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ABSTRACT

Introduction: Leptospirosis is a neglected tropical zoonoses that presents with fever
and can be misdiagnosed, with fatal outcomes. Its incidence has been on the increase
in recent times with 1 million cases and over 60,000 deaths reported annually
worldwide. We determined the seroprevalence of leptospirosis and associated risk
factors among presumptive malaria patients in a secondary health facility in Ibadan.
Methods: We wused Leptospira Rapid Diagnostic Test kit to estimate the
seroprevalence of leptospirosis among 143 patients who presented at the study center
between 27th April and 15th May 2019 whom a physician had seen and presumed they
had malaria. We used one drop of blood for the test from blood collected by trained
laboratory technicians for malaria diagnosis. Data on patients' demographics and risk
factors were collected using an interviewer-administered questionnaire. We calculated
frequencies, means and proportion and also calculated odds ratios at 95% confidence
interval (a=0.05). Results: The median age of the participants was 34 years (range: 6
months-80 years). Eighty-nine (62.2%) of them were females. Of the 143 tested, 12
(8.4%) were positive for Leptospira IgM/IgG antibodies. Eleven (7.7%) patients were
positive for malaria. One (0.7%) was positive for both malaria and leptospirosis.
Owning a backyard garden was significantly associated with leptospirosis (OR: 3.7,
CI: 1.01-12.92). Conclusion: We confirmed Leptospirosis among febrile patients at
the study center We found that the seroprevalence of leptospirosis is same as that of
malaria among the sampled population. However, leptospirosis/malaria co-infection
was low. We recommend a review of the diagnostic protocol to include leptospirosis
as a differential.
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Introduction

Leptospirosis is one of the most important and
most widespread emerging or re-emerging
zoonotic diseases that has a considerable impact
on human health with multiple outbreaks
reported in all continents [1, 2]. About 1 million
cases of the diseases are reported annually with
over 60,000 deaths, most of which occur in
tropical and sub-tropical climates [1]. However,
the number of reported cases have been shown
to be increasing globally. In Malaysia, for
example, in 2004 they reported only 248 cases of
leptospirosis compared to over 3,600 in 2012.
This increase was because of changes in
surveillance and diagnostic practices after
introducing leptospirosis as a notifiable disease
in 2010 [3]. Thus supporting the fact that there
1s a possibility of gross under reporting of the
disease, especially in resource-limited settings
where there is usually poor awareness of the
disease, and lack of adequate diagnostic
facilities [4, 5].

Spread of Leptospira organism to humans occur
mainly by direct contact with an infected animal
or indirectly through contact with contaminated
soil or water through mucous membranes or
broken skin [6, 7]. Researchers relate spread of
the disease to increased rainfall, livestock
holding, increase rodent activities, poor hygiene
practices, inadequate refuse disposal practices
and overcrowding, conditions characteristic of
urban slums in the developing world [8, 9].

Leptospirosis is endemic in both wild and
domestic animals in Africa. It is a major cause
of febrile illness with about 750,000 new cases
reported annually from various parts of the
continent. However, most of them directly result
from high urban growth rates and indiscriminate
spread of shantytowns, especially around the
flood-prone areas along the Atlantic coast [9]. In
sub-Saharan Africa, the increasing prevalence is
because of a combination of climate change,
increasing risk of flooding, population growth,

and urbanization5. The prevalence of
leptospirosis among febrile patients in Nigeria is
poorly documented [9]. However, previous
studies in “healthy” humans in some parts of the
country puts it at between 13.5 and 20.4%
[10,11].

