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ABSTRACT

Introduction: The detection of schistosome eggs in stool or urine specimens is the most
used technique in population-based studies, while the rectal mucosal biopsy is the
commonly used technique in hospital setting. The aim of this hospital-based study was
to describe the epidemiological aspects of schistosomiasis. Methods: A cross-sectional
study with retrospective data collection was conducted between January 01, 2011 to
December 31, 2017 among patients who have undergone endoscopy and rectal
mucosal biopsy at the digestive endoscopy Unit of internal medicine Department at
the University Hospital Center Point G. We conducted univariate analysis to obtain
mean and standard deviation for quantitative data and numbers and percentages for
qualitative data. In the bivariate analysis, the Chi-square and Fisher’s exact tests were
used to assess the statistical significance and strength of the associations between the
categorical independent variables and the outcome variables. Variables with a Chi-
square test with p < (0.2 at bivariate analysis were included in a multivariate logistic
regression. Results: 840 rectal mucosal biopsies reports (sex-ratio= 2.4, mean age=
30,99 * 16, 66 years) were considered for analysis. Clinical indications were dominated
by schistosomiasis related symptoms (46.0%), edematous syndrome (10.4%). 306
(36,4%) rectal mucosal biopsies were positive for Schistosoma haematobium (36.4%) and
8 (0.95%) for schistosoma mansoni. The highest positivity rates of Schistosoma
haematobium and Schistosoma mansoni were observed in 2015 with 42.67% and in 2016
with 3.77%. The positivity rate of Schistosoma haematobium was 1.44 times more
common in males than in females (p=0.030). The highest positivity rate of Schistosoma
haematobium (90.24%) and Schistosoma mansoni (71.43%) were observed in patients
under 50 years and 24 years, respectively. Factors independently associated
with Schistosoma heamatobium infection positivity were: age group of 50 — 74 years
(p=0.035), Malinké ethnic group (p=0.031), Soninké ethnic group (p=0.023), Segou
residents (p=0.000), Mopti residents (p=0.039), pupil/student (p=0.003), trader
(p=0.001) and hematuria (p=0.029). Conclusion: The analysis of rectal mucosal
biopsy showed a higher positivity rate of Schistosoma haematobium than of Schistosoma
mansoni. The annual realization rate of rectal mucosal biopsy decreased from 2011 to
2017. The annual positivity rate of schistosomiasis is very disparate.

KEYWORDS: Neglected tropical diseases,
schistosomiasis, parasitic diseases, epidemiology,
internal medicine

“CORRESPONDING AUTHOR

Dr Kaly Keita, Department of Internal Medicine at
the University Hospital Center of the Point G —
Bamako, Mali:
keitakaly@gmail.com, hopitalpointg@hotmail.co
m

RECEIVED
09/12/2024

ACCEPTED
09/05/2025

PUBLISHED
15/05/2025

LINK

https://afenet-journal.org/a-cross-sectional-
analysis-of-schistosomiasis-case-detection-by-
rectal-mucosal-biopsy-among-patients-attending-
the-digestive-endoscopy-unit-of-the-internal-
medicine-department/

© Kaly Keita et al. Journal of Interventional
Epidemiology and Public Health [Internet]. This is
an Open Access article distributed under the terms
of the Creative Commons Attribution
International 4.0 License
(https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and
reproduction in any medium, provided the original
work is properly cited.

CITATION

Kaly Keita et al A cross-sectional analysis of
schistosomiasis case detection by rectal mucosal
biopsy among patients attending the digestive
endoscopy unit of the internal medicine
department. Journal of Interventional
Epidemiology and Public Health. 2025;8:35.
https://doi.org/10.37432/jieph-d-24-02023

Volume 8 issue 2 (May 2025)

., rican Fiold Tremiology Nerverk
Ahealthier Africa


mailto:hopitalpointg@hotmail.com
mailto:hopitalpointg@hotmail.com
https://afenet-journal.org/a-cross-sectional-analysis-of-schistosomiasis-case-detection-by-rectal-mucosal-biopsy-among-patients-attending-the-digestive-endoscopy-unit-of-the-internal-medicine-department/
https://afenet-journal.org/a-cross-sectional-analysis-of-schistosomiasis-case-detection-by-rectal-mucosal-biopsy-among-patients-attending-the-digestive-endoscopy-unit-of-the-internal-medicine-department/
https://afenet-journal.org/a-cross-sectional-analysis-of-schistosomiasis-case-detection-by-rectal-mucosal-biopsy-among-patients-attending-the-digestive-endoscopy-unit-of-the-internal-medicine-department/
https://afenet-journal.org/a-cross-sectional-analysis-of-schistosomiasis-case-detection-by-rectal-mucosal-biopsy-among-patients-attending-the-digestive-endoscopy-unit-of-the-internal-medicine-department/
https://afenet-journal.org/a-cross-sectional-analysis-of-schistosomiasis-case-detection-by-rectal-mucosal-biopsy-among-patients-attending-the-digestive-endoscopy-unit-of-the-internal-medicine-department/
https://doi.org/10.37432/jieph-d-24-02023

