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Importance 
Leptospirosis is a bacterial zoonosis that is common worldwide, especially in 

developing countries. Organisms are shed in the urine of infected animals, including 
rodents and domesticated animals, which may not show signs of disease. Humans 
usually become ill after contact with infected urine, or through contact with water, 
soil or food that has been contaminated. Outbreaks have been associated with 
floodwaters. In animals, the clinical signs of leptospirosis are often related to kidney 
disease, liver disease or reproductive dysfunction. In humans, many cases are mild or 
asymptomatic, and go unrecognized. In some patients, however, the illness may 
progress to kidney or liver failure, aseptic meningitis, life-threatening pulmonary 
hemorrhage and other syndromes.  

Etiology 
Leptospirosis is caused by various species of Leptospira, a spirochete in the 

family Leptospiraceae, order Spirochaetales. Some Leptospira are harmless 
saprophytes that reside in the environment, while others are pathogenic. The basic 
unit of Leptospira taxonomy is the serovar. Serovars consist of closely related isolates 
based on serological reactions to the organism’s lipopolysaccharide. More than 250 
pathogenic serovars, and at least 50 nonpathogenic serovars, have been identified.  

Two different systems are used to classify Leptospira isolates beyond the 
serovar. Before 1989, all pathogenic isolates belonged to the species L. interrogans 
and all nonpathogenic organisms were placed in L. biflexa. Leptospira serovars were 
also grouped, using serological methods, into 24 serogroups. The genus Leptospira 
has since been reclassified, using genetic techniques, into 21 species. Species that 
have been detected in clinical cases include L. interrogans, L. borgpetersenii. L. 
alexanderi, L. alstonii, L. inadai, L. fainei, L. kirschneri, L. licerasiae, L. noguchi, L. 
santarosai, L. terpstrae, L. weilii and L. wolffii. Unfortunately, Leptospira serovars 
may frequently exchange genetic material, and the correlation between serological 
typing and genetic classification into species can be poor. For this and other practical 
reasons, the older serovar/serogroup method is still commonly used in clinical 
practice, although serogroups are no longer considered valid in formal taxonomy. 

A list of Leptospira serovars with their species and serogroups can be found at 
the International Leptospirosis Society website (see Internet Resources).  

Species Affected 
Maintenance hosts 

Leptospira serovars are generally adapted to one or more mammalian or 
marsupial maintenance hosts, which may or may not develop clinical signs. Dogs are 
reservoir hosts for serovar Canicola, and pigs for Bratislava and Pomona. Horses may 
also maintain Bratislava. Cattle are the primary reservoir hosts for Hardjo; however, 
this serovar is also maintained in farmed red deer (Cervus elaphus) and wapiti 
(Cervus elaphus nelsoni) in New Zealand, and sheep and goats may also have a role. 
Rodents and insectivores are reservoir hosts for a number of Leptospira serovars, 
including members of the serogroups Icterohaemorrhagiae, Grippotyphosa and 
Sejroe. In particular, rats are important hosts for serovars Icterohaemorrhagiae and 
Copenhageni in the serogroup Icterohaemorrhagiae. Other domesticated and wild 
animals (e.g., skunks, raccoons, wild boars) are also thought to maintain pathogenic 
Leptospira, but in many cases, there is less information about their roles.  

Clinically affected species 
Leptospirosis occurs in dogs, cattle, sheep, goats, horses, pigs, South American 
camelids and farmed cervids, but illness seems to be rare in cats. Disease also seems 
to be uncommon in camels, although this might result from nomadic husbandry rather 
than innate resistance. Leptospirosis has been reported occasionally in zoo animals or 
wildlife. Among marine mammals, clinical cases have occurred most often in 
California sea lions (Zalophus californianus) and northern fur seals (Callorhinus 
ursinus), but they have also been seen in captive harbor seals (Phoca vitulina) and 
northern elephant seals (Mirounga angustirostris). 
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The most common Leptospira serovars in clinical cases 
vary with the host species and geographic region, and 
sometimes with selection pressures from vaccination. 
Icterohaemorrhagiae and Canicola were once the most 
common serovars in symptomatic dogs, but the introduction 
of Icterohaemorrhagiae/ Canicola vaccines has resulted in 
the increasing prominence of other serovars.  

