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Leptospirosis is a zoonosis of global distribution. The U.S. Centers for Disease Control and Prevention has desig-

nated leptospirosis a nationally notifiable disease. There is need to raise awareness of the burden of leptospirosis
among health care givers and policy makers in Africa. The aim of this review was to highlight the current situation

of leptospirosis in Africa and suggest a One Health approach of addressing its status as a leading zoonosis. In tropical
regions, the nonspecific symptoms of fever, myalgia and arthralgia result in misdiagnosis of leptospirosis with malaria,
yellow fever, typhoid fever, dengue fever, brucellosis, rickettsiosis, and babesiosis. Urinalysis presents an inexpen-

sive diagnostic aid for leptospirosis. Humans with leptospirosis exhibit proteinuria, glucosuria, pyuria, haematuria

and granular casts resulting from acute kidney injury. Therapeutic guidelines for empirical treatment of febrile patients
should be considered. Febrile patients who test negative for malaria and yellow fever can benefit from doxycycline,
which also treats brucellosis, rickettsiosis and typhoid fever. Control of leptospirosis should also address Leptospira
infection in domestic animal reservoirs through vaccination of cattle, sheep, goats, pigs and dogs in endemic areas.
Treatment of sick animals with streptomycin eliminates the carrier status, curbing leptospiruria and spread of infec-
tion. Rodents are important in transmission of Leptospira to humans in urban slums and rural settings therefore
rodent control strategies help in reducing transmission of leptospirosis. Indirect transmission of Leptospira occurs
through contact with water, vegetation, or soil contaminated with infected urine. Drinking water should be drawn
from protected sources or chlorinated before household use.
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Africa

Introduction

Leptospirosis is a zoonosis of global distribution. The
syndrome of icteric leptospirosis with renal failure was
first reported in humans by Adolf Weil in 1896 and subse-
quently named Weil’s disease [1]. The aetiology of lepto-
spirosis was first demonstrated by Stimson in 1907, who
named the causative organism Spirochaeta interrogans
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[2], now known as Leptospira interrogans. The role of the
rat as a source of human infection was first established in
1917 by Ido and co-workers [3]. In humans, severe lep-
tospirosis is often, but not always, caused by serovars of
the Icterohaemorrhagiae serogroup [4]. According to the
World Health Organization (WHO) estimates, the global
endemic human leptospirosis rate is 5 cases per 100,000
people per year, whilst the epidemic human leptospirosis
rate stands at 14 cases per 100,000 people per year [5].
The incidence rate in tropical areas is higher, at 10-100
cases per 100,000 people per year [6]. About 30% of acute
leptospirosis cases become chronic, resulting in long-
term health issues [7]. Human leptospirosis is largely
an occupational and environmental hazard. Vulnerable
populations include communities living in habitations
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exposed to rodents, people working or living in close con-
tact with infected farm animals, and communities with
poor sanitation or lack of safe drinking water [7—12]. The
U.S. Centers for Disease Control and Prevention (CDC)
has designated leptospirosis a nationally notifiable condi-
tion [13] and the World Health Organization as a major
direct zoonosis with epidemic potential [14, 15]. In spite
of its significance, leptospirosis remains underreported in
Africa largely because of the high technological require-
ments for its definitive diagnosis. At 3.4 cases per 100
000 people per year, southern Africa has the lowest docu-
mented incidence of leptospirosis worldwide [16]. There
is need to raise awareness of the human health burden
of leptospirosis in Africa among health care givers and
policy makers. The contribution of domestic animals to
transmission of leptospirosis to humans in Africa is now
well- established [17] and ought to be taken into consid-
eration in addressing the human burden. In addition, the
high temperatures and high rainfall associated with the
summer season in tropical regions of Africa favour sur-
vival and transmission of Leptospira pathogens [18], pre-
senting an environmental component to the scourge of
leptospirosis. In this review, we give a synopsis of lepto-
spirosis in Africa and suggest a One Health approach of
bringing the disease under control. This concept encom-
passes interventions at human, animal and environmen-
tal levels. Additional information for safety of travellers
coming to Africa from non-endemic temperate climates
is presented at the end.

Epidemiology
The epidemiology of leptospirosis in Africa is best con-
textualized into national, regional and continental levels.

