
1

15ème colloque sur le contrôle Epidémiologique des Maladies Infectieuses
17 et 18 mai 2010 – Institut Pasteur (Paris)

Lionel Cupillard, PharmD, PhD
MERIAL
R&D Project Leader 
Lyon, France

La leptospirose humaine et animale:
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La leptospirose: 

Ordre des Spirochaetales
Classification compliquée
Leptospira: 24 sérogroupes, 

230 sérovars
Plusieurs espèces pathogènes

•Zoonose la plus répandue dans le monde, 
forme endémique ou épidémique

•Problème de santé publique: 500 000 cas 
sévères par an, mortalité 10% 

•Maladie professionnelle et de loisir, 
transmise par l’eau

•Prévalence: régionale associée à un ou 
plusieurs hôtes réservoirs

•Homme: sérogroupe icterohaemorrhagiae

•Chien: sérogroupes icterohaemorrhagiae, 
canicola, australis, sejroe, grippothyphosa, …
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Clinical Diagnostics

� Flu form

- Fever

- Headache

- Myalgia

� Liver and kidney form

Bacteriological diagnosis

Microscopy Culture

Evolution +++

(EMJH Medium)

MAT/ 
ELISA

Chronic

Clinical diverse :
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Molecular diagnosis
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Leptospira species

L. interrogans L. biflexa

Icterrohaemorrhagiae-Serogroupe

Leptospira

A total of 24 serogroups identified, 

…divided into over 230 serovars

Icterrohaemorrhagiae,copenhageni
Serovar

Genomic classification

P.N. Levett, 2001. Leptospirosis
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Leptospirosis

1. A multifaceted disease

2. Epidemiology

3. Diagnostic 

4. Treatment and Prevention
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1. Leptospirosis: a disease with 
zoonotic implications



7

1. Epidemiology in Humans
Indirect transmission 

• A water story

Triathlon Illinois, USA, 
1998 

98/ 834 swimmers
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2. Leptospirosis Worldwide

WHO 1999

Pappas G et al. (2008) - The globalization of leptospirosis - worldwide incidence trends (Int J Inf Dis)
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2. Epidemiology in Humans
Indirect and Direct transmission

• Activités professionnelles à risque:

% du nombre de cas sur 15 ans

Activités professionnelles % 

Agriculture ou élevage 54.7

Egout ou voirie 14.5

BTP 13

Boucherie ou abattoirs 5.4

Forestiers 4.8

Jardinier 1.9

Rapport du groupe de travail du Conseil Supérieur d’hygiène et de Sécurité,

18 mars 2005
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2. Human Leptospirosis : 
exemple in France

Main serovars

High seasonality

G. Baranton, D. Postic, 2006. Trends in leptospirosis epidemiology in France. Sixty-six years of passive serological surveillance from 1920 to 2003 
(Int J Inf Dis)
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2. Epidemiology on dogs
Literature prevalence study 2005-07

• Key findings and questions:

– Relatively high prevalence of serovars other than Ictero and 
Canicola are observed across Europe. 

– Grippotyphosa is among those serovars but other serovars are 
of equal or higher importance : 

• from serogroup australis (bratislava, australis) 

• from group sejroe (hardjo, saxkoebing, sejro)

• …

– Europe ≠ North-America (Pomona?)

– What about clinical relevance?
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2. Evolution of serogroup prevalence 
on dog in France (July to December 2007)

• 184 samples, 120 seropositive

– Ictero : 60% (73/120)

– Canicola : 54,1% (65/120)

– Autumnalis : 28,3 (34/120)

– Australis : 23,3% (28/120) ����

– Sejroe : 16,6% (20/120) ����

– Grippo : 13,3% (16/120)

– Pyrogenes : 8,3% (10/120)

– Bataviae : 3,3% (4/120)

– Panama : 3,3% (4/120)

Pr A. Kodjo
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3. Diagnostic
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3. Laboratory diagnosis 
Which test?

Levett P (2001)- Leptospirosis (Clin Microb. Rev.)
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3. Leptospirosis
Laboratory diagnosis

Birnbaum & al., 
1998 (USA)

(36 dogs)

Goldstein & al.,

2006 (USA)

(55 dogs)

Geisen & al.,

2007(Germany)

(42 dogs)

Hugonnard & al., 

2009 (France)

(37 dogs)

Creatinin 83% 93% 57% 78%

Glycosuria 9% 30% NR 64%

� PAL 56% 57% 81% 49%

� ALAT 33% 32% 74% 26%

Anemia 33% 53% 45% NR

Thrombo-
cytopenia

NR% 30% 53% NR

Laboratory blood testing parameters

Hematological anomalies related to bleeding syndrome (vascularitis)
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3. Leptospirosis
Serology and direct testing

• Serologic testing
– MAT (Microscopic Agglutination Test): 

considered as the golden standard

– ELISAs (IgM / IgG)  

– Indirect fluorescent antibody tests 

• To be considered
– MAT: good sensitivity and allows for the 

detection of group-specific antibodies

– ELISA: detect specific IgM with a rather high sensitivity (as 
a sign of current or recent leptospirosis). These tests do not 
distinguish group-specific antibodies