Zoonotic potential 
A variety of Leptospira species and serovars can cause 

disease in humans; however, members of L. interrogans 
and L. borgpetersenii are found most often. People are 
usually considered to be incidental hosts, which do not act 
as reservoirs for these organisms. One recent study 
suggested that people might maintain Leptospira in certain 
environments such as the Peruvian Amazon.    

Geographic Distribution 
Pathogenic Leptospira species have been found 

worldwide, on all continents except Antarctica. 
Leptospirosis is most common in warm, humid 
environments. Areas with a high disease incidence in 
humans include the Caribbean and Latin America, Oceania 
and parts of Asia. Leptospirosis also appears to be common 
in Africa, although surveillance is limited. Some Leptospira 
serovars are widely distributed, while others occur in 
limited areas. The predominant serovars in a host species 
can vary with the region. 

Transmission 
Leptospirosis can be transmitted either directly 

between hosts or indirectly through the environment. 
Leptospira spp. can be ingested in contaminated food or 
water, spread in aerosolized urine or water, or transmitted 
by direct contact with the skin. The organisms usually enter 
the body through mucous membranes or abraded skin. They 
might also be able to penetrate intact skin that has been 
immersed for a long time in water, although this is 
controversial.  

Leptospira spp. are excreted in the urine of both 
acutely and chronically infected animals. Chronic carriers 
may shed these organisms for months or years. Although 
humans can also shed Leptospira in the urine, prolonged 
shedding seems to be uncommon; most people excrete these 
bacteria for 60 days or less. In animals, Leptospira can be 
found in aborted or stillborn fetuses, as well as in normal 
fetuses or vaginal discharges after giving birth. They can be 
isolated from the male and female reproductive organs in 
some species, and these infections may persist for long 
periods. For example, serovar Hardjo may be found in the 
reproductive tract of both cows and bulls for more than a 
year. In rare instances, human cases have also been 
transmitted during sexual intercourse, or by breast feeding. 
Other uncommon routes of exposure in people include 
rodent bites and laboratory accidents. 

Pathogenic Leptospira spp. do not multiply outside the 
host. In the environment, they require high humidity for 
survival and are killed by dehydration or temperatures 
greater than 50°C (122°F). These organisms may remain 
viable in the environment for several months under optimal 
conditions, e.g., in water or contaminated soil. They survive 
best in bodies of water that are slow-moving or stagnant.  

Disinfection 
Leptospira can be inactivated by 1% sodium 

hypochlorite, 70% ethanol, iodine-based disinfectants, 
quaternary ammonium disinfectants, accelerated hydrogen 
peroxide, glutaraldehyde, formaldehyde, detergents and 
acid. This organism is sensitive to moist heat (121°C 
[249.8°F] for a minimum of 15 min). It is also killed by 
pasteurization. 

Infections in Animals 

Incubation Period 
The incubation period can be as short as a few days, 

with clinical signs appearing after 5 to 15 days in 
experimentally infected dogs. It may be longer when 
clinical signs are the result of chronic, low level damage to 
the kidneys or liver. Rare case reports in cats suggest the 
possibility of prolonged incubation periods in this species. 
Abortions usually occur 2 to 12 weeks after infection in 
cattle, and 1 to 4 weeks after infection in pigs. 

Clinical Signs 
Leptospira infections may be asymptomatic, mild or 

severe, and acute or chronic. The illness tends to be milder 
in the reservoir host, and more severe when the serovar is 
not adapted to the host species. The clinical signs are often 
related to kidney disease, liver disease or reproductive 
dysfunction, but other organs can be affected. 

