
Protect & Prevent:
A Quick Guide to Canine Leptospirosis



to Prevent 
and Protect… 
First LeArn And disCern 

Leptospirosis is a geographically widespread disease which affects 

many animal species – including man. It is currently considered to 

be the most widespread zoonotic infection in the world (Adler & de 

la Peña Moctezuma, 2010). Prevention and protection is the first 

step to contain it. 

This Quick Guide will serve as an overview of Leptospirosis and 

provide quick resource information on: 

 •  Clinical signs and diagnosis

 •  Transmission

 •  Risk factors

 •  Classification

 •  Vaccination Standards in Europe

We’ll get you well on your way to prevent and protect for the 

animals in your care. Now let’s begin...
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clinical disease: 
BACterium And siGns
Leptospires are spiral-shaped, long, thin bacteria which move by 

twisting and flexing. 

They thrive in warm, wet conditions and can survive for months in 

still or slow moving water and damp soil. However, they need to 

enter a host to multiply and cause disease.  

 

 

 

 

 

 

 

 

 

In dogs, the early signs of Leptospirosis can be vague and non-

specific, which makes recognition based on clinical signs difficult. 

As a result, it is likely that the disease is underdiagnosed. However, 

if not successfully treated at an early stage, the signs may progress 

into potentially fatal hepatic and/or renal failure.

The disease will typically occur in unvaccinated animals, but it 

can also occur in vaccinated animals if the infecting serovar is not 

covered by the vaccine used.

Clinical signs of leptospirosis can include: 

 •  Fever, lethargy, anorexia, shivering, stiffness / 

reluctance to move

 •  Acute Renal Failure (polyuria, polydipsia, dehydration,  

vomiting, diarrhœa, abdominal pain)

 • Hepatic Failure (icterus)

 • Ocular Signs (conjunctivitis, uveitis)

 •  Respiratory Signs (Leptospiral Pulmonary  

Haemorrhagic Syndrome (LPHS, tachypnoea or dyspnoea)

 •  Bleeding disorders (haematuria, haematemesis,  

haematochezia, epistaxis, petechial haemorrhages)

 •  Vasculitis (peripheral oedema, pleural or  

peritoneal effusion)

 

Some of these clinical signs have traditionally been associated  

with leptospirosis and can be found in all textbooks. Some 

others, such as pulmonary haemorrhage, have only recently been 

recognised and are therefore often missed as possible signs 

of leptospirosis. Clinical diagnosis can be complex and time-

consuming and as a consequence many cases will almost certainly 

go undiagnosed, making it likely that the true frequency of disease 

in the canine population is significantly underestimated.
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diagnosis:

Isolation and/or identification of the organism – mainly from blood 

or urine – is the gold standard for making a diagnosis, but culturing 

the organism is difficult and time consuming. 

PCR is a useful alternative to isolation and culture. PCR assays for 

detection of leptospiral nucleic acid are increasingly offered by 

commercial diagnostic laboratories worldwide. Both conventional 

and real-time assays have been developed, and their use has been 

reported in the literature. Most PCR assays nowadays are simply 

designed to detect any pathogenic leptospiral strains, they can’t 

currently identify serogroups or serovars.

The microscopic agglutination test (MAT) is most commonly used 

and is considered to be the gold standard for serology. As such, 

it’s the current diagnostic test of choice for detecting antibodies 

to canine leptospirosis. There are, however, a number of potential 

limitations, including:

 

 •  The MAT can only be performed by specialised labs.

 •  Test interpretation is somewhat subjective and 

considerable variation can occur between labs.

 •  Agglutination antibodies can take time to appear and 

dogs often test negative during the first week of illness. 
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isolation and identification of  
the organism

serology

For this reason it is always preferable to have suitable 

paired samples tested, with the convalescent sample taken 

ideally 1-2 weeks later.

                •  Titers resulting from vaccination can be picked up and 

may cause confusion. In dogs, vaccine titers are usually 

lower than titers following infection. Taking paired 

samples will reduce this risk of confusion.

                •  A diagnosis on serogroup level is possible, classification 

at serovar level is not.

                •  False negatives are possible if not enough serovars 

are being used in the antigen panels. The MAT test is 

serogroup-specific and relies on sufficient representative 

serovars being used to cover all the serogroups required. 

If a dog is infected with a strain from an unusual 

serogroup not included in the MAT test panel then this 

may give a false negative.

                •  Cross-reactivity between serogroups can occur and 

this may result in an incorrect interpretation of which 

serogroup is responsible for the disease. This is a 

particular problem in the acute phase of the disease 

where paradoxical reactions can occur (where titers 

against non-infecting serogroups are higher than titers 

against the infecting serogroup).
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Infected animals shed bacteria in their urine. Chronically

infected reservoir host species (such as rodents) or incidental

hosts (such as dogs) can shed leptospires for months – or even

years, in the case of reservoir hosts.

Direct transmission occurs when an animal comes into contact

with infected urine; indirect transmission occurs through

contact with contaminated water, soil, food, bedding, etc... Once 

shed, leptospires can survive in warm, wet conditions for months, 

ready to invade new hosts. And so the disease cycle continues.

Chronically infected reservoir host species (often wildlife such as 

rodents) maintain disease in the environment. These reservoir 

hosts are often well-adapted to the particular serovar they harbor 

and will not show clinical signs – but can shed leptospires for 

months, even years.

