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1. Introduction

The pathogenic Leptospira species cause leptospirosis, which is a type of spirochete bacterium that infects a very broad
spectrum of mammalian hosts [1]. Canines act as both maintenance hosts for the specific serovars and accidental hosts for
other, potentially shedding leptospires through urine and contributing to environmental contamination [2]. Infection is
mainly caused by close contact with the urine of diseased animals or indirectly by coming into contact with polluted water,
soil, or fomites [3].

Leptospirosis is regarded as a re-emerging zoonosis in the world, especially in tropical and subtropical areas where
bacteria can survive due to the environmental conditions [4]. In Nepal, monsoon rains, rodents, free-roaming domestic
dogs, and intimate contact between animals and humans are some of the factors that lead to the occurrence of diseases [5,
6]. Canine leptospirosis is not widely known because of a limited number of diagnostic centers, ignorance of veterinary
workers, and the absence of systematic surveillance tools, even in spite of its possible public health importance [7]. The
purpose of this review is to summarize the available data on the topic of canine leptospirosis in Nepal and its clinical
presentation, diagnosis, zoonotic risk, and prevention. The gaps in knowledge and the requirement for more effective One
Health interventions are also mentioned in the review.

2. Methodology

A narrative approach was employed to conduct this review, synthesizing the available literature on canine leptospirosis,
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with a particular focus on the Nepalese situation. The databases such as PubMed, Scopus, Science Direct, and Google
Scholar were thoroughly searched to get peer-reviewed papers. The keywords and Boolean operators used were as follows:
canine leptospirosis, dogs, Leptospira, zoonotic leptospirosis, Nepal, seroprevalence, diagnosis, vaccination, and One
Health.

Within the period of 1980 to 2025, the studies were viewed to give a historical and contemporary view. The inclusion
criteria included studies that were research articles, reviews, surveillance reports, and case studies concerning leptospirosis
in dogs and its zoonotic nature. Scientific reliability was ensured by excluding grey literature, conference abstracts, and
non-English publications.

The pertinent information about etiology, epidemiology, clinical manifestations, diagnosis, treatment, prevention, and
the One Health methods was sought, analyzed, and systematized into thematic information to create an overall picture of
the disease. Stress was made on the use of Nepalese and South Asian studies to ensure that they have contextual relevance.

3. Etiology and Epidemiology
3.1 Causative Agent

Pathogenic species of Leptospira, such as L. interrogans, L. kirschneri, and L. borgpetersenii, cause leptospirosis [8].
These are single-celled, motile, helix-coiled, spirochetes, which can survive long durations in a damp environment [9].
Leptospira serovars are host-specific and geographically distributed, and L. interrogans serovars Canicola and Icterohaem-
orrhagiae are among the most commonly implicated in dogs [10].

3.2 Global Prevalence in Canines

Canine leptospirosis has been reported in all parts of the world, with a higher rate of occurrence in tropical, subtropical,
and urban areas, which are subject to floods [11]. In seroprevalence research, it is widely varied and is dependent on the
environment, dog ownership, vaccination, and diagnostic techniques [12]. In cities, stray dogs tend to serve as hosts of
maintenance, and shedding Leptospira in urine serves to pollute the environment [13].

3.3 Epidemiology in Nepal

Canine leptospirosis is not adequately reported, but probably endemic in Nepal, especially in Kathmandu Valley and other
urban centers. According to Ojha et al. (2018), the seroprevalence of MAT and ELISA in domestic dogs was 14.4%, and
Brown (1981) reported early signs of leptospirosis in animals and humans in the country [14]. Risks are related to envi-
ronmental conditions, poor sanitation, monsoon floods, and high density of rodents. There is no systematic surveillance to
know the true prevalence [7].

4. Transmission and Reservoirs

The route of transmission is through contact with the urine from the infected host and rodents, livestock may infect canines,
and also from one dog to another. The Leptospira can shed asymptomatically in the maintenance host for extended periods
of time, contaminating the environment [15]. The transmission risk is increased by free-roaming dogs in an infected envi-
ronment and poor waste management, which can contribute to the health threat. [16]. Humans may be infected through
direct contact with the urine of dogs, contaminated water, or soil, which may lead to a potential zoonotic reservoir [17].

5. Pathogenesis and Clinical Manifestations

Leptospires enter into host body through the broken skin, mucous membranes, and circulate through the bloodstream,
causing vascular damage, multiple organ failure, and systemic inflammation [18]. The clinical manifestation can range
from subclinical infection to serious multi-organ failure, mainly hepatic and renal, with common signs that include fever,
vomiting, dehydration, lethargy, and hemorrhagic tendencies [19].

The progressing canine leptospirosis may lead to acute kidney injury, hepatic failure, coagulopathies, and pulmonary
hemorrhage, which can become potentially fatal if left untreated. The main laboratory findings, which include azotemia,
leukocytosis, thrombocytopenia, proteinuria, and elevated liver enzymes [20]. The renal persistence by Leptospira spp.
Bacteria in the dog renal can lead to chronic leptospiruria, contributing to environmental contamination and zoonotic
transmission [21].

6. Diagnosis

The diagnosis of canine leptospirosis requires epidemiological context, clinical findings, and laboratory testing, which
includes serological tests, PCR, and culture of bacteria from the suspected host to confirm the infection [22].
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6.1 Serological Tests

Although there is cross-reactivity among the serovars, which can limit its specificity, the gold standard for the detection
of leptospiral antibodies is the microscopic agglutination test (MAT) [23]. The detection of early infection for screening
purposes can be done by the ELISA-based IgM assays [24].