National level

At the national level, Crump investigated the epidemiol-
ogy of leptospirosis in 7804 patients presenting with fever
in Malawi, Mozambique, Zimbabwe and Laos [19]. A
total of 149 (2.2%) cases of confirmed leptospirosis were
diagnosed by PCR, of which 1.2% were from Malawi, 0.4%
from Mozambique, 1.6% from Zimbabwe and 6.2% from
Laos. The results denote crude prevalence rates encom-
passing multiple variables including age, sex, exposure to
animals, working in rice fields and swimming or bathing
in river water. The higher prevalence in Laos was associ-
ated with rice field workers. Three species of Leptospira
were detected in southern Africa namely L. interrogans,
L kirschneri and L. borgpetersenii, in descending order of
prevalence. Icterohaemorrhagiae and Ballum were the
predominant serogroups in the southern Africa coun-
tries, as opposed to Australis in Laos. The two serogroups
detected in Malawi, Mozambique and Zimbabwe suggest
that rats and mice, respectively, are significant reservoirs
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for human leptospirosis in these countries. In a serologi-
cal survey of bovine leptospirosis in Malawi, 275 serum
samples from cattle were tested for Leptospira antibody
titres [20]. Fifty-nine (21.4%) of the animals were positive
for leptospirosis, titres to serovars hardjo and pomona
being the most prevalent. Cattle thus also contribute to
the pool of reservoirs for human leptospirosis in Malawi.
In Namibia, where a seroprevalence of 2.8% has been
reported in humans in one survey, antibodies to Lepto-
spira organisms have been detected in wildlife species
including impala and rhinoceros [21]. In Kenya, a coun-
try with a diversity of wildlife hosts similar to Namibia
but having much higher annual rainfall, seropositivity
in community populations was between 2.5% and 25.7%
[22]. Statistical tests showed a shared spectrum of Lepto-
spira serogroups among humans, domestic animals and
wildlife. The exact contribution of wildlife to transmis-
sion of leptospirosis to humans is yet to be established,
but direct contact between wild mammals and humans is
minimal.

Regional level

At regional level, Comia et al. [23] conducted a meta-
analysis of the epidemiology of human leptospiro-
sis in Southern African Development Community
(SADC) countries. This region is composed of 16 coun-
tries, namely Angola, Botswana, Democratic Republic
of Congo, Comoros, Eswatini, Lesotho, Madagascar,
Malawi, Mauritius, Mozambique, Namibia, Seychelles,
South Africa, Tanzania, Zambia and Zimbabwe. The
pooled prevalence of leptospirosis in the SADC region,
based on the meta-analysis, was 19%. The three species of
Leptospira detected by Crump in Malawi, Mozambique
and Zimbabwe [19] were also the predominant species
reported for the SADC region as a whole. A total of 23
serogroups were identified in SADC countries, of which
the most prevalent were Icterohaemorrhagiae, Grip-
potyphosa, Australis, Sejroe, Ballum and Hebdomadis.
The Icterohaemorrhagiae serogroup was isolated from
rodents as well as cattle and pigs. This signifies the role
of livestock as reservoirs of this serogroup, previously
believed to be solely rodent-maintained. A relationship
was found between Leptospira genotypes circulating in
livestock and humans, particularly among farm workers.

Continental level

At continental level, the prevalence of acute human lep-
tospirosis ranged from 2.3% to 19.8% in hospital patients
with febrile illness [24]. It was noted that acute Lepto-
spira infection was geographically widespread across the
African continent and should be considered as an impor-
tant differential diagnosis in acute undifferentiated febrile
illness (AUFI). Data from across Africa indicated that
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human disease incidence ranged from 25 to 120 cases
per 100,000 people per year. Most naturally-occurring
leptospiral infections in animal reservoirs were reported
in South Africa, Zimbabwe and Tanzania. Leptospiral
infection was documented in a broad range of animal
hosts including livestock (cattle, pigs, goats), pets (dogs,
cats), rodents (rats, mice) and feral animals (bats, shrew
tenrecs, streaked tenrecs, gerbils, mongooses). Rodents
were the most important reservoirs of human infec-
tion, followed by cattle and pigs. The prevalence rate in
rodents was up to 65.8%, compared to 18.2% for cattle.
Cattle were identified as reservoirs for the largest range
of Leptospira serogroups including Icterohaemorrha-
giae, Grippotyphosa, Pomona, Sejroe, Australis, Hebdo-
madis, Pyrogenes, Tarrasovi and Bataviae. African grass
rats and black rats were also important reservoir hosts
for multiple serogroups. Less frequently isolated sero-
groups included Canicola, Automnalis, Djasiman, Wolfi
and Mini.

