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Leptospirosis has probably been in 
existence for millennia, since man 

came into contact with wild animals, 
in particular rodents. The disease is 
thought to have originated in Asia. 
Since leptospirosis does not produce 
changes in bone, it is not possible to 
look for evidence of this disease in 
skeletal remains. However, it is possible 
that advances in molecular technology 
may enable the genetic material from 
leptospires to be found in the soft tissues 
of mummies.

The black rat, Rattus rattus, reached 
Britain and Europe by, at the latest, 
the 12th century AD, and probably 
brought leptospirosis with it. It was later 
supplanted in temperate climates by the 
brown rat, Rattus norvegicus, which is 
also a carrier of leptospirosis.

It is difficult to know when leptospirosis 
was first recognised as a distinct clinical 
entity, since many conditions such as the 
viral hepatitides, for example, produce 
similar symptoms. It is possibly mentioned 

by Dr Wittman of the British Medical 
Mission to Syria, in a book published  
in 1803. 

The written history of leptospirosis 
began with Adolf Weil, Professor of 
Medicine at Heidelberg University. In 
1886, he described four cases of an acute 
febrile illness characterised by jaundice, 
abnormal signs in the central nervous 
system, hepatosplenomegaly and renal 
malfunction. The patients recovered. The 
term ‘Weil’s disease’ was coined in 1887.

The causative organism was discovered by 
Japanese workers who saw spirochaetes 
in the liver of a guinea pig that had been 
inoculated with blood from a patient with 
Weil’s disease. They called the organism 
Spirochaeta icterohaemorrhagiae. 
Conditions in the trenches during the First 
World War were ideal for the spread of 
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Figure 1. A colour enhanced scanning electron micrograph of Leptospira bacteria (© Science 
Source/Science Photo Library) 
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leptospirosis. Cases were reported among 
soldiers on both sides. The mortality 
among British troops was relatively low.

In 1917, Hidego Noguchi, a Japanese 
bacteriologist working in America, 
created the genus Leptospira (from the 
Greek: leptos = small, spira = a coil). 
Media for the cultivation of leptospires 
had been developed by the end of 1918. 
Subsequently, knowledge of the clinical, 
pathological and epidemiological aspects 
of the disease began to develop quickly. In 
the 1920s, work was done on an organism 
subsequently known as Leptospira biflexa, 
which was shown to be ubiquitous in the 
environment and non-pathogenic for man.

In spite of the work that was in progress at 
that time, there was a tendency to confuse 
leptospirosis with yellow fever, as the viral 
aetiology of that disease was unknown. 
Captain Adrian Stokes, who had studied 
leptospirosis among Allied troops on the 
Western Front during the First World War, 
showed that leptospirosis and yellow fever 
were distinct diseases. Unfortunately, he 
paid for this discovery with his life, dying 
of yellow fever in 1927.

BACTERIOLOGY
Leptospires are slender, motile organisms 
about five to seven microns long.  
Their body is in the form of a tightly 
wound spiral, with a ‘hook’ at either end 
(Figure 1). They cannot be stained by 
Gram’s method. A silver impregnation 
technique, such as that of Levaditi, has 
to be used to demonstrate them in tissue 
sections. They can be seen under the 
microscope using dark ground illumination.

Leptospires can survive in moist 
environmental conditions provided 
that the pH is almost neutral. They are 
rapidly killed by salt water and an acid 
pH. Leptospires are ubiquitous in the 
environment and in the urine of most 
rodents, cattle and domestic dogs. 
Certain serotypes are associated with a 
particular group of animals, thus hardjo 

is found in cattle, canicola in dogs and 
icterohaemorrhagiae in rats.

In the traditional classification, leptospires 
are divided into two species: L. biflexa, the 
members of which are saprophytes, and 
L. interrogans, the members of which are 
pathogens. Pathogenic species are further 
divided into serovars, of which there are 
over 250, and serotypes. The distinction 
between serovars and serotypes is based 
on serological and not biochemical tests. 
This classification is likely to change  
as a result of work using molecular  
biological methods.