The common clinical signs/symptoms of the
disease are fever, headache, myalgia,
conjunctivitis, nausea, vomiting, diarrhea,
abdominal pain, cough and sometimes skin
rashes [12, 1]. The disease even in mild forms
can cause foetal complications, including foetal
deaths or abortion [13, 14]. The above signs and
symptoms mimic many common diseases
(malaria, typhoid fever, hepatitis B, cholera) but
malaria is the usual presumptive diagnosis
among febrile patients in many African settings
[15]. There is therefore, a high probability of
misdiagnosis and  under-diagnosis of
leptospirosis, sometimes with fatal outcomes.
The aim of this study was, therefore, to
determine the seroprevalence of leptospirosis
among presumed malaria patients at a
secondary health facility in Ibadan, Oyo State,
Southwest, Nigeria

Methods

Study area

We conducted the study among febrile patients
seeking medical care at the Out-Patients
Department (OPD) of Adeoyo Maternity
Teaching Hospital (AMTH), Yemetu, Oyo
State between 27th April and 15th May 2019,
whom a physician had seen and had made a
presumptive diagnosis of malaria. AMTH 1is
located in Ibadan North Local Government
Area (LGA). The health facility is surrounded
by classical urban slums, characterized by high
rodent activities, poor hygiene practices,
inadequate refuse disposal practices and
overcrowding. The surrounding areas are also
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prone to flooding from blockage of drainages
and the activities of the great Ogunpa river. The
hospital receives patients from all social classes
but mainly people of lower income level because
of the highly subsidized treatment fees from the
state government.

Study design

The study is a cross-sectional study with patients
recruited consecutively. We included all
patients with history of fever that has lasted at
least 24-48 hours with or without headache,
malaise, abdominal pain, vomiting, jaundice,
whom a clinician has examined and referred to
the laboratory for malaria test but had taken no
prior medication for the current illness. We
excluded those without fever and those with
fever but were either on conventional treatment
or were not referred to the laboratory for malaria
test by any of the consulting physicians on duty.

Sample size calculation

We recruited 143 participants for this study.
This was based on the fact that we calculated a
minimum sample size of 139 using the formula
for estimation of proportions at a prevalence of
10% [9, 16].
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Where;

P = Prevalence of leptospirosis among febrile
patients

Zx = Standard normal value corresponding to
95% confidence level (set at 1.96).

d = Sampling error (set at 5%)
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Sample collection

Using a transparent rubber dropper, one drop of
blood was collected from the blood already
collected by trained a laboratory technician and
stored in a properly labelled EDTA bottle. The
blood was dropped into the designated portion
of leptospirosis RDT kits placed parallel on the
laboratory bench. The Leptospira IgM/IgG
used was manufactured by AllTest Co®. China
with a relative sensitivity of 93.8% (95% CI*:
69.8% - 99.8%) and relative specificity of 98.7%
(95% CI*: 96.1% - 99.7%). Accuracy: 98.3%
(95% CI*:95.8% - 99.5%). Results for
leptospirosis was recorded as positive IgG,
positive IgM, positive IgG/IgM and negative.
With a separate rubber dropper, another drop of
blood from the same sample bottle was applied
on the Malaria RDT kit (SD BIOLINE) also
placed parallel on the bench. This was done
concurrently by another trained laboratory
scientist. The result for malaria RTD were
recorded as positive or negative.

Data collection

We collected patient’s demographic
information and information on associated
factors such as occupation, level of education,
presence of rats in the household, having a
garden, and living in a flood prone area and the
outcome variable using a pretested interviewer-
administered structured questionnaire. The data
was entered and coded in Microsoft Excel 2016.
Data analysis was done using Epilnfo Software
version 7.2.2%. The main outcome variable was
the presence or absence of Leptospira antibodies
(either IgG or IgM or both). We coded
questionnaire data and results got from the RDT
as dichotomous variables for bivariate analysis.
We summarized data using frequencies,
proportions and median. Bivariate analysis was
used to explore the association between each of
the potential risk factors and the outcome
variable. Level of significance was set at a0.05.
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Odds ratio (OR) with 95% confidence interval
(CI) were used to quantify the associations.

Availability of data and materials

The data analyzed for this study is available
upon proper demand from the corresponding
author.

Ethical considerations

Ethical approval was obtained from the
UI/UCH ethics committee (UI/EC/19/0207).
Approval to work at the hospital was gotten
from Oyo State Hospital Management board
(OYSHMB/185 VOL 1V/159). We also got
verbal consent directly from participants older
than and from caregivers/parents of participants
below 18 years. All (malaria and leptospirosis)
results obtained were documented and
submitted to the physician who requested for the
laboratory test. Final copy of the findings was
also shared with the hospital management.