Introduction

Schistosomiasis, one of the neglected tropical
diseases, is an acute and chronic parasitic disease
caused by blood flukes (trematode worms) of the
genus Schistosoma. The schistosome-induced
morbidity is caused by eggs lodging in and damaging
organs and tissues of the human host [1, 2].
Schistosomiasis is prevalent in tropical and
subtropical areas, especially in poor communities
without access to safe drinking water and adequate
sanitation. It is estimated that at least 90% of those
requiring treatment for schistosomiasis live in Africa
[2]. More than 90% of these cases live in Sub-
Saharan Africa [3]. Schistosomiasis is endemic in
Mali [4] and the overall prevalence was estimated at
30% in 2019 [5]. The overall prevalence
of Schistosoma heamatobium infection decreased from
88.0% in 2004 to 61.7% in 2010 and Schistosoma
mansoni from 17.3% in 2004 to 12.7% [6].
Contrasting findings were noted in the Kalabancoro
health district, with prevalence of urinary
schistosomiasis at 10.83% and a prevalence of
intestinal schistosomiasis at 50.83% [7].

Schistosomiasis is classically described as a rural
disease, but, there has been an expansion of
schistosomiasis foci towards urban areas faced with
a rapid and disordered urbanization. Indeed, Dabo
et al., found that there is a high transmission risk for
schistosomiasis in Bamako [8].

Schistosome infection—related morbidities range
from anaemia, haematuria, bloody diarrhoea and
abdominal pain, to organ-specific effects such as
chronic hepatosplenism, periportal fibrosis, and
ureteral and/or bladder fibrosis, calcification of
urinary tract and bladder cancer [9]. Other
manifestations such kidney damage, genital lesions,
vaginal bleeding, pain during sexual intercourse and
nodules in the vulva, pathology of the seminal
vesicles, prostate and infertility as long-term
irreversible consequences were noted [2].

Preventive chemotherapy with praziquantel (PZQ)
is the strategy recommended by the World Health
Organization (WHO) for the control of
schistosomiasis [10]. In Mali, the history of
schistosomiasis control efforts begun with dam-
building project in 1978 [11], national programme in
1982 [12], initial control program with PZQ
distribution implemented by the Ministry of Health,
through the National Institute of Public Health
Research (INRSP), in collaboration with WHO and
with funds from the German Technical Co-

operation (GTZ) until 1992 [11], new initiative to
resume the national control activities, technical and
financial support from the Schistosomiasis Control
Initiative (SCI) in 2004 [13], the schistosomiasis
control programme became part of the integrated
national control programme on NTDs in 2007 [14].
So, the mass drug administration (MDA) with PZQ
scaling up to cover seven regions plus Bamako,
targeting all school-age children and adults at high
risk in hyper-endemic regions, and achieving 100%
geographical coverage was ensured by Mali’s
national schistosomiasis control programme (72—
100% programme coverage). The preventive
chemotherapy strategy is determined according to
the prevalence of the infection: 1) a prevalence of
infection below 10% entails the administration of
preventive chemotherapy every 3 years; ii) 10 to
49%, treatment every 2 years; iii) and 50% or greater,
treatment annually [15].

However, few studies have monitored the progress
and impact of repeated treatment on schistosomiasis
in Mali. Landouré et al., found the persistent
prevalence of both infections and relatively high
intensity level of Schistosoma mansoni infection after
repeated chemotherapy in highly-endemic Segou
Region [6]. A Malian study assessed the heavy
burden of schistosomiasis and associated morbidity
in children after repeated chemotherapy [4].
Schistosome infection-related morbidity
investigations may include haemoglobin
concentrations using a portable battery-operated
HemoCue® photometer [16], urine examination for
micro-haematuria using urine reagent strips to detect
blood in wurine specimens [17], Ultrasound
examination using portable ultrasonography device
[18].

