and prevention. Due to
numerous interactions among dogs, humans, and the environ-
ment, the One Health opportunities we have outlined may also
benefit our understanding of human leptospirosis. Employing a
One Health approach provides a holistic understanding of canine
leptospirosis that is essential for effective disease surveillance and
risk-factor analysis, and for creating sustainable prevention and
control strategies to reduce disease burden.
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