L. biflexa species can be distinguished 
from L. interrogans species by the fact 
that they will grow at temperatures as 
low as 13 degrees Celsius on simple 
media, and by their resistance to 
8-azaguanine. Leptospires take any time 
from three days to three weeks to grow 
on solid media, and from 3 to 10 days to 
grow in liquid media.

Leptospires can survive for years in 
unpolluted water provided that the pH 
remains neutral and it is not saline

EPIDEMIOLOGY
About 50 to 100 cases of leptospirosis are 
reported in England and Wales each year, 
about two to three of which will be fatal. 
This figure is probably an underestimate 
of the true number of cases, since many 
mild cases will not be diagnosed and 
labelled an ‘influenza-like’ illness. Many 
of these cases will have been acquired 
abroad; the most common serotypes seen 
in the UK are icterohaemorrhagiae, hardjo 
and bratislava. Leptospires are ubiquitous 
organisms. They are endemic in tropical 
environments, and also in temperate areas 
in which rainfall is high and there is a 
high level of sub-surface water.

Leptospires multiply in the kidneys of 
many animal species, in particular rodents 
and cattle. Usually they do not harm their 
hosts. They enter the surface water in the 

host’s urine. Humans become infected 
when leptospires come into contact with 
the conjunctiva, a mucous membrane or 
an abrasion in the skin.

Leptospirosis used to be common 
among people in trades and professions 
that brought them into contact with 
contaminated water or animal urine, such 
as sewage workers, builders, agricultural 
workers, demolition workers and vets. The 
incidence of leptospirosis has declined 
among such groups due to awareness 
of the problem and the wearing of 
protective clothing. Today, the majority 
of cases occur among people engaged in 
water sports like canoeing or open-water 
swimming, and those returning from a 
‘back-pack’ holiday in the tropics.

PATHOLOGY
The pathognomic lesion of leptospirosis 
is a systemic vasculitis with damage to 
the vascular endothelium. Lesions are 
most common in the liver, kidneys, heart 
and lungs. It is thought that endothelial 
damage is caused by fatty acids released 
by leptospires competitively inhibiting the 
incorporation of ‘normal’ fatty acids into 
the plasma cell membrane.

Certain serotypes tend to produce a more 
severe illness than others. For example, 
illness due to serotype canicola is usually 

Box 1. Symptoms of leptospirosis 
infection

●  Sudden onset fever
●  Generalised myalgia (particularly 

calf muscles)
●  Rigors
●  Conjunctival injection
●  Cough (with or without blood-

stained sputum)
●  Respiratory symptoms
●  Abdominal pain
●  Vomiting
●  Petechial haemorrhages into 

the skin and jaundice (severe 
infections)
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milder than that caused by serotype 
icterohaemorrhagiae. However, like all 
generalisations, this is not always true.

CLINICAL FEATURES
Serological surveys have shown that 
subclinical infection is common. In 
1939, a survey carried out among 406 
fishworkers in Aberdeen found that 13% 
had serological evidence of leptospirosis, 
though none had had clinical disease. The 
incubation period is usually 7 to 12 days, 
but can be as little as two days or as long 
as 26 days. The clinical illness can take one 
of three forms:
•  A relatively mild febrile illness with or 

without distinctive features
•  A severe illness in which jaundice and 

renal failure are prominent features: the 
classic Weil’s disease

• A meningitic illness.

The febrile illness usually has a sudden 
onset, with the patient developing a 
temperature of 38 degrees Celsius (100–
101 degrees Fahrenheit). There is usually 
generalised myalgia, particularly of the 
calf muscles. In a severe illness the patient 
presents with rigors and the temperature 
rises to up to 40 degrees Celsius (103–104 
degrees Fahrenheit), and may remain at 
this level for at least a week. The patient 
complains of severe myalgia. Injection of 
the conjunctiva is common. A cough with 
blood-stained sputum may develop. The 
patient can develop severe respiratory 
symptoms. Abdominal pain and vomiting 
are also common (Box 1).