Schistosomiasis is diagnosed through the detection
of parasite eggs in stool thick smear slides (Duplicate
Kato-Katz (K-K) or urine specimens (Duplicate
urine syringe filtration slides) [19, 20]. These are the
mostly used techniques of detecting parasite eggs in
population-based studies [6, 8, 21, 22]. Antibodies
and/or antigens detected in blood or urine samples
are also indications of diagnosed infection for people
living in non-endemic or low-transmission areas [2].
The rectal mucosal biopsy, a valuable diagnostic tool
for schistosomiasis, 1is essential when the
parasitological examination is negative. All
schistosome species emit eggs that may migrate and
deposit in the rectal mucosa especially Schistosoma
haematobium. Therefore, this irregular deposition is



the result of peculiar venous drainage and
granulomatous inflammation that traps the eggs in
the rectum. The resulting chronic infection leads to
granuloma formation and rectal lesions, facilitating
their detection by biopsy [23]. In addition, the tissue
biopsy from the bladder, and liver can be obtained to
look for schistosome eggs within the tissue samples
[23]. It is the most technique used in hospital setting
as the three previous studies carried out in internal
medicine department of the Hospital of Point
G demonstrating the increasing trend of
the Schistosoma haematobium prevalence but
decreasing trend of the Schistosoma
mansoni prevalence and others species remaining
unidentifiable [24]. Furthermore, some hospital
reported data found the similar observations [25-27].

Investigations of risk factors associated with
schistosomiasis are crucial to identify the
mechanisms for transmission and persistence of this
endemic  disease. Some  previous studies
demonstrated that certain sociodemographic and
environmental factors such as river side, parents’
occupations, childhood, gender, and residing next to
a water reservoir are associated with schistosomiasis
(8, 7].

Since 2005, we do not know whether there is a
change in the epidemiological profile of
schistosomiasis and distribution of schistosome
species in Mali. A research strategy that determines
the positivity rate of schistosomiasis, identifies the
different schistosome species in Mali, determines the
frequency of clinical indications (schistosome
infection-related morbidity) and explores the factors
associated with schistosomiasis positivity may reveal
critical information which could inform preventive
and treatment strategies for the Mali’s national
schistosomiasis control programme. The aim of this
study hospital-based study was to describe the
epidemiological aspects of schistosomiasis from
January 2011 to December 2017 in the digestive
endoscopy Unit of internal medicine Department at
the University Hospital Center Point G, Mali. The
specific objectives were to determine the socio-
demographic aspects of the patients; to determine
the trends of the positivity rate of schistosomiasis
and the distribution of schistosome species in Mali;
to determine the frequency of clinical indications
(schistosome infection-related morbidity) and to
determine the correlation between the independent
variables and the schistosomiasis positivity.
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Methods

Study design and setting

A hospital-based retrospective cross-sectional study
was conducted from June 01, 2018 to April 01, 2019
to determine the trend of schistosomiasis annual
positivity rate, the distribution of schistosome
species, and identify the associated independent
variables between 2011 and 2017. The study used
data that was collected over 7 years from January 01,
2011 to December 31, 2017 in the digestive
endoscopy unit of internal medicine department at
the University Hospital Center of the Point G
formerly known as National Hospital of the Point G,
which is one of the 5 (five) public tertiary referral
hospitals in Bamako, Mali’s political capital. The
rectal mucosal biopsy was performed by the seven
trained internists in the digestive endoscopy Unit,
among patients that presented with schistosome
infection-associated morbidity including those
referred from different health facilities for detection
of schistosome eggs via rectal mucosal biopsy.

Study population

All the patients who underwent rectal mucosal
biopsy in the digestive endoscopy unit of internal
medicine department at the University Hospital
Center of the Point G during the study period. We
excluded patients whose rectal mucosal biopsy
reports were not exploitable.

Study materials and technical procedures

Rectal mucosal biopsy requires inexpensive
equipment. It is easy to perform and takes less than
5 minutes, including microscopic examination. Most
often, two biopsies were performed; the first, under
anoscope, 7-10 cm from the anal margin (low
biopsy); the second, by the rigid rectoscope, 15-20
cm from the margin (high biopsy). The two samples
are crushed between two slides coated with chloral
gum and then examined at low magnification. The
low biopsy is perfectly adopted for the clinical
screening of urinary and intestinal schistosomiasis.
The diagnosis of active schistosomiasis is based on
the observation of “clear” eggs., and that of non-
progressive  schistosomiasis is based on the
observation of dark or even “black” eggs, but it is
often difficult to be formal.

Variables: the independent study variables were the
socio-demographic characteristics which included



the patient’s sex, age, ethnic group, profession, and
residence. Different schistosome species (Schistosoma
mansoni, Schistosoma Japonicum, Schistosoma
mekongi, Schistosoma guineensis, Schistosoma
intercalatum, Schistosoma  haematobium) was the
dependent (outcome) variable, which diagnosis was
established wusing a rectal mucosal biopsy
examination.

