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The Colorado Veterinary Medical 
Association recently conducted an online 
survey to capture veterinarian experiences 
diagnosing and preventing canine 
leptospirosis in Colorado. The survey, 
supported by an educational grant from 
Fort Dodge Animal Health, was conducted 
during October and November of 2008 to 
further define leptospirosis in Colorado, 
provide veterinarians with information 
regarding local diagnoses of the disease, 
and provide a snapshot of the most 
commonly identified serovars. Several 
studies of risk factors and prevalence have 
been published, but these have not looked 
closely at the disease in Colorado.

High Awareness of Lepto; 
High Response Rate 
More than 160 responses were received 
with an 18 percent return rate. This repre-
sents an exceptional response to the survey 
and comprises a statistically valid pool of 
responses to analyze. The questionnaire 
covered lepto experiences and diagnoses 
during the past three years. The over-
whelming majority (84 percent) of respon-
dents practiced within exclusively small 
animal practices and 36 of 64 counties in 
Colorado were represented. At least one 
case was suspected and/or diagnosed in  
26 of those counties. 

Take a New Look at Canine 
Lepto in Colorado

A Significant Disease Throughout Our State
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Range counties reported some of the high-
est numbers of positive lepto cases and are 
represented among the fastest growing 
counties in the state.

Small Dogs at Risk Too
Another finding to highlight is the size  
of the animals affected. Traditionally, 
large-breed hunting dogs have been  
demonstrated to be at greatest risk and  
veterinarians often put a lepto diagnosis 
much lower on their list of differentials if 
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Urban/Suburban Dogs 
Diagnosed Often
Contrary to the findings during the 1970s 
and 1980s, the household environment 
of the diagnosed cases in the survey was 
classified as either suburban (38 percent) 
or urban (23 percent) the majority of 
the time. This is consistent with a recent 
retrospective study in Indiana: there was 
a significant association found between 
a positive MAT titer and residing in 
an area classified as an effect of rural 
urbanization (Ward, 2004). These areas 
had recently switched classification from 
rural to suburban or urban during the past 
decade. It is thought increased opportunity 
for contact with wildlife, which act 
as reservoirs of emerging serovars, is 
responsible for this phenomenon, though it 
is difficult to prove.

From 2000 to 2007, Colorado’s popula-
tion has grown about 12 percent, accord-
ing to the U.S. Census Bureau. More than 
85 percent of counties reporting positive 
lepto cases are among the fastest growing 
counties in Colorado. These counties have 
experienced a 3 to 35 percent population 
growth, generating the corresponding 
building boom and increasing the oppor-
tunity for dog/wildlife interaction. Front 

Dominant Serovars

 Canicola
5%

Ictero
8%

Size Area of Resistence Mortality

Clinical Presentation

Weight loss
7%

Abdominal
discomfort

6%

Diarrhea
5%

Decreased urine
speci�c gravity

17%

Abnormal TLI Increase
amylase or lipase

3%

Laboratory Results

Mild
proteinuria

14%

Leukocytosis
10%

Hyperbilirubinemia
9%

Thrombocytopenia
4%

Bratislava
13%

Suburban
38%

Dehydration
12%

Fever
13%

Grippo
39%

Pomona
10%

Autumnalis
15%

Unknown
10%

More than
25 pounds

60%

Less than 
25 pounds

40%

Rural
24%

Urban
23%

All areas
15% Recovered

62%
Died
38%

Anorexia
16%

Lethargy
15%

Vomiting
13%

Weakness
13%

Azotemia
24%

Increased liver
enzymes

19%
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Fastest Growing Counties  
and Reported Lepto Cases

County Population  
Growth

Suspected
Cases

Diagnosed
Cases

Survey Total 1,068 265
Adams 14% 93 32
Arapahoe 10% 91 16
Boulder 0% 100 40
Broomfield 27% 20 10
Chaffee 3% 3 1
Denver 6% 166 42
Douglas 35% 83 11
El Paso 13% 147 53
Jefferson 0% 215 50
Larimer 13% 85 15
Mineral 14% 4 2
Routt 12% 6 2
Teller 6% 5 1
Weld 26% 13 1

Patient Size 
Survey demonstrates small dogs are at risk too.

Area of Residence 
60 percent of dogs lived in urban/suburban areas.
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Number of practices per 
county reporting affected 
dogs - suspected and/or 

diagnosed with lepto.
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the dog is small. In this survey, 40 percent 
of the affected animals weighed less than 
25 pounds; the remainder weighed more 
than 25 pounds. This suggests large-breed 
dogs are still at greatest risk. However, 
it demonstrates small-breed dogs are not 
immune or impervious to leptospirosis. 
Breeds affected ranged from dachshunds 
and Yorkshire terriers to the more tradi-
tional Labrador retrievers and German 
shorthair pointers.

Get a Grip on Serovars
Grippotyphosa was the most commonly 
identified dominant serovar, accounting for 
almost 40 percent of the cases. However, 
many other serovars were represented and 
respondents reported multiple serovars in 
nearly 60 percent of cases. 

Evidence of awareness of emerging 
serovars could perhaps be inferred from 
the responses regarding use of dual or 
four-serovar vaccines. Of those that 
reported vaccinating for leptospirosis, 87 
percent of respondents used a four-way 
vaccine. 