Control

Leptospira pathogens are maintained by chronic infec-
tion of the renal tubules of carrier animals, resulting in
intermittent leptospiuria [25-27]. The source of infec-
tion for humans is direct contact with the urine of an
infected animal, or indirect contact with soil or water
contaminated with infected urine. The portals of entry
are through the skin, conjunctiva and respiratory pas-
sages. Control of leptospirosis requires the adoption of
the One Health model, which considers the connection
between Leptospira infection in humans and animal res-
ervoirs together with the role of the environment in the
epidemiology of leptospirosis [24, 28].

Leptospirosis in humans

In tropical regions the non-specific clinical symptoms of
fever, myalgia and arthralgia often results in misdiagnosis
of leptospirosis with other endemic febrile diseases like
malaria, yellow fever, typhoid fever, dengue fever, brucel-
losis, rickettsiosis and babesiosis. Concurrence of fever
with icterus is presumptive of yellow fever, malaria or
icteric leptospirosis. Leptospirosis accounts for up to 40%
of AUFI [29]. The standard method for definitive diag-
nosis of leptospirosis is through detection of antibodies
against the infecting serovar in plasma using the Micro-
scopic Agglutination Test (MAT) [30, 31]. More recently,
molecular methods like Polymerase Chain Reaction
(PCR) on urine or blood samples have become increas-
ingly pertinent in diagnosis of leptospirosis [32, 33]. Both
MAT and PCR are expensive assays that require sophisti-
cated technology in terms of laboratory personnel, equip-
ment and facilities. Acute leptospirosis is therefore easily
misdiagnosed at primary healthcare centres in Africa due
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to limited availability of both tests [34]. Urinalysis pre-
sents a useful and inexpensive diagnostic aid for lepto-
spirosis in Africa. In humans with leptospirosis, urine
analysis demonstrates abnormal results caused by acute
kidney injury, including proteinuria, glucosuria, pyuria,
haematuria, low urine specific gravity and granular casts
[35-37]. In icteric leptospirosis, bilirubinuria will also be
present. Haemoglobinuria may be observed secondary to
haemolysis caused by haemolysins produced by certain
serovars. Abnormal urinalysis findings are not currently
part of the diagnostic criteria for leptospirosis although
they are a common feature in many investigations in both
humans and animals. Urinalysis can only be used as an
ancillary diagnostic test owing to its low specificity and
sensitivity. Of the dipstick parameters mentioned above,
only the leukocyte esterase test for pyuria shows suf-
ficient sensitivity for bacteriuria when compared with a
quantitative urine culture [38]. When it is used alone, the
leukocyte esterase test has a sensitivity of 48—86% and
specificity of 17-93% in detecting urinary tract infec-
tion [39]. Combining the results of leucocyte esterase test
with other dipstick parameters will improve both sensi-
tivity and specificity.

Commercial rapid diagnostic tests (RDTs) for leptospi-
rosis based on the detection of IgG or IgM antibodies to
Leptospira pathogens in blood or plasma are available at
point of care. In one RDT, Leptocheck-WB®, the sensitiv-
ity was found to be 47,7%, and specificity of 80.65% [40].
In the same study another RDT, ImmuneMed Leptospira
IgM Duo®, had a sensitivity of 21.05% and specificity of
90.32%. These results compare well with urinalysis. Rapid
diagnostic tests are user-friendly as well as affordable and
therefore offer a valuable avenue for diagnosis of lepto-
spirosis in low-resource settings. The main limitation
of rapid diagnostic tests is that they can easily miss the
acute septicaemic phase of leptospirosis in the first week
of the disease. During this phase antibody levels are still
low, but the pathogen is multiplying in blood and dissem-
inating to various organs and tissues resulting in severe
clinical symptoms [41, 42]. Anti-leptospira IgM antibod-
ies are only detectable 4—5 days after onset of symptoms
whist IgG and agglutinating antibodies appear even later
[43]. It should also be noted that IgM antibodies can per-
sist in the blood for years following recovery from infec-
tion, a situation which may yield false-positive results in
spot tests [36].

The development of therapeutic guidelines for the
empirical treatment of febrile patients should be a pri-
ority in resource-limited primary health care centres.
Leptospira is susceptible to several classes of antimicro-
bial agents including tetracyclines, penicillins, third gen-
eration cephalosporins, macrolides, fluoroquinolones
and aminoglycosides [44—47]. Febrile patients who test
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negative for malaria and yellow fever can immediately
be placed on a course of broad-spectrum antimicrobial
agents like doxycycline. Besides treating leptospirosis,
doxycycline is also effective against other febrile illnesses
including brucellosis [37], rickettsiosis [48] and typhoid
fever [49]. When used in combination with a fast act-
ing schizontocidal agent like quinine, doxycycline is also
highly effective for treatment of malaria [50]. Ceftriaxone
is recommended for treatment of leptospirosis in cases
that are refractory to doxycycline [51].