Definitions: The positivity rate of schistosomiasis
was considered as the dependent variable,
corresponding to the percentage of positive cases
recorded over a period of time and is obtained by the
following calculation:
Number of patients with
performed, multiply by 100.
The slide was considered positive when we observed
“clear” eggs (active schistosomiasis) and dark or
even “black” eggs (non-progressive schistosomiasis).

eggs/total exams

Data sources/ measurement

Data collection tool: A pre-established survey form
was designed and used to collect data on the
sociodemographic characteristics and the results of
rectal mucosal biopsy from rectal mucosal biopsy
registry, which also contained detailed rectal
mucosal biopsy reports.

Data  collection: sociodemographic  variables,
including sex, age, profession, residence and the
rectal mucosal biopsy results were collected from
rectal mucosal biopsy registry.,

Difficulties and biases: during this study, we
encountered certain problems related to the lack of
information in the reports of rectal mucosal biopsy.
Sometimes the examinator and the prescriber did not
provide all the required information in the rectal
mucosal biopsy reports and the clinical information,
respectively.

Sampling and sample size: this was an exhaustive
sampling of all cases with rectal mucosal biopsy
reports during the study period. The sample size was
not calculated.

Statistical methods

The collected data were entered into SPSS version
22 software for cleaning and analysis. Data cleaning
was done by checking and correcting for duplicates
and completing missing data, and correcting
outliers. We conducted statistical analyses using Epi
Info version 7.2 and SPSS version 22 software. We
used Microsoft Excel to generate bar graphs. We
conducted univariate analysis to obtain mean and
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standard deviation for quantitative data and
numbers and percentages for qualitative data. In the
bivariate analysis, we calculated odds ratios (OR),
95% confidence intervals (C.I), and p-values. The
outcome of interest for Dbivariate analysis
was Schistosoma haematobium and Schistosoma
mansoni infection positivity. The Chi-square and
Fisher’s exact tests were used to assess the statistical
significance and strength of the associations between
the categorical independent variables (year of rectal
mucosal biopsy realization, age, sex, ethnic group,
profession, residence and clinical indication) and the
outcome variables. Variables with a Chi-square test
with p < 0.2 at bivariate analysis were included in a
multivariate logistic regression model using
backward stepwise elimination to identify
independent factors associated with Schistosoma
heamatobium infection positivity. Those variables
with p < 0.05 were retained in the final model and
considered significantly associated with Schistosoma
heamatobiumschistosomiasis positivity. We did not
run model for Schistosoma mansoni because of its low
positivity rate.

Ethical consideration

According to the Helsinki guideline, research
involving human subjects should be conducted
ethically, with the well-being of the subject taking
priority over scientific or societal interests. Our
research study aimed to perform a cross-sectional
analysis of schistosomiasis case detection by rectal
mucosal biopsy among patients attending the
digestive endoscopy unit of the internal medicine
department involved human subjects. However, we
used secondary data on patients diagnosis (main
diagnostic tools as anoscope, rectoscope, biopsy
forceps) and did not use the biological specimens.
In addition, the study was retrospective and all data
was extracted anonymously from the rectal mucosal
biopsy registry; therefore patients’ informed consent
was not required. Given the nature of the study,
formal ethical approval from an institutional review
board/ethics committee was not sought. However,
formal permission to conduct this study and access
the rectal mucosal biopsy registry was obtained from
the General Director of University Hospital Center
of the Point G. The registry was returned to the
archive room immediately after exploitation.



Results

Univariate analysis of socio-demographic data:
during the 7 years study period, 845 rectal mucosal
biopsies were performed in the digestive endoscopy
unit of internal medicine department at the
University Hospital Center of the Point G. Five
reports of rectal mucosal biopsy were not exploitable
therefore, 840 rectal mucosal biopsies reports were
considered for analysis. The distribution of patients
according to the year of rectal mucosal biopsy
realization is shown in figure 1. In 2011, two
hundred and fifty (30% of cases) rectal mucosal
biopsies were performed. The annual realization rate
of rectal mucosal biopsy decreased from 2011 to
2017. On average 120 rectal mucosal biopsies were
performed annually. Socio-demographic
characteristics of the study patients are summarised
in Table 1. Males accounted for 64.6% with a sex
ratio of 2.4. Patients under 50 years represented
77.4% of the study population. The mean age of
patients was 30,99 * 16.66 years, the minimum age
was 3 years and the maximum age was 85 years. The
Bamanan ethnic group accounted for 18.7% of cases
followed by Peulh and Soninké ethnic groups with
13.7 % of cases and 7.3% of cases respectively. The
pupils/students represented 25.0% of participants,
followed by farmers at 12.6% and housewives at
12.4%. Most of the patients resided in Bamako
39.4%.

