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Leptospira 

• Zoonosis of worldwide distribution 

• The most common occupationally acquired 
infectious disease in New Zealand 

• 90 notified human cases on average (2001 - 
2012) 

• Hardjo and Pomona exposure in livestock: 

 Beef and Sheep: 50% of animals; 97% of farms 

 Deer: 30% of animals; 76% farms 



Occupation of notified cases 
NZ 2012 

• 113 cases notified 
 

• Farming = 56% (compared to 39%, 2008) 

• Meat processing =  21% (compared to 34%; 
2008) 

 

• 49% of cases on average hospitalised (2001 – 
2012) 
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Veterinarians 

What about veterinarians? 

• Veterinary occupation was not recorded in 
notified cases (2001 - 2012). 

• Not exposed?; Not occupation recorded?; Not 
notified? 

• To estimate seroprevalence of Leptospira in 
veterinarians in New Zealand. 

• To explore risk factors associated with 
Leptospira serostatus. 

 



Study Background 

• Cross sectional: Veterinarians blood sampled in 
two conferences (2012). 



Study Background 

• Nurses took blood samples during conference 
breaks in the bleeding station. 



Study Background 
• Risk factors: Online questionnaire (15 min, 

Survey Gizmo) 

 



Risk Factors 

• Personal information: age, gender, etc. 

• Veterinary practice: time spent different 
species. 

• Outside the veterinary practice: home 
slaughtering, hunting, etc. 

• Previous leptospirosis illness.  

• Flu-like illness in the last 18 months. 



Testing 

• Serovars: Hardjo, Pomona, Ballum (The 3 most 
frequent in NZ) 

• Testing: Microscopic Agglutination Test (MAT) 
for antibodies 

• Cut-off: 1:48 

 



Participants 

• 298 people were blood sampled. 

• Not veterinarians (technician, vet nurses) n = 15 

• Veterinarians that failed to complete 
questionnaire      n = 5 

• Veterinarians not working in NZ   n = 1 

• Total for analysis      n = 277 



Data description  

Age Mean: 43 years 

 

Gender 

 

 

Age Women: 37 years 

Age Men:  47 years 

 



Leptospira MAT titres 



Seroprevalence (MAT ≥1:48) 

Serovar n positive n negative n Total Seroprevalence (95% CI) 

Ballum 1 276 277 0.36% (0.01% - 1.99%) 

Hardjo 6 271 277 2.16% (0.80% - 4.65%) 

Pomona 7 270 277 2.53% (1.02% - 5.14%) 

Leptospira spp. 13* 264 277 4.69% (2.52% - 7.89%) 

* One positive to Hardjo and Pomona 



• Risk factor of special interest was the 
percentage of the time that each vet spent with 
different species: 
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• If Leptospira exposure is coming from a single 
species, a higher seroprevalence would be 
expected when a veterinarian works a lot with 
that single species. 
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Percentage of time spent with Dairy cattle 

Dairy 

9/107 = 8.4% 1/66 = 1.5% 3/104 = 2.9% 
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Categorisation of animal 
exposure 

A veterinarian may work 20% with dairy cattle, 
30% with beef cattle and 50% with dog/cat. 

 

• Sensitive: To classify a dairy vet as a dairy vet. 

• Specific: To classify a non-dairy vet as a non-
dairy vet (not to classify a beef vet as a dairy 
vet). 



Categorisation of animal 
exposure 

 

What is a dairy vet?  

• The one that spent 100% of the time working in 
dairy? 

• The one that spent Most of the time working in 
dairy? (Most = 50%?; 70%?; 90%?) 

 

 

 



Categorisation of animal 
exposure 

 

 

Single area ≥ 70% of the time at 

work 
Yes 

Single predominant 

exposure e.g.: “Dairy” 

No predominant exposure: “Mixed practice” 