It is important to remember identifying 
the infecting serovar can be difficult. 
Typically, the serovar causing the 
highest antibody titer is implicated as 
the infectious serovar; however, shifting 
titers in the human population and cross 
reaction between serovars suggest the 
issue may be more complicated. Using 
a four-way vaccine containing the 
serovars icterohemorrhagica, canicola, 
grippotyphosa, and pomona would have 
aided in protecting dogs diagnosed with  
62 percent of the dominant serovars 
identified in this survey. 

Identifying Lepto Positives
Results of the query regarding clinical 
signs and laboratory findings associated 
with leptospirosis demonstrate, unfor-
tunately, the days of the yellow dog with 
oliguric renal failure as the face of the 
disease are over. The 
clinical picture of the 
positive cases was 
diverse with no single 
clinical sign consistently 
present (Clinical 
Presentation chart 
below). This should remind the practitioner 
to be vigilant in surveillance and consider 
leptospirosis as a differential. 

The overall mortality rate reported in 
the survey was surprisingly high – almost 
40 percent. This is higher than other re-
search and may be a result of the method 
of data collection. It is presumed most re-
sponses were based on recall, rather than a 
review of actual cases, and it is plausible to 
assume human nature allows us to remem-
ber the poor outcomes more frequently 
than routine cases with a good outcome. 

It should be noted, deaths were not 
reported as tied to a specific serovar. In 
data analysis, mortality rates for clinics 
reporting different serovars were com-
pared. Using this method, no single result 
of dominant serovars on MAT testing was 
associated with a dramatically higher mor-
tality rate. Nevertheless, leptospirosis is a 
definite cause of mortality and morbidity 
and should be considered as a true disease 
problem in Colorado. 

The many phases of Lepto disease
Leptospirosis is a bi-phasic disease 
caused by multiple serovars of the gram 
negative bacterium from the genus 
Leptospira. Following infection and a 
variable incubation period of 2 to 20 
days, a dog begins an acute phase of 
illness that lasts about a week. During 
the week, leptospires are present in the 
bloodstream and carried to multiple 
organ sites. The dog is typically febrile 
with one or more nonspecific clinical 
signs such as myalgia, abdominal 
pain, conjunctival infection, PU/PD, 
vomiting, and/or diarrhea.

As the immune system responds and 
develops antibodies, a convalescent 
phase begins, usually lasting two weeks. 
Leptospires are cleared from the blood 
and many organs, but remain in sites 
such as kidneys, resulting in their 
presence in urine. The dog typically 
exhibits waning signs of disease and may 
clinically recover, but with consequences 
of chronic urine shedding of infectious 
leptospires. Shedding can persist for 
weeks or months, and chronic disease 
manifestations, such as interstitial 
nephritis, active hepatitis, and uveitis, 
may develop.  ■

Informal Results with 
Important Considerations
It is important to remember this was 
an informal survey. Participation was 
voluntary and responses were likely 
rough estimates, not the results of detailed 

inspection of medical 
records. Even with 
the rudimentary 
data, the survey 
demonstrates 
leptospirosis does 
occur throughout 

Colorado. While vaccinating against 
leptospirosis should not be a core practice 
for all animals in the state, vaccination 
should be considered for those animals 
in periruban or recently developed areas 
and for animals exposed to reservoir host 
habitats on a regular basis.

As with any vaccine, discussion with 
pet owners regarding risk factors should 
be a part of annual vaccine appointments. 
Interpretation of surveys in the absence 
of scientific controls can be difficult. 
To evaluate the raw data for yourself, 
complete results are available at  
www.colovma.org.   ■
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Dominant Serovars 
Grippotyphosa was the most  

common serovar reported.
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Clinical Presentation 
Diverse clinical presentations should  
encourage veterinarians to increase  

surveillance for lepto.

Leptospirosis is a definite cause 
of mortality and morbidity and 
should be considered as a true 
disease problem in Colorado.
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SYNOPSIS of Results

Respondents
18 percent of CVMA member veterinarians answered the survey.
84 percent of completed surveys came from small animal practices.
12 percent of completed surveys came from mixed animal practices.

Number of Dogs 
Suspected 1,068

Tested 840

Diagnosed 265

Referred to Specialist 125

Area of Residence 
Percent Number of  

respondents

All (rural, urban, suburban) 15 25

Rural 24 40

Urban 23 38

Suburban 38 65

Size of Dogs
Most respondents reported multiple breeds.

 Percent Number of  
breeds reported

More than 25 lbs 60 177

Less than 25 lbs 40 118

Serovars Reported
Most respondents reported more than one serovar.

Percent Number of  
respondents

Grippotyphosa 39 118

Autumnalis 15 46

Bratislava 13 41

Pomona 10 32

Unknown 10 30

Icterohaemorrhagiae 8 26

Canicola 5 16

Determining Diagnosis
Most respondents used more than one method.

Percent Number of  
respondents

Single MAT 43 64

Paired MAT 20 30

Presumptive 20 30

PCR 17 26

Clinical Presentation
Percent Number of  

respondents

Anorexia 16 75

Lethargy 15 72

Fever 13 61

Weakness 13 61

Vomiting 13 64

Dehydration 12 59

Weight loss 7 35

Abdominal discomfort 6 30

Diarrhea 5 24

Laboratory Results
Percent Number of  

respondents

Azotemia 23 77

Increased liver enzymes 19 64

Decreased urine  
specific gravity

17 57

Mild proteinuria 14 47

Leukocytosis 10 34

Hyperbilrubinemia 9 30

Thrombocytopenia 4 14

Abnormal TLI 3 9

Mortality 
 Percent Number  

of  dogs

Recovered 62 207

Died 38 127

Produced with an educational grant from  
Fort Dodge Animal Health.
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