– Abs need 3 – 10 d to reach detectable level (IgM � IgG)

– Need to demonstrate 4-fold titer increase over 2 w

– Titer raise can be impacted by treatment
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3. Leptospirosis
Serology and direct testing

• Direct testing

– Immunoflourescence (blood & CFS)
by dark-field or phase-contrast microscopy

– PCR (serum & urine, LCR): high sensitivity.
Usually a generic PCR which do not distinguish different 
groups/serovar

– � Use of VNTR-PCR (Variable Number Tandem Repeats) 
in specialized labs (Institut Pasteur, Paris)

– Culture: “gold standard”, but difficult and many false 
negative due to sample treatment
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3. Key learnings

About Epidemiology and clinical diagnosis

• Epidemiology and serovar involvement not always well-known

• Leptospirosis is often underdiagnosed

– In animals (various clinical signs)

– In Humans (flu-like syndrom)

• Clinical signs are extremely variable: not only hepatic and renal.

– Frequent haemorragic gastroenteritis

– Ocular signs

– Babesiosis like symptoms / dog
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4. Treatment & Prevention 
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4. Canine Leptospirosis
Treatment

• Supportive treatment + antibiotherapy

• Penicillins (Ampicillin and Amoxicillin)
Tetracyclins (Doxycycline)

• Diuresis monitoring: use furosemid if 

– Diuresis < 0.25ml/kg/h

– Correct hydration

• Liquid therapy

• Antivomitives

• Pain killers
– Corticosteroids or non-steroid
– NB:  with use of morphinics, mortality rate may be reduced by around 50%)

Siamu – Physiology ENVL



21

4. Leptospirosis
Sanitary prevention 

• Environment control :

– Cleaning

– Disinfection  

• Control of rodents in kennel

• Infected animals isolation
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La prévention par la vaccination

Sociétés IMAXIO MERIAL

Espèce cible Homme Chien

Valences L. interrogans icterohaemorrhagiae L. interrogans icterohaemorrhagiae
L. interrogans canicola

Efficacité •Taux de séroconversion de:

93% en IgM après la 2em injection

97% en IgG un mois après le 1er

rappel à 6 mois

100% en IgG après le 2em rappel

•Aucun cas de Leptospirose 
rapporté dans la population 
vaccinée

•Réduction:

–de la mortalité

–des signes cliniques

–de l’excrétion bactérienne

•Durée d’immunité: 14 mois

AMM France 

ATU / Italie

•Europe

•Zone Internationale

Produits SPIROLEPT EURICAN L

EURICAN LR

EURICAN CHPPi2

EURICAN CHP
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4. Leptospirosis
vaccination

• Commercially available vaccines rely on inactivated (adjuvanted)
whole cell or membrane preparations of pathogenic leptospires

• In Europe, L. icterohaemorrhagiae and L. canicola bacterins are the 
most frequent bacterin preparations available

• New serovars to be included in the future: but clinical and 
epidemiological relevance to be carefully considered

LPS
Protection for 
serogroup specific
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4. Leptospirosis
vaccination

• All vaccines are not equivalent

– The challenge induced only mild clinical signs of leptospirosis.(no 
mortality was observed)

– Even under these mild conditions, some vaccines failed to  protect 
against infection and renal carrier state
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4. Eurican Lepto 
Protection  data

• Onset and Duration of immunity studies
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4. Eurican lepto
Short term protection
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• High mortality rate observed in controls (50-60%) None in the 
vaccinated group

�Leptodog provided complete clinical and bacteriological 
protection against severe challenges with Li and Lc as soon as 
2 weeks after vaccination

OOI

Minke J. et al. (2009, Vet Microb)- OOI & DOI against clinical disease & renal carriage in dogs provided by a bivalent 
leptospirosis vaccine
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4. Eurican lepto 
Long term protection

• Results of the challenge performed 14 months after the primary course of 
two injections

– Li and Lc challenges induced mortality in respectively 3/10 and 1/8 of 
control dogs, whereas no mortality occurred in the vaccinates

– No renal carriage / urine shedding in vaccinated dogs

� Leptodog provided significant protection against clinical signs and renal 
carrier stage after challenge with Li and Lc

DOI

Minke J. et al. (2009, Vet Microb)- OOI & DOI against clinical disease & renal carriage in dogs provided by a bivalent 
leptospirosis vaccine
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Structure of leptospira membrane
Proof of concept
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Large-scale screening of the
leptospirosis  vaccines

Z. Wang et al, 2007 
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Leptospirosis vaccines candidates

Recombinant protein vaccines: Search of  pan-lepto antigen (s)

Recombinant OMP vaccines (OmpL1, Lig, LAg42, Loa22, Lk73.5)
Recombinant lipoprotein vaccines (LipL41, LipL32, LipL45…, GLPs)
Recombinant virulence factor vaccines (Hsp58, Fla, hemolysin SphH, ChpK)

DNA vaccines

LPS vaccines

Inactivated vaccines

Z. Wang et al, 2007 
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Any 
question ?