No 



Work exposure Lepto (+) Lepto (-) Total Sero-prevalence 

Office 1 50 51 2.0% 

Dairy 3 101 104 2.9% 

Mixed 8 69 77 10.4% 

Other 1 8 9 11.1% 

Sheep 0 1 1 0.0% 

Dog/Cat 0 25 25 0.0% 

Beef 0 4 4 0.0% 

Deer 0 6 6 0.0% 



Bivariate analysis 

Variable Levels OR p Wald p LRT 

Age 21-32 Reference 0.216 

33-42 5.86 (0.7 - 48.95) 0.102 

43-53 2.07 (0.18 - 23.38) 0.558 

>53 2.78 (0.28 - 27.38) 0.382 

Gender Female Reference 

Male 1.49 (0.45 - 4.95) 0.519 0.51 



Bivariate analysis 

Variable Levels OR 95% CI p-value 

Home slaughter cattle Yes 5.37 (1.64 - 17.59) 0.005 
No 

Home slaughter sheep Yes 4.04 (1.31 - 12.5) 0.015 
No 

Home slaughter pig Yes 9.41 (2.16 - 40.93) 0.003 
No 

Camping in lakes/rivers Yes 3.1 (0.93 - 10.33) 0.065 
No 

Fishing Yes 3.41 (1.1 - 10.58) 0.033 
No 

Previous leptospirosis Yes 19.11 (4.58 - 79.79) 0.0001 
No 

Flu-like illness Yes 2.21 (0.7 - 6.94) 0.174 
No 



Previous leptospirosis episode 

OR = 19.11 (95% CI = 4.58 - 79.79); n = 9 

• 43 – 16 years ago!, n = 8. 

• Long lasting antibodies? 

• Behavioural factors or activities related with 
Leptospira spp. exposure that made individuals 
exposed in the past to be continually at risk of 
re-exposure. 

• Excluded from multivariable model 

 

 



Flu-like illness last 18 months 

Flu-like illness Lepto (+) Lepto (-) Total Sero-prevalence RR* 95% CI p Wald test 

җ о Řŀȅǎ ƛƭƭ 3 20 23 13.0% 4.1 (1.1 - 16.0) 0.043 

< 3 days ill 5 86 91 5.5% 1.7 (0.5 - 5.8) 0.378 

Not ill 5 152 157 3.2% 

*Link = log 

 

 

Flu-like illness 
n = 271 

Yes 
n = 114 

≥3 days off work 

No 
n = 157 

No 
n = 91 

Yes 
n = 23 

Lepto (-) 
n = 152 

Lepto (+) 
n = 5 
 

Lepto (-) 
n = 86 
 

Lepto (+) 
n = 5 
 

Lepto (-) 
n = 20 
 

Lepto (+) 
n = 3 
 



Multivariable analysis 

Variable Levels crude OR (95%CI) adj. OR (95%CI) p Wald test 

Work exposure Dairy 

Office 0.67 (0.07 - 6.64) 1.06 (0.1 - 11.32) 0.964 

Mixed 3.94 (1.01 - 15.39) 4.18 (0.99 - 17.64) 0.052 

Other 4.13 (0.38 - 44.35) 6.24 (0.52 - 74.66) 0.149 
Beef 0 (0 - Inf) 0 (0 - Inf) 0.997 

Deer 0 (0 - Inf) 0 (0 - Inf) 0.997 

Sheep 0 (0 - Inf) 0 (0 - Inf) 0.999 

Dog/cat 0 (0 - Inf) 0 (0 - Inf) 0.994 

Home slaughter cattle No 

Yes 5.37 (1.64 - 17.59) 4.31 (1.19 - 15.55) 0.026 

Home slaughter pig: No 

Yes 9.41 (2.16 - 40.93) 7.61 (1.52 - 38.03) 0.013 



Exposure Predicted sero-prevalence 95% CI 

Dairy 1.528%  0.000% - 3.611% 

Office 1.611% 0.000% - 4.792% 

Mixed 6.091% 0.783% - 11.399% 

Other 8.821% 0.000% - 26.093% 

Beef 0.000% 0.000% - 0.001% 

Sheep 0.000% 0.000% - 0.007% 

Deer 0.000% 0.000% - 0.003% 

Small 0.000% 0.000% - 0.001% 



Discussion 

• Beef, sheep and deer are known to be highly 
seroprevalent to Leptospira. 

• Mixed category may be reflecting exposure to 
beef, sheep and deer. 

• Categories for veterinary work exposure. Overall 
13 positives to Leptospira. 

 

 



Conclusion 

• Leptospira sero-prevalence in a sample of 277 
veterinarians has been quantified (4.7%) 

• Veterinarians working in mixed practice were at 
higher risk of Leptospira exposure than 
veterinarians working in dairy 

• Home slaughtering was a significant risk factor 
for Leptospira exposure in veterinarians 
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