Cattle 
Acute leptospirosis occurs mainly in calves. The 

clinical signs may include fever, anorexia, conjunctivitis 
and diarrhea, and in more severe cases, jaundice, 
hemoglobinuria, hemolytic anemia, pneumonia or signs of 
meningitis (e.g., incoordination, salivation, muscle rigidity). 
Some infections can be fatal, and the survivors may be 
unthrifty after recovery.  

In adult cattle, early signs such as fever and depression 
are often absent, or transient and mild, and may not be 
observed. The first signs of illness, in many cases, are 
abortions, stillbirths, and occasionally, weak calves with 
increased neonatal mortality. Because only cows infected 
for the first time during pregnancy are usually affected, 
reproductive losses may occur sporadically or as an 
outbreak. Some aborting cows may retain the placenta, and 
infertility can be a sequela. Some Leptospira serovars can 
cause sudden agalactia or decreased milk production. The 
milk may be thick, yellow and blood-tinged but there is 
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typically little evidence of mammary inflammation. The 
appearance of the milk usually improves after a few days, 
and milk production returns to normal within a few weeks. 
Jaundice may be seen in some severely affected cows. 

Sheep and goats 
Leptospirosis in sheep and goats is similar to the 

disease in cattle. Acute cases occur most often in lambs and 
goat kids, and are characterized by fever and anorexia, and 
sometimes jaundice, diarrhea, hemoglobinuria or anemia. 
Adults usually have reproductive losses (abortions, 
stillbirths, weak lambs or kids, infertility and decreased 
milk production), either with or without other clinical signs.  

Swine 
Leptospirosis is usually subclinical in swine herds, 

except when they are first infected. The most common signs 
are reproductive losses, with late term abortions, infertility, 
stillbirths, mummified or macerated fetuses, and increased 
neonatal mortality. Fever, decreased milk production and 
jaundice may also be seen. In some herds, a transient fever 
may be the only sign of infection. 

Acute leptospirosis has been described in piglets, with 
clinical signs that may include fever, anorexia, depression, 
diarrhea, jaundice, hemoglobinuria, gastrointestinal signs 
and signs of meningitis. Affected piglets may grow more 
slowly than normal, and mortality may be high in young or 
weak piglets. 

South American camelids 
Leptospirosis has been associated with reproductive 

losses in South American camelids. 

Deer 
Leptospirosis is a significant problem among farmed 

deer in New Zealand, particularly animals less than a year 
of age. Lethargy and hematuria were the principal clinical 
signs in some outbreaks. Other signs included jaundice, 
photosensitization, corneal opacity, anemia and poor weight 
gain. Sudden death was reported in some cases. Poor 
reproductive performance and abortions were thought to be 
linked to leptospirosis in some herds, but confirmation is 
currently unavailable.  

Horses 
As in other species, leptospirosis can cause 

reproductive losses in mares. Abortions tend to occur late in 
gestation, sometimes after a mild, nonspecific illness, but 
often without previous systemic signs. In a few cases, foals 
have been born emaciated and icteric, either prematurely or 
at full term. 

The icteric form of leptospirosis occurs primarily in 
foals. The clinical signs can range from low fever, anorexia 
and listlessness in mild cases, to depression, conjunctival 
suffusion, jaundice, anemia and petechiae. Kidney failure is 
possible. A recent case series suggests that Leptospira may 
also cause pulmonary hemorrhage and severe respiratory 

distress, with a high mortality rate, in some foals. Some 
authors suggest that infections might be correlated with an 
increased risk of pulmonary hemorrhage in adult 
racehorses, but this remains to be confirmed.  