Univariate analysis of clinical data: Table 2
summarizes the distribution of patients according to
the clinical indications of the rectal mucosal biopsy.
The schistosomiasis related symptoms (46.0% of
cases) followed by edematous syndrome (10.4%) and
haematuria (8.5%) were the most common
indications for rectal mucosal biopsy. The rectal
mucosal biopsy results are illustrated in Table 3. Out
of the 840 rectal mucosal biopsies analysed for
schistosoma infection, 306 rectal mucosal biopsies
were positive to Schistosoma haematobium, which is a
positivity rate of 36.4%. Only 8 rectal mucosal
biopsies were positive to Schistosoma mansoni,
a positivity rate of 0.95%.

Bivariate  analysis of factors  associated
with Schistosoma heamatobium and Schistosoma
mansoni infection positivity of the rectal mucosal
biopsies: Distribution of patients according to the
year of rectal mucosal biopsy realization and
the Schistosoma  heamatobium infection positivity
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and Schistosoma mansoni infection positivity are
summarized in Figure 2 and Figure 3,
respectively.  The highest positivity rates
of Schistosoma haematobium and Schistosoma
mansoni were observed in 2015 with 42.67% and
in 2016 with 3.77% respectively, and the lowest was
13.64% for Schistosoma heamatobium in 2017 and no
cases were detected in 2014, 2015 and 2017
for Schistosoma mansoni. The average annual
positivity rate was 14.29 % for Schistosoma
haematobium. The spatial distribution of Schistosoma
heamatobium infection positivity rate by the residence
is illustrated in Figure 4. The highest Schistosoma
heamatobium infection positivity rate was recorded in
Segou (56.25%) followed by Mopti (51.28%) and
outside of the Mali (41.67%). Table 4 shows the
distribution of patients according to sex and
the Schistosoma heamatobiumand Schistosoma
mansoni infection positivity of the rectal mucosal
biopsy. The positivity rate of Schistosoma
haematobium was 1.44 times more common in male
than in female (214 cases versus 69 cases; OR= 1. 44;
95% CI= 1.03 — 2.01; p=0.030). There was no
statistically significant difference regarding the
positivity rate of Schistosoma mansoni between male
and female. The distribution of patients according to
the age groups and the Schistosoma
heamatobium and Schistosoma mansoni infection
positivity of the rectal mucosal biopsy are illustrated
in Table 5. The large increase in positivity rate
of Schistosoma haematobium was observed for patients
under 50 years (89.24% of cases). The highest
positivity rate of Schistosoma mansoni was observed
for patients under than 24 years (71.43% of cases).
The distribution of patients according to the clinical
indications and Schistosoma
heamatobium and Schistosoma mansoni infection
positivity of the rectal mucosal biopsy are shown in
Table 6. Schistosomiasis related symptoms were
most common clinical indications for Schistosoma
haematobium (51.90% cases) and splenomegaly
for Schistosoma mansoni (28.57% of cases). Only
haematuria was significantly associated
with Schistosoma haematobium positivity (cCOR=1.89,
95%CI=1.16 — 3.09, p=0.009).

Multivariate analysis of factors associated
with Schistosoma heamatobium infection positivity of
the rectal mucosal biopsies: Table 7 shows the results
from the logistic regression analyses that included
variables significantly associated with Schistosoma
heamatobium infection positivity from the Chi-square



test of independence. Adjusting for the factors
simultaneously, two factors, Malinké ethnic group
(aOR=1.89; 95% CI= 1.06 — 3.38 ; p=0.031) and
Soninké ethnic group (aOR= 1.89; 95% CI= 1.09 —
3.27; p=0.023) remained significantly associated
with Schistosoma heamatobium infection positivity.
For the profession, two factors, pupil/student
(aOR= 1.69; 95% CI= 1.19 — 2.40; p=0.003) and
trader (aOR= 2.42; 95% CI= 1.43 — 4.12; p=0.001)

were also factors that significantly
influenced Schistosoma heamatobium infection
positivity. The odds of Schistosoma

heamatobium infection positivity increased in Segou
residents (aOR= 2.66; 95% CI= 1.63 — 4.87;
p=0.000) and in Mopti residents (aOR= 2.04; 95%
CI=1.04 — 4.00; p=0.039) respectively, compared to
those who did not live in Segou and Mopti. While
the odds of Schistosoma heamatobium infection
positivity were lower among Sikasso residents
(aOR= 0.45, 95%CI= 0.22-0.87) compared to non-
residents. Other significant risk factors identified
were: age group of 50 — 74 years (aOR= 0.60; 95%
CI= 0.37 - 0.97; p=0.035), and hematuria (aOR=
1.78; 95% CI= 1.06 — 2.99; p=0.029).

