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cause	of	the	lack	of	speci�c	symptoms	associated	with	
this	disease,	it	is	dif�cult	to	make	an	accurate	diagnosis	
in	a	timely	manner.	In	1886,	Adolph	Weil1	was	one	of	
the	 �rst	 to	describe	 the	severe	or	 icteric	 form	of	 lep-
tospirosis	in	Heidelberg,	Germany.	Descriptions	of	the	
disease	among	agricultural	workers	and	miners	 in	Ja-
pan	and	China	were	reported	earlier.2	Occupation	was	
recognized	 as	 an	 important	 risk	 factor	 before	 animal	
host	species	were	identi�ed.	Rodents	were	�rst	identi-
�ed	as	a	potential	source	of	human	infection,	followed	
by	dogs.	The	role	of	livestock	as	reservoirs	was	not	de-
termined	until	several	decades	later.3	Leptospirosis	has	
been	recently	classi�ed	as	an	emerging	disease	because	
of	large	clusters	of	cases	resulting	from	exposure	during	
recreational	activities	and	natural	disasters.

Pathogen Characteristics

Leptospires are gram-negative, highly motile, ob-
ligate-aerobic spirochetes; these organisms are tightly 
coiled with characteristic hooked ends and are 0.2 m 
in diameter and 6 to 20 m in length. Histologically, sil-
ver staining is the method of choice for identification in 
tissue specimens. Unstained organisms can be viewed 
only via darkfield or phase-contrast microscopy.

The taxonomy of leptospires has been continu-
ally evolving. Historically, there were 2 species within 
this genus: Leptospira interrogans, which is generally 
pathogenic to humans and a variety of mammals, and 
Leptospira biflexa, which is saprophytic and nonpatho-
genic. Leptospira interrogans has been subclassified into 
serovars according to stable antigenic differences and 
into serogroups on the basis of common antigens.4 Mo-
lecular techniques have allowed the identification of 17 
genomospecies.5–7 Currently, more than 200 serovars 
and 23 pathogenic serogroups have been identified.8

In human tissues infected with leptospires, the most 
common pathologic changes observed include swelling 
and necrosis of capillary endothelial cells, inflamma-
tion and cellular infiltration of renal tubules, and mild 
degenerative changes of hepatocytes.9 Hemorrhage is a 
result of disruption of endothelial cellular membranes 
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and not attributable to clotting abnormalities.10 Jaun-
dice develops because of hepatic cellular dysfunction; 
however, permanent liver damage rarely occurs. The 
exact mechanism of vascular injury is not well under-
stood. It has been postulated that organ damage may 
be caused by a toxin produced by leptospires, which 
may mediate some pathophysiologic effects.11 Injury to 
tissues may also occur during the development of anti-
bodies and the deposition of immune complexes.

Ecology and Transmission

Leptospirosis has a global distribution, and lep-
tospires have been detected in more than 180 species 
of animals. Mammals are the only class of animals 
capable of transmitting Leptospira organisms, even 
though leptospires have been identified in reptiles and 
birds.12 The pathogenicity of a leptospiral serovar in a 
host animal varies depending on the host species and 
the geographic area in which the host is located. Some 
serovars have adapted to specific mammalian species, 
which are considered maintenance hosts, and cause 
mild to no disease. These maintenance hosts are ca-
pable of shedding large quantities of leptospires into 
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Humans become infected with leptospires when 
the organisms are introduced into the body through 
abraded skin or through the mucosal surfaces of the 
eye, mouth, nasopharynx, or esophagus.16 The most 
common sources of infection for humans are direct 
contact with the infected urine of animals or indirect 
contact with water or moist soil contaminated with 
infected urine. Another route of exposure is direct 
contact with blood or tissues of infected animals. Hu-
man-to-human transmission via ingestion of breast 
milk or via sexual contact has been documented, but 
is reported rarely.17,18 Infection during pregnancy can 
result in infection of the fetus with various outcomes, 
ranging from midgestational fetal deaths to births of 
healthy infants following administration of appropri-
ate antimicrobial agents.19 Laboratory-acquired infec-
tions have also been reported.20

Epidemiology

Geographically, leptospirosis is ubiquitous; endem-
ic foci correspond with areas where domestic and wild 
animals can serve as reservoirs. Seasonality of cases 
may be related to agricultural cycles and increased lev-
els of outdoor recreation in the warmer months. In the 
United States, more than 50% of cases are reported from 
July through October.21 In tropical regions, cases are re-
ported year-round but predominantly during the rainy 
season.22–24 The increased risk during the rainy season 
becomes even greater after flooding that accompanies 
natural disasters, when the human population may be 
exposed to water contaminated with urine from in-
fected animals. Outbreaks associated with flooding and 
natural disasters have occurred in Nicaragua in 1995,22 
in Brazil in 1996,25 and in India in 2002.26

Leptospirosis can be a frequent cause of acute fe-
brile illness among humans in countries where this 
disease is endemic. Confirmed cases are detected spo-
radically or in clusters, giving rise to point-source 
outbreaks. Unrecognized asymptomatic or mild infec-
tions may also develop among humans, resulting in 
underestimation of incidence. The majority of affected 
humans (90%) develop a mild form of the disease; the 
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the first phase include fever, headache, chills, myalgias, 
and, occasionally, a maculopapular skin rash and con-
junctival suffusion (ie, redness of the conjunctiva with-
out inflammatory exudates). This phase is followed by 
a 1- to 3-day period of defervescence and symptomatic 
improvement.

In the second phase, the signs of leptospirosis are 
more organ specific,42 and the disease can be catego-
rized into anicteric and icteric forms. The milder anic-
teric form of the disease is diagnosed in approximately 
90% of patients, whereas the severe, icteric form is 
diagnosed in 5% to 10% of patients. In persons with 
anicteric leptospirosis, aseptic meningitis is the most 
common clinical syndrome and is characterized by se-
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