Leptospirosis is also an important cause of equine 
recurrent uveitis. This condition occurs weeks to months or 
years after the horse was infected, usually subclinically. It 
is characterized by periods of severe inflammation, 
interspersed with more quiescent periods. During the acute 
phase, there may be fever, conjunctivitis, corneal edema, 
miosis and iritis, with photophobia, blepharospasm, 
lacrimation and other signs of ocular pain. Corneal opacity 
and periodic ophthalmia can be sequelae of acute 
infections. In the chronic phase, there may be anterior and 
posterior adhesions of the eye, vitreous exudates, cataracts, 
lens luxation, uveitis and other abnormalities. 

Dogs 
The syndromes and disease severity are highly variable 

in dogs. The initial clinical signs are usually nonspecific, 
and may include fever, depression, anorexia, stiffness, 
myalgia, shivering and weakness. The mucus membranes 
are often injected. Later, there may be signs of kidney 
involvement, with polydipsia, polyuria, oliguria, or anuria, 
and hematuria or dehydration in some cases. Fever may or 
may not be apparent in dogs that present with kidney signs. 
Vomiting, diarrhea, abdominal pain, gray stools, weight 
loss, jaundice, conjunctivitis and abortions can also be seen. 
Hemorrhagic syndromes occur in some dogs: the mucus 
membranes may have petechial and ecchymotic 
hemorrhages, and in later stages of the disease, there may 
be other signs such as hemorrhagic gastroenteritis and 
epistaxis. Leptospiral pulmonary hemorrhage syndrome has 
been seen in dogs, and can cause coughing, tachypnea or 
dyspnea. Vasculitis may result in peripheral edema and 
mild pleural or peritoneal effusion. Evidence of pancreatitis 
or myocardial involvement (ECG alterations) has also been 
reported. Deaths can occur at any time, including the acute 
stage. Chronic kidney disease can be a sequela. 

Chronic infections may be asymptomatic, or associated 
with fever of unknown origin. There may also be a link 
between leptospirosis and some cases of chronic hepatitis.  

Cats 
Clinical leptospirosis appears to be uncommon in cats, 

but rare cases with kidney signs, icterus, uveitis and/or 
lameness have been reported. Experimentally infected cats 
had only mild clinical signs (mild temperature elevation, 
polyuria/ polydipsia), although some animals had 
histopathological evidence of inflammation in the kidneys 
and liver. 

Free-living and captive wildlife 
There are relatively few reports of clinical leptospirosis 

among wildlife, with the exception of pinnipeds. Although 
seals and sea lions can be infected asymptomatically, 
clinical cases and outbreaks have been seen both in 
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captivity and in the wild. The clinical signs included 
depression, dehydration, vomiting, polydipsia and fever, as 
well as abortions and neonatal deaths. Affected sea lions are 
typically reluctant to use their hind flippers, and assume a 
hunched position with the flippers held over the abdomen. 
A few case reports have documented leptospirosis in other 
species. The clinical signs in two black rhinoceroses 
(Diceros bicornis michaeli) included acute depression, 
anorexia, gastrointestinal discomfort with reduced fecal 
output, rear leg trembling, dysuria and glucosuria. One 
animal died rapidly, but the other survived with treatment. 
Illnesses that might have been caused by Leptospira were 
reported in a captive cougar (Puma concolor) with fatal 
interstitial nephritis, and a wild cougar that was 
concurrently infected with FeLV. Clinical cases, some 
severe, have also been reported uncommonly in nonhuman 
primates. Many infections in wildlife, particularly rodents, 
are thought to be asymptomatic. 

Post Mortem Lesions      Click to view images 

The kidneys are often swollen in animals with systemic 
signs. They may be pale or contain red or white/gray spots, 
mottling, bands of tissue or fibrotic scarring. The liver may 
also be enlarged, and can sometimes have necrotic foci. In 
dogs, it is often friable, with a prominent lobular pattern. 
Hemorrhages, particularly petechiae or ecchymoses, may be 
present in various organs. Hematuria may also be found. 
There may also be icterus, abnormalities associated with 
acute uremia, pulmonary lesions or other lesions. 