Discussion

The results from our study revealed that there were
two schistosome species: Schistosoma
heamatobium and Schistosoma mansoni and the former
was more prevalent. We found that the annual
positivity rate of schistosomiasis was disparate and
its average annual positivity rate was 14.29 %
for Schistosoma haematobium. The highest positivity
rates of Schistosoma haematobium and Schistosoma
mansoni were observed in 2015 and 2016,
respectively. The Segou region recorded the highest
positivity rate of Schistosoma heamatobium infection.
We also found that some socio-demographic factors
were independently associated with Schistosoma
heamatobium schistosomiasis positivity.

This 7-year study has permitted to include 840 rectal
mucosal biopsies reports, more than the three
previous studies carried out in internal medicine
[24]. The rectal mucosal biopsies performed were
higher in 2011, this result is consistent with the study
conducted by Coulibaly [27] in the same University
Hospital Center of the Point G, but in the
department of anatomy-pathology. The aim of this
previous study was to determine the epidemiological
and  hisptopathological aspects of tissue
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schistosomiasis, indicating that the schistosomiasis
was more investigated and diagnosed in both
departments. In addition, the positivity rate of
schistosomiasis was higher in 2015 for Schistosoma
heamatobium and in 2016 forSchistosoma mansoni. In
contrast, the maximum of cases was diagnosed in
2011 (40/145 cases, 27.6% of cases) according to this
study [27].

This disparate distribution of annual positivity rate
of Schistosoma haematobium and Schistosoma
mansoni from 2011 to 2017 is in line with what was
achieved in other population-based survey after
repeated chemotherapy implemented in Mali since
2005 [6], in which authors noted a significant
reduction in intensity of infection on both infections
and modest but significant reduction in Schistosoma
haematobium prevalence were achieved in highly-
endemic Segou region. Both persistent positivity rate
of schistosomiasis in our study and the persistent
prevalence of both infections and relatively high
level of intensity of Schistosoma mansoni infection in
a study conducted by Landouré et al., [6]. These
could be explained by the fact that the current
schistosomiasis control in the integrated national
non transmitted diseases (NTD) control
programmes focus has been almost exclusively on
preventive chemotherapy, while other components
such as case management, snail control, and safe
water, sanitation and hygiene are not implemented.
Whereas, the comprehensive control measures are
recommended by WHO include preventive
chemotherapy, intensified case management, vector
and intermediate host control, veterinary public
health at the human-animal interface, and provision
of safe water, sanitation and hygiene [28].

Most of epidemiological studies on schistosomiasis
demonstrate the male predominance [26, 29-31],
consistent with our study. However, some authors
found a female predominance [1, 25, 27]. This
discrepancy may could be explained by the fact that
the study materials and the participant recruitment
approaches were different. In addition, the spatial
and temporal distributions of schistosomiasis are
extremely variable [25, 29], depending likely on
gender differences in these communities.

Several data from published works indicate that the
young adults were more infected by schistosomiasis
[27, 29], as were found in our study. In contrast, El-
Khoby et al. showed that the schistosomiasis was
more prevalent in infants aged from 0 — 10 years.



This was a population-based study while ours was
hospital-based, which may explain the difference.

In our study, the Bamanan ethnic group was more
represented followed by Peulh and Soninké ethnic
group, in consistence with previous study including
data from the Demographic and Health Survey of
Mali (EDSM VI) [27, 32]. Some reports revealed
that housewife was more infected by schistosomiasis
[24, 27], these findings parallel with our study
comprising commonly pupils and students, farmers
and housewifes. In addition, this finding reflects the
report of Demographic and Health Survey of Mali
(EDSM VI) in which the housewife is the most
common occupational activities [32]. In our study,
the majority of patients resided in Bamako,
consistent with the study conducted in Mali by
Coulibaly [27]. Both studies were conducted in
Bamako, which may explain this result.