6.2 Molecular Tests

Leptospiral DNA can be detected by PCR in blood, urine, or tissues. It is highly responsive to acute infection. PCR is
predominantly applicable for identifying reservoir dogs releasing Leptospira without seroconversion [25].

6.3 Culture

The culture of Leptospira using blood or urine is slow but highly significant, which requires the specific media and pro-
longed incubation that limit its use in standard diagnosis procedures [26].

6.4 Challenges in Nepal

In Nepal, canine and human leptospirosis diagnosis and surveillance are not efficacious, facing several challenges. The
constraints in laboratory features, lack of skilled personnel, and high cost of diagnostic testing result in extensive underdi-
agnosis and delayed case detection [27]. A sero-epidemiological study conducted in the western part of Nepal identified
that a considerable fraction of febrile patients tested positive for Leptospira despite being negative for other common
febrile illnesses, underscoring the hidden burden of disease [28]. However, there is a scarcity of routine laboratory testing,
with inaccessibility of standard serological methods, particularly the microscopic agglutination test (MAT) and ELISA, in
resource-constrained settings [29].

To address these challenges, a combination of serological and molecular diagnostic procedures is necessary. Along with
it, laboratory facilities, trained and skilled personnel, and enhanced access to diagnostic tools will improve the surveillance,
promote timely outbreak detection, and facilitate the effective control measures [30]. These systems are particularly valu-
able in flood-prone and high-health-threat areas where environmental exposure to leptospira is increased.

7. Treatment and Clinical Management

The proper antibiotic therapy is imperative for controlling canine leptospirosis in early stages, while prompt intervention
can reduce the severity and chronicity of the disease [3].

o Acute Phase: Beta-lactam antibiotics such as Penicillin (e.g., ampicillin) or third-generation cephalosporin (e.g.,
Ceftriaxone) are recommended to achieve the bacteremia clearance from the blood.

o Carrier Phase: Doxycycline therapy has become effective in reducing the urinary shedding of Leptospira in infected
dogs, which promotes the clearing of renal colonization and prevents chronic infection [31].

¢ Supportive Care: Intravenous fluid therapy, electrolyte, and acid-base balance antiemetics, along with a supportive
renal therapeutic approach, are crucial for stabilizing serious canine leptospirosis, leading to improved survival. In such a
complicated case of acute kidney injury, proactive hemodialysis is endorsed to optimize therapeutic outcomes [32].

Veterinarians must adopt biosafety precautions to address the occupational hazards. In addition, the application of rapid
antigen detection test allows the initial identification of leptospirosis cases in veterinary practice, which facilitates the
prompt intervention, reducing the risk of healthcare-associated transmission [33].

8. Zoonotic Implications and Public Health Significance

Since canines act as both accidental and carriers for human leptospirosis, humans can be infected with direct contact with
infected urine or indirect exposure to soil or water, as the primary route of transmission [3].

In Nepal, the increased risk of leptospirosis is due to the close vicinity between humans and free-roaming dogs. The
outbreaks of human leptospirosis usually correspond to high seroprevalence of canines and environmental contamination,
which requires one health surveillance [16].

9. Prevention and Control Strategies
9.1 Vaccination

Particularly in endemic areas, the commercial canine vaccines (bivalent or tetravalent) focus on the predominant serovars,
viz. Canicola and Icterohaemorrhagiae confer protective immunity. The booster vaccination is recommended annually
[34].
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9.2 Environmental Management

The implementation of rodent mitigation strategies, facilitating proper waste disposal and drainage system of stagnant
water, and preventing exposure to flood-prone areas can be significant to mitigate the survival of bacteria and address the
potential zoonotic health risk in Nepal [35].

9.3 Stray Dog Management

The systemic vaccination campaigns and the spaying/neutering programs of free-roaming dogs are important approaches
to minimize the diffusion of leptospirosis in Nepal [36].

9.4 One Health Approach

The integration of the veterinary sector, public health, and environmental domain is imperative, along with one health
surveillance approach, a prompt alertness system, and a community awareness campaign, which ensures the enhancement
of preventive capacity [7]. One health approach in a coordinated manner enhances the prophylaxis, control, and treatment
of leptospirosis by advancing cross-sectoral collaboration, enhancing data sharing, and applying the intervention across
the human, animal, and environmental health fields [37].

10. Challenges and Future Prospects in Nepal

o Underdiagnosis: Constraints in molecular diagnostics and MAT confine accurate detection.
e Lack of Surveillance: Lack of upgrading in the data prevalence of leptospirosis.
e Awareness Gaps: Restricted knowledge among the veterinarians, pet owners, and the public welfare impairs the
timely intervention.
o Research Needs: Serovar pattern, efficacy of vaccine, and ecological contributor entails further study.

The One Health collaboration, implementing a thorough vaccination initiative and best diagnostic technologies, is piv-
otal in reducing canine leptospirosis and its zoonotic health risk in Nepal.

11. Conclusion

In Nepal, canine leptospirosis has become a significant veterinary and public health concern. Canine plays a role in envi-
ronmental contamination and potential carrier for human infection. The prompt diagnosis, vaccination, and treatment,
along with environmental management, are the major approaches to control the disease transmission. In addition to the
One Health approach, combining veterinary and medical, and environmental domains is critical to mitigate the burden of
leptospirosis. The systematic surveillance and research patterns of serovars and a public awareness campaign that augment
control measures and protect canine and public health.
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