Diagnostic Tests 
Leptospirosis can sometimes be diagnosed by detecting 

the organism, its antigens or nucleic acids in clinical 
samples such as blood (acute infections), urine and milk, or 
liver, kidney and other tissue samples collected at necropsy. 
Shedding of organisms in the urine may be either 
continuous or intermittent. Leptospira is usually identified 
in clinical samples by immunofluorescence or 
immunohistochemical staining, or polymerase chain 
reaction (PCR) techniques. These organisms stain poorly 
with the Gram stain, and are not observed by microscopy 
unless special stains or methods are employed. Silver 
staining or immunogold-silver staining is sometimes useful 
as an adjunct technique. Darkfield microscopy can also be 
used to detect Leptospira; however, this technique is non-
specific and not very sensitive.  

Culture is definitive, but the availability of this test is 
limited. Leptospira spp. can be isolated on a variety of 
media, but they are fastidious and grow slowly on primary 
isolation. Special transport media may be required for 
shipment to the laboratory. Depending on the serovar, 
culture can take up to 13 to 26 weeks. Identification to the 
species, serogroup and/or serovar level is done by reference 
laboratories, using genetic and immunological techniques.  

Serology is often used to diagnose leptospirosis. 
Caution must be used in interpreting serological test results, 

as subclinical infections are common; the vaccination status 
of the animal must be considered; antibodies may not be 
present early in the illness; and antibody titers can become 
low or undetectable in some chronically infected animals. 
Paired acute and convalescent samples are preferred from 
most animals, and rising antibody titers are usually seen in 
acute cases. Single samples with high titers increase the 
suspicion of leptospirosis, although they are not definitive. 
However, a single positive sample from an aborted fetus is 
diagnostic. Herd tests are often used in ruminants. The most 
commonly used serological tests in animals are the 
microscopic agglutination test (MAT) and enzyme-linked 
immunosorbent assays (ELISAs). The MAT evaluates 
antibody responses to a selection of Leptospira serovars 
(often 5-7 in veterinary assays). This test is serogroup but 
not serovar specific, although it may suggest a likely serovar. 
False negatives are possible if the infecting serogroup was 
not included in the MAT panel. ELISAs, including a bovine 
milk ELISA, are available for some species of animals. 

Treatment 
Various antibiotics including tetracyclines (e.g., 

doxycycline), penicillins, dihydrostreptomycin and 
streptomycin may be used to treat leptospirosis. Fluid 
therapy, blood transfusions, respiratory support, and other 
supportive care may also be necessary.  

The primary treatment for equine recurrent uveitis in 
horses is anti-inflammatory drugs and medications to 
decrease discomfort (e.g., mydriatic cyclopegics such as 
topical atropine). Surgery (pars plana vitrectomy) and other 
therapies may also be used. 

Prevention 
Leptospirosis vaccines are widely available for pigs, 

cattle, and dogs. In some countries, vaccines may also be 
licensed or used in other species such as sheep, goats or 
farmed deer. Vaccines are usually protective only against 
the included or closely related serovars, and their content 
may need to be changed periodically. Most bovine vaccines 
contain serovar Hardjo, and most porcine vaccines contain 
Pomona, although other serovars may be included 
depending on the region. Vaccines for dogs have 
traditionally contained Icterohaemorrhagiae and Canicola, 
but additional serovars are now included in some vaccines, 
particularly in North America. In addition to routine use, 
vaccines are sometimes used to help prevent further 
abortions in livestock herds in the face of an outbreak. 

Isolation and treatment of infected animals reduces the 
risk that they may spread the infection to contacts. 
Prophylactic treatment with antibiotics can be used to 
prevent disease in exposed animals.  