The schistosomiasis related symptoms followed by
edematous syndrome and hematuria motivated
rectal mucosal biopsy realization, this is not
consistent with previous studies. Garango found that
the edema syndrome was most common [26] and
Minta et al. [24] the prolonged fever and abdominal
pain. The results from our study revealed the higher
positivity rate of Schistosoma heamatobium (36.4 % of
cases) than of Schistosoma mansoni (0.95 % of
cases). Schistosoma heamatobium and Schistosoma
mansoni are the two schistosome species found in our
study. These results are in line with findings from
previous studies [ 6, 24, 29].

In our study, the spatial distribution of
schistosomiasis positivity was markedly varied, as
was found in others studies [6, 33, 34]. Few studies
bivariately analyzed the sex differences in positivity
rate of Schistosoma haematobium. However, several
previous descriptive studies and systematic review
and meta-analysis of descriptive studies reporting
data distributed between male and female showed
that the positivity rate of Schistosoma
haematobium was more common in male than in
female, this is consistent with our study findings [35-
37]. Indeed, Mutapi et al. tried to answer this
research question why the male is more infected than
the female by comparing the humoral responses
to Schistosoma haematobiumin areas with low and
high levels of infection. Authors conclude that
females produced significantly more anti-SEA IgG1,
1gG4, IgM, anti-WWH IgE and IgG1 than male. In
contrast, some authors reported a female
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predominance [27, 38]. The diagnostic stool, the
study population, and the study setting are different
among these studies, which could explain this
discrepancy.

The large increase positivity rate of Schistosoma
haematobium was observed for patients under than 50
years in our study notably the adolescent and adult
age were a risk factor for Schistosoma haematobium,
which was 1.27 times and 1.14 times more common
in the < 24 years group and 25 — 49 years group,
respectively, this finding parallels with the study
conducted in Egypt, in which the young age group
was a risk factor for Schistosoma
haematobium infection it was 4.6 times and 5.5 times
more in the <11 years group and 11-21 years group
respectively than the older group of (36- 70 years old)
[36]. Indeed, Ndhlovu et al. studying the age-related
antibody profiles in Schistosoma
haematobium infections in a rural community in
Zimbabwe, tried to bring a rational explanation to
this high prevalence of schistosomiasis in young age.
Authors found that a possible association between
IgE antibody responses and resistance to Schistosoma
haematobium infection was indicated by a negative
correlation between IgE anti-SEA levels and
intensity of Schistosoma haematobium infection, and
by a positive correlation between IgE responses to
SEA and SWA and age [39].

In our study, the haematuria was significantly
associated with Schistosoma haematobium positivity,
in accordance with literature data [40].

The results from our study revealed also that the
odds of Schistosoma heamatobium infection positivity
increased in Segou residents and in Mopti residents
respectively, compared to those who did not live in
Segou and Mopti; while the odds of Schistosoma
heamatobium infection positivity were lower among
Sikasso residents compared to non-residents. The
epidemiological setting could explain this difference
as noted by Landoure et al in Mali, Schistosoma
haematobium prevalence at two sites along the Niger
River was almost at the baseline level; prevalence in
the irrigation area showed a modest reduction for
both Schistosoma  haematobium and  Schistosoma.
mansoni; while Schistosoma haematobium prevalence
in the Sahelian area showed the biggest drop [6].
This is why the integrated national non transmitted
diseases (NTD) control programmes should
prioritized and adapted all the public health actions
against  schistosomiasis according to the



geographical and epidemiological data, such as the
preventive chemotherapy, the case management, the
snail control, and the sanitation and hygiene.

Our study has limitations. Firstly, the rectal mucosal
biopsy performed outside of our study setting, which
may have led to under-ascertainment on the latter. A
second limitation, was the lack of some information
on some of the reports of rectal mucosal biopsy since
we relied on secondary data, which may have biased
our findings. Finally, the study was a single-center
study, which may hamper generalizability.
However, this is somewhat mitigated by the fact that
some of the study patients included those referred
from other health facilities.

This study contains several strengths. First, it is a
long-term observational study with all reports of
rectal mucosal biopsy spanning a period of seven
years. Second, consent procedures were not required
for enrollment which eliminated non-response bias.
Third, our study demonstrates the scope of the
problematic of schistosomiasis in internal medicine.
And finally, our data provide sufficient grounds to
explore more the correlation between the infectious
risk factors and schistosomiasis.

Conclusion

‘What is already known about the topic
e Malian reports conclude that the positivity
rate of Schistosoma haematobium is higher
than of Schistosoma mansont,
e Epidemiology of schistosomiasis remains
less investigated.