Although vaccines against Leptospira spp. are avail-
able, human immunization is not widely practised in
many countries including developing nations in Africa.
Contemporary anti-leptospirosis vaccines are bacte-
rins composed of whole inactivated Leptospira [52—-54].
Typically, they induce only a short-term serovar-specific
immunity, therefore necessitating annual immunization
[55]. The use of specific vaccines against targeted sero-
vars would undoubtably reduce the incidence of infection
in endemic regions. However, given the prevailing broad
range of pathogenic serovars in Africa, it is unlikely that
any single vaccine will be able to fully protect against
human leptospirosis on the continent. In addition, the
requirement for annual revaccination makes vaccination
programs less appealing and more expensive compared
to treatment. Other reasons for vaccine apathy include
low effectiveness and adverse side effects [56]. These
drawbacks have resulted in the current scenario where no
single anti-leptospirosis vaccine is licenced for use in the
whole of Africa. Nonetheless, outbreak response immu-
nization with polyvalent vaccines should be considered a
viable control strategy in the face of epidemics.

Leptospirosis in animals

With respect to infection in animals, knowledge of reser-
voir animal hosts is essential for understanding the epi-
demiology, transmission and control of leptospirosis. The
most significant maintenance hosts for human leptospi-
rosis are rodents, dogs and farm animals. Rats and mice
are maintenance hosts for serovars of the serogroups
Icterohaemorrhagiae and Ballum respectively [6]. Dogs
harbour serovar canicola; cattle harbour harjo, pomona,
and grippotyphosa; pigs harbour pomona, tarassovi and
bratislava; and sheep harbour harjo and pomona [57].
Emerging evidence indicates that control measures to
prevent human leptospirosis should focus not only on
the traditional rodent reservoirs, but also on domestic
animals. Farm animals are important reservoirs of Lepto-
spira infection in Africa and play a bigger role in trans-
mission of the disease to humans than was previously
recognised. Control of Leptospira infection in livestock
species would therefore considerably reduce animal-
to- human transmission of leptospirosis by reducing
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the prevalence of leptospiruria [58, 59]. This requires
regular surveillance and monitoring of Leptospira infec-
tions in livestock and at slaughterhouses. Vaccination of
animal hosts is recommended in endemic areas. Com-
mercial vaccines against leptospirosis are available for
cattle, sheep and goats (hardjo, pomona), pigs (tarass-
ovi, pomona) and dogs (icterohaemorrhagiae, canicola).
Treatment of sick animals with streptomycin eliminates
the carrier status in animals thus curbing leptospiruria
and the risk of animal-to-human infection [60]. Although
rodents have been implicated as important in transmis-
sion of Leptospira pathogens to humans mainly in high
density urban slums, they are domiciliated species in
rural settings of Africa as well, particularly in grana-
ries and traditional thatched houses. Implementation of
rodent control strategies therefore helps to reduce trans-
mission of leptospirosis in both rural and urban areas.
Recent reports on isolation of Leptospira pathogens from
a variety of both small and large mammals in wildlife may
pose yet another challenge to control of leptospirosis
on the African continent. However, direct and indirect
contact between these feral reservoirs and humans is
minimal.

Leptospira spp. in the environment

The environment plays an important role in the trans-
mission cycle of Leptospira pathogens in both humans
and animals. Indirect transmission of Leptospira occurs
through contact with water, vegetation, or soil contami-
nated with infected urine. The transmission of patho-
genic Leptospira is thus exacerbated by high rainfall as
well as contact with soil during farming activities [61].)
In a case study on pathogenic Leptospira spp. in open
water sources conducted in Cotonou, Benin, contami-
nation was reported in 5.5% of samples collected from
temporary water bodies, permanent ponds and under-
ground water during the wet season [62]. Waterborne
leptospirosis thus poses a potential public health haz-
ard during the rainy season due to overflow of contami-
nated surface water. High sanitary standards should be
observed, especially when it comes to drinking water.
Where the necessary infrastructure is present, drink-
ing water should only be drawn from protected wells or
boreholes. Water drawn from open sources, for exam-
ple dams and rivers, needs to be chlorinated before
household use. Water purification tablets containing
chlorine are widely available and affordable in most
parts of Africa. In areas where chlorination is not pos-
sible for economic or other reasons, water should be
boiled to make it potable. The public should be edu-
cated on the risk of living close to stagnant pools of
water which, besides presenting breeding grounds for
mosquitoes, are prone to contamination with urine
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from livestock, dogs and feral reservoirs. Accordingly,
adequate drainage should be maintained during the
rainy season.