Environmental control measures and sanitation may 
also reduce the risk of infection, although their practicality 
varies with the host species and situation. Such measures 
include providing safe drinking water, and preventing 
contact with contaminated environments (e.g., lakes) or 
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infected domesticated animals and wildlife, particularly 
rodents. Good sanitation can reduce the risk of infection in 
kennels, and in areas where livestock are bred or give birth. 
Quarantine and testing of newly acquired livestock, or new 
equine studs on a farm, can also help prevent the 
introduction of Leptospira.  

Large-scale eradication programs have not been widely 
used for leptospirosis; however, a control program has 
virtually eliminated serovar Hardjo from cattle herds in the 
Netherlands. This program includes regular testing of bulk 
tank milk with a Hardjo-specific ELISA, antibiotic 
treatment of infected cattle, and certification of Hardjo-free 
farms. Its success depends, in part, on the absence of 
serovar Hardjo in wildlife hosts. 

Morbidity and Mortality 
Leptospirosis is particularly prevalent in warm and 

humid climates, and marshy or wet areas. This disease is 
often seasonal: it is most common during the rainy season 
in the tropics, and in the summer and fall in temperate 
regions. 

Morbidity and mortality vary with the species and age 
of the animal, the host specificity of the serovar, and other 
factors. Leptospirosis is often asymptomatic or mild in 
adult pigs and cattle, and reproductive signs are the main 
evidence of infection. In newly infected cattle herds, up to 
40% or more of the cows may abort. In endemically 
infected herds, abortions are usually sporadic and occur 
mainly in younger animals. Young livestock may be more 
severely affected, and can develop acute disease. In dogs, 
the risk of infection can vary with lifestyle factors, such as 
exposure to lakes and ponds. With treatment, 80% of dogs 
are expected to survive even when the kidneys are involved. 
However, the prognosis is poorer in cases with severe 
pulmonary complications. Domesticated cats rarely seem to 
be affected, although serological surveys report that up to 
35% of cats may be exposed in some populations. 

There is little information about the impact of 
leptospirosis, if any, on most wildlife species. In some 
areas, major outbreaks occur periodically among wild 
California sea lions.  

Infections in Humans 

Incubation Period 
The incubation period in humans is usually 7 to 12 

days, with a range of 2 to 29 days. 

Clinical Signs 
Human infections vary from asymptomatic to severe. 

While the classic presentation is a biphasic illness, 
leptospirosis can occur in many forms, which include mild, 
flu-like cases that may not be recognized as leptospirosis, as 
well as unusual syndrome or progressive fulminant illness 
without two distinct phases. 

The first stage of the classical biphasic illness is called 
the acute or septicemic phase. It usually begins abruptly, 
and is characterized by nonspecific signs such as fever, 
chills, headache and conjunctival suffusion. Myalgia, which 
typically affects the back, thighs or calves, is often severe. 
Some patients also have other signs, such as weakness, 
photophobia, lymphadenopathy, abdominal pain, nausea, 
vomiting, a transient rash, sore throat, coughing or chest 
pain. Occasionally, there may be aseptic meningitis, 
jaundice or other syndromes typically seen in the second 
stage of leptospirosis. The first stage usually lasts several 
days to approximately a week, and is followed by a brief 
remission, during which the temperature drops and the 
symptoms abate or disappear. Many patients recover 
completely at this point. Others enter the second stage, 
which is called the “immune phase” because anti-
Leptospira antibodies develop at this time. 

Patients in the second stage of leptospirosis develop 
either anicteric or icteric disease. The anicteric form is more 
common. Although serious illness is usually uncommon in 
this form, and deaths are rare, a number of patients develop 
aseptic meningitis. This syndrome is characterized by a 
severe headache, stiff neck and other meningeal symptoms, 
and typically lasts a few days. Icteric leptospirosis is more 
severe. It occurs in 5–10% of all patients, is often rapidly 
progressive, and may be associated with multiorgan failure. 
In this form, there may be no period of improvement between 
the septicemic and immune phases. The most commonly 
involved organ systems are the liver, kidneys and central 
nervous system. Jaundice can be severe and may give the 
skin an orange tone, and acute renal failure occurs in a 
significant number of cases. Some patients also have 
hemorrhages of varying severity, from petechiae and 
epistaxis to severe bleeding in the gastrointestinal tract and 
other organs. Some cases of icteric leptospirosis are fatal, and 
convalescence may be prolonged.  