Though there may be a remission of 
symptoms by the end of the first week, 
petechial haemorrhages into the skin and 
jaundice may develop in the severely ill 
patient. Such patients enter the stage 
of hepatorenal failure. The prognosis at 
this stage depends on the concentration 
of urea in the blood and the duration of 
anuria: the higher the former, and the 
longer the duration of the latter, the worse 
the prognosis. Death, when it occurs, is 
usually due to renal failure. 

The meningitic form is usually caused 
by the canicola serovar. The patient 
has the symptoms of acute meningitis. 
Examination of the cerebrospinal fluid shows 
lymphocytosis. The prognosis is good.

DIAGNOSIS
Clinicians, especially those with an interest 
in infectious diseases, are unlikely to miss 
a diagnosis of leptospirosis in a severely ill 
patient who presents with jaundice and renal 
failure. However, viral hepatitis and malaria 
must always be excluded, particularly if the 
patient has returned from a tropical area. 
A mild illness is more likely to be missed, in 
particular in those patients who do not have 
jaundice or any other clinical signs apart 
from fever. Leptospirosis should always be 
excluded in patients with fever of uncertain 
origin. It is essential to take an occupational, 
sporting and travel history from any patient 
presenting with a febrile illness.

Though leptospires can be isolated from 
blood cultures during the first week of 
the illness, and from the urine during the 
second week, few, if any hospitals will have 
the facilities to grow the organism. Blood 
cultures have to be kept for six weeks before 
they can be discarded as ‘negative’, by which 
time the patient will either have recovered 
or died. 

Serology is the method of choice for 
diagnosing leptospirosis, although 
serological tests may be negative during the 
first week of the illness. There are leptospiral 
reference laboratories at the Centre for 
Microbiological Research, Porton Down in 
Wiltshire, and at the Central Public Health 
Laboratory in Colindale, North London. 
Serum samples should be sent to one of 
these laboratories, and it is advisable to 
speak to a microbiologist at one of these 
laboratories before doing so. The full 
blood count is often within normal limits. 
Leptospirosis is a notifiable disease.

MANAGEMENT OF LEPTOSPIROSIS
Most patients with leptospirosis will be 
admitted to hospital, unless their illness is 

so mild that it is treated as an ‘influenza 
like’ illness by their GP. Such patients will 
recover without specific treatment. The 
hospital doctor looking after a patient with 
leptospirosis should seek guidance from an 
infectious diseases specialist.

There is still debate about the value of 
antibiotics in the treatment of leptospirosis. 
Benzylpenicillin is the treatment of choice. 
Doxycycline, ceftriaxone and cefotaxime can 
also be used. A Jarisch-Herxheimer reaction 
may follow the administration of antibiotics.

PREVENTION
The most important preventive measure 
is to ensure that people are aware of the 
disease and do not come into contact 
with water or soil containing pathogenic 
leptospires. People who work with sewage 
should wear protective clothing. The 
wearing of gloves and facial protection 
will significantly reduce the incidence of 
leptospirosis among veterinary surgeons, 
abattoir workers and others working in an 
environment in which leptospirosis could 
be contracted. There is little that can be 
done to protect people engaged in water 
sports, other than warning them of the risks 
involved; however, cuts should be covered 
with waterproof plasters, goggles should 
be worn. and showering after the activity 
should help (Box 2).
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Box 2. Measures to reduce the risk of 
infection with leptospirosis

●  Wash hands with soap and water after 
handling animals or animal products

●  Cover any cuts and grazes with waterproof 
plasters before swimming outdoors

●  Wear goggles if swimming in potentially 
infected water

●  Shower as soon as possible after being in 
contact with potentially infected water

●  Vaccinate pet dogs against leptospirosis
●  Do not touch dead animals with bare hands
●  Do not drink or swallow water from rivers, 

canals or lakes