Results

while 1 (0.7%) was positive for both Leptospira
and Malaria Table 3.

None of the factors assessed was significantly
associated with having leptospirosis Table 4.

Discussion

The median age of the respondents was 34 years
(range: 6 months to 80 years). Eighty-nine
(62.2%) of the participants were females, while
91(63.6%) were unemployed. Most of the
participants (62.2%) had at least a secondary
education or higher, with a similar proportion
(63.3%) being married Table 1.

Among the febrile patients, 60 (42%) reported
having headache,38 (26.6%) had body pain,
35(24.5%) complain of stomach aches, 11(7.7%)
had vomited during illness and none had
jaundice Table 2.

Of the 143 samples tested, 12 (8.4%) were
positive for leptospiral IgG/ IgM. Eleven of
these 12 samples were IgM positive. Eleven
(7.7%) of the samples tested positive for malaria
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The results showed that the prevalence of
leptospirosis among febrile patients presenting
at the study center is 8.4%. This is the same as
the prevalence found among febrile patients in
Tanzania [17] and falls within the range of the
prevalence of other studies conducted on febrile
patients in other parts of Africa: Egypt (4.0-
19.8%) [18,19], Kenya (3.2-17.9%) [20], and
Ghana (4.5 -7.8%) [21]. It 1s however much
lower than the prevalence reported from the
Terai region of Nepal [22]. The lower
prevalence in our study could be as a result of
the fact that we conducted our study between
April and May when the rains were just starting
as compared to the Nepal study, conducted
during heavy rains and flooding [22].

Majority of the Leptospira-positive patients in
this study were 25-40 years old. This is in
harmony with findings from the Nepal study
which also showed that persons in this age group
are the active work force in the population,
hence are more likely to get exposed during their
various day-day jobs compared to others
[22,23]. Sixty-six percent of those that tested
positive for the disease were female. This is the
same as in the Nepal study, but very different
from other studies which reported higher
prevalence among males [24,23]. This high
prevalence in females may be because females
are more likely to get exposed while doing
household jobs like cooking and waste disposal
and other household activities that may expose
them to contaminated water and food material.
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Also, in Ibadan, the practice of raising animals
like sheep and goat is more common among
women than men. The presence of Leptospira
organism in farm animals in Nigeria is a well-
documented fact, including in Ibadan [1,25].
Many studies have shown leptospirosis to be a
disease of the poor and less educated in society
[22,9]. However, this study reported a different
finding in which two third of patients that tested
positive for leptospirosis had a minimum of
tertiary education, with an average monthly
salary of approximately 28,000 naira (USD 80
at USD 1 = 350 naira), an amount above the
national minimum wage of 17,000 naira (USD
49). The combination of good education and
high incomes means these groups of people are
more likely to have better health-seeking
behaviour than the poor and less educated [26].
This observation is, however, not statistically
significant. One patient, a 3-year-old male,
tested positive for both malaria and
leptospirosis. That he got infected at such a
young age is not abnormal because studies have
reported leptospirosis in younger children in
rural areas in Vietnam, where the disease is
endemic [27].

Study limitation

This 1s a pilot study with a relatively small
sample size. We conducted the study in one
facility and therefore we cannot generalize the
result to the entire population of Ibadan
extrapolat the results to the general population.
The study was also conducted between April
and May 2019 when the rainfall in Ibadan was
not yet at its peak. Studies have shown that the
prevalence of leptospirosis increases with
increase in rainfall and subsequent flooding
[22,28,1,29]. However, we have shown from
this study that leptospirosis is a possible cause of
acute febrile illnesses in Ibadan. Hence, there is
a need for further laboratory investigations to be
conducted on malaria negative samples.

5 | Page number not for citation purposes

Conclusion

Leptospirosis was found among febrile patients
seeking medical care at the study center. We
also found that the seroprevalence of
leptospirosis is same as that of malaria among
the sampled population. However, the
frequency of leptospirosis/malaria co-infection
was low. Testing for leptospirosis is therefore
recommended as a differential for acute febrile
illnesses.