A severe pulmonary form of leptospirosis occurs in 
less than 5% of symptomatic patients, but has been an 
important cause of death in some recent outbreaks. It can be 
seen in both the anicteric and icteric forms, and usually 
appears on the 4th to 6th day of illness. It is characterized 
by pulmonary hemorrhage and edema, with dyspnea and 
hemoptysis, and can be rapidly fatal. Uncommonly or rarely 
reported syndromes in leptospirosis include pancreatitis, 
acute cholecystitis, neurological syndromes other than 
aseptic meningitis, immune-mediated signs such as reactive 
arthritis, and muscle abnormalities such as rhabdomyolysis. 
Abortions, fetal death, and rare congenital infections have 
been seen in a few cases  

Up to 10% of leptospirosis patients develop anterior or 
diffuse uveitis, a few weeks to a year after recovery. The 
severity of this condition varies, and the inflammation may 
be acute or recurrent. It usually has a good prognosis, when 
treated, and some cases may be self-limiting.  
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Diagnostic Tests 
In humans, the first stage of the biphasic illness occurs 

before antibodies develop, and early cases must be 
diagnosed with assays that detect the organism, its antigens 
or nucleic acids. In humans, Leptospira may be found in the 
blood, cerebrospinal fluid, urine or tissue samples. The tests 
used are similar to those employed in animals, and include 
immunofluorescence and immunohistochemical staining, 
PCR, culture and microscopy. While the serovar is often not 
determined, it can be helpful in the epidemiology of cases 
and outbreaks, and in targeting prevention methods to the 
most likely source of the infection. 

In many cases, leptospirosis is diagnosed by serology, 
especially the MAT or ELISAs. A high titer with consistent 
symptoms is suggestive of an acute case, but a rising titer is 
necessary for a definitive diagnosis. The MAT may be 
positive 10-12 days after the initial signs. Human clinical 
laboratories often include more than 20 serovars in this test; 
however, false negatives are still possible if the infecting 
serogroup is absent, especially in travelers. Less commonly 
used serological tests include various agglutination assays, 
rapid screening tests (e.g., dipstick tests or lateral flow 
immunochromatography), and immunofluorescence or 
indirect immunoperoxidase staining. Rapid screening tests 
should be confirmed with other assays. 

Treatment 
The benefits of antibiotic treatment for leptospirosis 

have not been clearly demonstrated in rigorously controlled 
scientific studies However, most authors, as well as the 
World Health Organization, recommend their use, 
particularly in severe disease. The Jarisch-Herxheimer 
reaction, a febrile acute inflammatory reaction seen after 
antibiotic treatment of spirochete infections, is a possible 
complication. Supportive treatment and management of 
complications such as renal failure, liver disease, 
pulmonary dysfunction, hemorrhages and CNS signs may 
also be necessary. Mild cases are often self-limited. 

Treatment for leptospiral uveitis, which appears to be 
an immune-mediated condition, usually consists of 
corticosteroids and mydriatics. 

Prevention 
Controlling infections in livestock and pets can reduce 

the risk of human disease, but wildlife reservoirs and 
contaminated environments complicate prevention. Rodent 
control can be important, particularly in urban areas. Other 
protective measures include avoiding contact with 
potentially contaminated water (e.g., lakes), and protecting 
food from contamination. Improvements in sanitation 
reduce the risk of leptospirosis in urban slums. 
Environmental modifications such as draining wet areas 
may decrease the incidence of disease, but are not always 
feasible or desirable.  