Soil is an important natural habitat for Leptospira
spp. The pathogens can survive for more than a year
and then multiply and disseminate following waterlog-
ging [63]. This gives rise to the concept of soilborne
leptospirosis. Whilst it is not possible to avoid hand
contact with soil during agricultural activities, protec-
tive footwear reduces transmission of Leptospira organ-
isms from contaminated soil via the feet. Leptospira
pathogens are highly susceptible to desiccation [64]. In
this respect, low precipitation during the dry season in
southern Africa provides a natural respite to transmis-
sion of leptospirosis.

Leptospirosis and travellers

Tourists travelling to tropical African countries dur-
ing the rainy season should be aware of the potential
risk of exposure to leptospirosis, particularly if they will
be engaging in activities like water sports and ecotour-
ism [65]. There is currently no drug that is effective for
prophylaxis of leptospirosis. Travellers from countries
like Japan, China, France and Cuba where anti-leptospi-
rosis vaccines are licenced [55] may consider vaccination
as a prophylactic measure prior to travel. Knowledge of
the clinical symptoms of leptospirosis among travel-
lers is also invaluable for early recognition of the disease
and prompt treatment. Two clinical forms of Leptospira
infections are recognised in humans; icteric and non-
icteric [66—68]. Icteric leptospirosis is characterised by
haemolysis, haemoglobinuria, jaundice or icterus, bili-
rubinuria, and a fever of up to 39°C. The main serovars
associated with haemolysis and jaundice are icterohaem-
orrhagiae, ballum, pomona, hardjo, tarassovi and cani-
cola [66]. Anicteric leptospirosis, on the other hand, is
typified by myalgia, abdominal pain and vomiting, con-
junctivitis with or without conjunctival suffusion, renal
dysfunction (oliguria), leptospirosis pulmonary haemor-
rhagic syndrome (dyspnoea, coughing and haemoptysis),
aseptic meningitis (convulsions, neurological impair-
ment) and a low-grade biphasic fever in the absence of
icterus. A presumptive diagnosis of leptospirosis should
still be considered even in the absence of icterus as both
icteric and non-icteric forms warrant prompt treatment
to prevent deterioration [6]. Since the incubation period
of pathogenic Leptospira spp. is between 2 and 20 days
[41], it is still possible for travellers to develop clinical
symptoms for up to three weeks after visiting an endemic
area. On a conciliatory note, direct transmission of lep-
tospirosis between humans is rare [69] therefore public
amenities are safe to use.
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Conclusion

At continental level, the prevalence of acute human
leptospirosis ranged from 2.3% to 19.8% in hospital
patients with febrile illness. In tropical Africa, there
are many serovars infecting humans and animals due
to a large number of reservoir species which include
domestic animals and small mammals such as rats,
mice, mongooses, tenrecs, gerbils and bats. Leptospira
serogroups that have been isolated from cases of acute
human leptospirosis and animal reservoirs include Aus-
tralis, Automnalis, Ballum, Canicola, Djasiman, Grip-
potyphosa, Hebdomadis, Icterohaemorrhagiae, Mini,
Pomona, Pyrogenes, Sejroe, Tarassovi and Wolfii. The
standard MAT method for diagnosis of leptospirosis is
only available in reference laboratories therefore lep-
tospirosis is easily misdiagnosed at primary healthcare
centres. In addition, the nonspecific symptoms of lep-
tospirosis overlap with other endemic febrile diseases
like malaria, yellow fever, typhoid fever, dengue fever,
brucellosis, rickettsiosis, and babesiosis, confound-
ing definitive diagnosis of leptospirosis. Urinalysis and
RDTs present affordable differential diagnostic tools for
leptospirosis at primary healthcare level. Doxycycline
reduces the duration and severity of illness in human
leptospirosis, and is also effective against brucellosis,
typhoid fever and rickettsiosis. For treatment of animal
leptospirosis, streptomycin or dihydrostreptomycin are
recommended because they eliminate the carrier sta-
tus. Vaccination, however, is the most effective means
for control of leptospirosis in domestic animals. Ade-
quate rodent control strategies should be implemented
in both urban slums and rural areas to interrupt trans-
mission from rats and mice. The environment plays an
important role in the transmission cycle of Leptospira
pathogens in both humans and animals exposed to
water, vegetation, or soil contaminated with infected
urine. Transmission of pathogenic Leptospira is thus
enhanced by high rainfall, flooding and contact with
soil during farming activities. High sanitary standards
should be observed when it comes to potable water, and
appropriate personal protective equipment worn dur-
ing agricultural activities.
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