‘What is known about this topic

o Leptospirosis is a highly contagious
bacteria disease that can affect both
humans and animals.

e The disease has a worldwide distribution
but most deaths as a result of the disease
occur in developing countries

e Transmission is by direct contact with
infected animals or indirectly through
contact with contaminated soil or water
through mucous membranes or broken
skin.

‘What this study adds

o Leptospirosis is a cause of acute fever
and other malaria-like symptoms in our
environment

e The prevalence of leptospirosis was
shown to be the same as that of malaria
among those tested

e Screening for leptospirosis can be done
with RDT.
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Table 1: Sociodemographic characteristics of febrile patients
(n=143) presenting at Adeoyo Maternity Teaching Hospital,
Ibadan May, 2019

Variable Frequency (%)

Age Group (years)

<10 22 (15.4)
10-20 25 (17.5)
21-30 17 (11.9)
31-40 32 (22.4)
41-50 15 (10.5)
51-60 15 (10.5)
>60 17 (11.9)
Sex

Male 54 (37.8)
Female 89 (62.2
Marital Status

Single 52 (36.4)
Married 91 (63.6)
Employment status

Employed 52 (36.4)
Unemployed 91 (63.6)
Education level

Secondary and above 89 (62.2)
Primary and below 54 (37.8)
Occupation

Student 47 (32.9)
Civil servant 5(3.5)
Teacher 7(4.9)
Trader 61 (42.7)
Others 23 (16.1)
Income

0-29,999 105(73.4)
30,000-59,9999 27(18.9)
60,000-89,999 6(4.2)
90,000-119,999 3(2.1)
>120,000 2(1.4)




Table 2: Distribution of signs/symptoms among febrile patients (n= 143) and proportion
positive for Leptospira RDT (n=12), and Malaria RTD (n=11), AMTH Ibadan May, 2019

Clinical features Frequency (%) Proportion of Leptospira | Proportion of Malaria
Among respondents | RDT-positive cases (%) RDT-positive cases
(%)

Fever 143 (100) 12 (100.0) 11(100.0)
Headache 60 (42) 9 (75.0) 7(63.6)
Myalgia 38 (26.6) 4 (33.3) 2(18.2)
Vomiting 11(7.7) 0(0.0) 2(18.2)
Abdominal Pain 35(24.5) 4 (33.3) 5(45.5)
Jaundice 0(0.0) 0(0.0) 0(0.0)

Table 3: Seroprevalence of Leptospirosis among febrile
patients (n= 143) presenting at Adeoyo Maternity
Teaching Hospital, Ibadan May, 2019

Test Result Frequency Percentage
Leptospirosis

IgM Positive 11 7.7
IgG Positive 1 0.7
Co-infection with Malaria 1 0.7
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Table 4: Bivariate analysis of factors associated with Leptospirosis among febrile
patients presenting at Adeoyo Maternity Teaching Hospital, Ibadan May

2019 (n = 143)

Variable Disease Disease Odds Ratio 95% CI

Present absent

n=12 n=131

Sex
Male 5 49 1.2 0.36-3.97
Female 7 82
Age
>25 9 81 1.85 0.48-7.17
<25 3 50
Marital Status
Single 3 49 0.6 0.14-2.16
Married 9 82
Educational Level
Secondary/Post-Secondary 8 81 1.2 0.35-4.31
Primary and below 4 50
Employment Status
Employed 6 85 1.8 0.56-1.6.01
Unemployed 6 46
Keeping animals/Pets
Yes 4 36 1.3 0.37-4.65
No 8 95
Own a backyard Garden
Yes 5 21 3.7 1.01-12.92
No 7 110
Presence of Rodent in home
Yes 11 120 1.0 0.12-8.57
No 1 11
Area prone to flooding
Yes 3 15 2.6 0.63-10.59
No 9 116
Occupation
Trader 7 54 2.0 0.60-6.62
Others 5 77
Income
<17,000 7 53 2.1 0.62-6.84
>17,000 5 78
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