Personal hygiene and protective clothing are important 
preventive measures in high risk occupations. Gloves and 

protective clothing should be used when working with 
infected animals or tissues, with the addition of face shields 
or protective eyewear and face masks when the organisms 
might be aerosolized. Rubber boots decrease the risk of 
leptospirosis when wading in urine-contaminated water. 
Doxycycline has been used for short term prophylaxis. 

Human vaccines are available in a limited number of 
countries. Immunization protects only against the serovar in 
the vaccine or closely related serovars, and regular boosting 
is required. The currently available vaccines generally 
consist of organisms killed by phenol or formaldehyde, and 
can have side effects including painful swelling. 

Morbidity and Mortality 
Leptospirosis is one of the most important zoonoses 

worldwide. The annual incidence of endemic human 
disease is thought to be 0.1-1 cases per 100,000 population 
in temperate areas, and 10-100 cases per 100,000 
population in humid tropical regions. These are likely to be 
underestimates, as mild, self-limited cases are 
underdiagnosed and underreported.  

Leptospirosis tends to be a seasonal disease, with most 
cases occurring in the summer and fall in temperate regions. 
In tropical climates, the peak incidence is during the rainy 
season. Large outbreaks can be seen after floods. Additional 
risk factors include occupational exposure, recreational 
activities, and residence or travel in countries where the 
organisms are common in the environment. Occupations 
with an increased risk of infection include those that 
involve handling animals or animal products (e.g., farm 
workers, veterinarians, meat handlers), or frequent contact 
with contaminated environments (sewer workers, coal 
miners, plumbers, workers in the fishing industry, members 
of the military). Recreational activities such as gardening 
and water sports also increase the risk of leptospirosis. 
Several outbreaks have occurred in recent years among 
triathletes. In addition, this disease is common in some 
urban areas where sanitation is poor and residents are 
exposed via rat urine. 

Most cases of leptospirosis are asymptomatic or mild. 
The overall case fatality rate is estimated to be 1–5%, but 
varies with the form of the disease, the health and age of the 
study group, the availability of medical care and other 
factors. Children are generally thought to have milder cases 
than adults and perhaps adolescents. The anicteric form is 
rarely fatal, unless serious pulmonary complications 
develop. The icteric form has an overall case fatality rate of 
5–15%, with higher rates reported in some studies. The case 
fatality rate in the severe pulmonary form of leptospirosis 
ranges from 30% to 60%, and the prognosis is grave even 
with intensive treatment. This syndrome was the major 
cause of death in some recent epidemics. 
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Internet Resources 

Centers for Disease Control and Prevention (CDC) 
http://www.cdc.gov/leptospirosis/index.html   

eMedicine.com. Leptospirosis 
http://emedicine.medscape.com/article/788751-overview  

FAO Manual on Meat Inspection for Developing 
Countries 
http://www.fao.org/docrep/003/t0756e/t0756e00.htm   

International Leptospirosis Society 
http://www.med.monash.edu.au/microbiology/staff/adler/ils
.html  

International Veterinary Information Service (IVIS) 
http://www.ivis.org  

Public Health Agency of Canada. Pathogen Safety Data 
Sheets 
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-
eng.php    

The Merck Manual 
http://www.merckmanuals.com/professional/index.html   

The Merck Veterinary Manual 
https://www.merckvetmanual.com/ 

World Health Organization (WHO). Leptospirosis 
http://www.who.int/topics/leptospirosis/en/  

WHO Leptospirosis fact sheet 
http://www.searo.who.int/about/administration_structure/cd
s/CDS_leptospirosis-Fact_Sheet.pdf  

World Organization for Animal Health (OIE) 
http://www.oie.int/ 

OIE Manual of Diagnostic Tests and Vaccines for 
Terrestrial Animals 
http://www.oie.int/en/international-standard-
setting/terrestrial-manual/access-online/  

OIE Terrestrial Animal Health Code 
http://www.oie.int/international-standard-setting/terrestrial-
code/access-online/ 
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