Incidental hosts, such as dogs, can suffer clinical disease after 

infection. They may shed leptospires for a shorter period, but are 

still ready sources of infection. 

transmission to 
dogs…
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Most worryingly, infected dogs can be a source of infection for 

people (Levett, 2001). As leptospirosis is a serious zoonotic 

condition, it is a critical component of disease control to limit 

shedding from infected dogs. 

Although it is a disease which is traditionally associated with an

outdoor, rural environment, dogs can be at risk of leptospirosis

almost everywhere. Broad risk factors for Leptospira exposure put 

virtually all dogs at risk. However, the highest risk activities include:

 •  Contact with known reservoir species 

                  (e.g. wild rodents) – e.g. farm dogs

 •  Hunting or herding dogs

 •  Exploring the outdoors

 •  Access to still or slow-moving water sources

…and humans.

recognise  
the risks



classification of  
lePtosPires
There are many pathogenic strains of Leptospires which are 

traditionally classified into specific serovars. This classification is 

based on surface antigens. Currently, more than 250 pathogenic 

serovars are recognized. Antigenically related serovars are 

grouped into serogroups. 

When referring to a specific leptospira isolate it is typical to  

refer to its serovar and serogroup classification. The following  

table shows the species and serogroup classification of some  

important serovars.

Next to the traditional classification into serogroups and serovars, 

which is based on antigenic relatedness, there is a different 

system which classifies leptospires based on their genetic (DNA) 

relatedness. This method classifies leptospires into 19 different 

Serogroup
SerovarCanicola
Canicola

Icterohaemorrhagiae Icterohaemorrhagiae
Copenhageni

Australis Bratislava 
Australis

Grippotyphosa Grippotyphosa
Dadas
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double the serogrouPs – twiCe As serious

Historically, canine leptospirosis has been associated with serovars 

from serogroups Canicola and Icterohaemorrhagiae. However, in 

recent years a change has occurred in the epidemiology of canine 

leptospirosis and nowadays cases of disease caused by serovars 

from serogroups Australis and Grippotyphosa are seen at least 

as frequently. A number of recent independent surveys and 

publications illustrate the current situation very clearly.

Please contact your local MSD office to request additional data 

specific to your country.
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genomic species, of which 6 are pathogenic. This method of 

classification is based on genetic sequencing.

Unfortunately, there isn’t a simple method of cross-correlation 

between the two classification systems. Consequently, new 

leptospira isolates are currently being characterised by both 

molecular and serological approaches. The traditional method 

of classification into serogroups and serovars is used in the field, 

and is the most relevant method of classification for vaccination 

purposes.

Germany – serogroup prevalence (MAT)
Frequency of positive leptospira titres from dog samples submitted during 2011
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Belgium – serogroup prevalence (MAT)
Analysis of 2195 Sera from Suspect Cases in Belgium from 2002 - 2009
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Germany – serogroup prevalence (MAT)
Frequency of positive leptospira titres from dog samples submitted during 2011
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Belgium – serogroup prevalence (MAT)
Analysis of 2195 Sera from Suspect Cases in Belgium from 2002 - 2009
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Source: Laboklin (Labor für Klinische Diagnostik GMBH & Co. KG) 

Source: BEHAEGHEL, I., BUTAYE, P. & GOOSSENS, E. (2011) 
Evolution of Leptospirosis in Belgian Dogs From 2002 to 2009. 
Proceedings of the BSAVA Congress 2011. pp 168-171



setting new 
standards: 
VACCinAtion in europe
An up-to-date European canine leptospirosis vaccine should 

contain Grippotyphosa and Australis (Bratislava) strains,in addition 

to Canicola and Icterohaemorrhagiae.

A recent publication (Ellis 2010) has reviewed the current

situation throughout Europe. It states:

….. it is safe to conclude that serovars

Icterohaemorrhagiae and Canicola 

should continue to be included in dog 

vaccines in Europe. In addition, there is 

a good case for the inclusion of serovar 

Bratislava in vaccines, and, in the case 

of mainland Europe (but not in the UK), 

for serovar Grippotyphosa to be 

included as well.

“ ”
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treatment of
the disease 
Successful treatment of leptospirosis involves both supportive 

care in managing the renal, hepatic or other organ system 

manifestations of the disease, and the use of antimicrobials to 

eliminate the infection. Antimicrobial therapy should be started 

as soon as the disease is suspected and any diagnostic samples 

have been taken.  Bearing in mind the potential seriousness of the 

disease and the zoonotic risk, antimicrobial therapy should be 

initiated before confirmation of the diagnosis.

Oral doxycyclineis usually recommended as the drug of choice 

for eliminating infection from various tissues and controlling 

urine excretion (advised doses are 5 mg/kg, 12 hourly for at least 

10-14 days). In any animals too sick to tolerate oral therapy with 

doxycycline, intravenous penicillins (e.g. ampicillin at 

20-30 mg/kg intravenously every 6 hours) should be given 

until any gastrointestinal signs have abated and the doxycycline 

therapy can start.
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Prevent and Protect 
in your Practice
Now that you know what to look for, stop the spread of 
Leptospirosis in your practice by doing the following:

recognise the 
animals most 
at risk

spot the early 
signs to stop the 
shed sooner

use vaccinations 
that protect 
against all 
4 strains 
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