‘What this study adds

e The positivity ~ rate
haematobium remains
of Schistosoma mansoni;

e Schistosomiasis is more common in young
adults, pupils and students, urban residents
and males.

e The males are more likely than the females
to be infected by Schistosoma
haematobium, the adolescent and adult ages
are significantly associated with Schistosoma
haematobium positivity; and the positive
correlation does exist between haematuria
and positivity rate of Schistosoma
haematobium.

of Schistosoma
higher than
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Table 1: Distribution of patients according to the socio-demographic data
(N= 840)

Socio-demographic characteristics Number Percentage (%)
Sex

Male 543 64.6
Female 222 26.4
No information 75 8.9
Age group

<24 years 323 38.5
25 — 49 years 327 38.9
50 — 74 years 119 14.2
> 75 years 9 1.1
No information 62 7.4
Ethnic group

Bamanan 157 18.7
Peulh 115 13.7
Soninké 61 7.3
Malinké 54 6.4
Sonrai 23 2.7
Dogon 21 2.5
Senofo 11 1.3
No information 364 43.3
Others 34 4.0
Profession

Pupil/Student 210 25.0
Farmer 106 12.6
Housewife 104 12.4
Trader 68 8.1
Civil servant 57 6.8
Military 16 1.9
Not employed 5 0.6
No information 152 18.1
Others 122 14.5
Residence

Bamako 331 39.4
Kayes 105 12.5
Koulikoro 105 12.5
Ségou 80 9.5
Sikasso 67 8.0
Mopti 39 4.6
Tombouctou 16 1.9
Gao 15 1.8
Outside of Mali 36 4.3
No information 46 5.5
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Table 2: Distribution of patients according

indications (N=840)

to the clinical

Clinical indications Number Percentage
hi miasi rel

SS;m;(c);zsa asis elated 386 46.0
Edematous syndrome 87 10.4
Haematuria 71 8.5
Splenomegaly 51 6.1
Hepatosplenomegaly 18 2.1
Rectal bleeding 16 1.9
Anemic syndrome 8 1.0
Hepatomegaly 0.4
Portal hypertension syndrome 0.4
Others 148 17.6
No information 49 5.8
Total 840 100.0

schistosomiasis.

*Schistosomiasis related symptoms comprised non-specified
clinical indications such as infectious work-up and suspicion of
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Table 3: Distribution of patients according to the rectal mucosal biopsy results

Rectal mucosal biopsy
results

Schistosoma
haematobium

Schistosoma mansoni

Number Percentage Number [Percentage
Positive 306 36.4 8 0.95
Negative 534 63.6 832 99.05
Total 840 100.0 840 100.0
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Table 4: Distribution of patients according to the sex and the Schistosoma haematobium and Schistosoma
mansoni infection positivity of the rectal mucosal biopsy

Schist v Sex OR (95% CI) p-value
chistosoma positivi
P Y "Male,n (%)  |Female, n (%)
Schistosoma
haematobium — Positive 214 (39.41) 69 (31.08) 1.44 (1.03 -2.01) 0.030
Schistosoma
haematobium — 329 (60.59) 153 (68.92)
Negative
Schistosoma . mansoni - 6 (1.10) 2 (0.90) 1.23 (0.25 - 6.14) 1.000
Positive
Schistosoma — mansoni —
Negative 537 (98.9) 220 (99.10)
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Table 5: Distribution of patients by age groups and the Schistosoma haematobium and Schistosoma mansoni infection

positivity of the rectal mucosal biopsy

Schistosoma haematobium

Schistosoma mansoni

Infect
Age o i : OR i . OR
group Positive, n [Negative, (95% p- Positive, Negative, (95% p-
status (%) n (%) C1) value [n (%) n (%) 1) value
1.27 3.56
Yes 130 (45.14) (1555 %) 094- 0116 |[5(71.43) [2(2857) 069 - |0.134
< 24 years ’ 1.70) 18.47)
297 318 453
No 193 (39.39) (60.61) ! (41.25) (58.75) !
1.14
)5 49 Yes 127 (44.10) (15651 90) (0.85- ]0.371 0 (0.00) 7 (100.00) 0.023
B ’ 1.54)
a N 200 (40.82) 290 1 327 444
© ' (59.18) (42.41) (57.59)
0.49 2.24
50 74 Yes 29 (10.07) (2;9993) (0.32- ]0.002 2 (28.57) 5(71.43) (0.43 - [0.291
B ’ 0.78) 11.66)
years N 00 (15.37) 400 1 117 654 1
° ' (81.63) (15.18) (84.82)
0.48
Yes 2 (0.69) (2989631) (0.09 - 10.497 0 (0.00) 7 (100.00) 1.000
> 75 years ’ 2.34)
483 762
No 7(1.43) (95.57) 1 9(1.17) (95,53 1
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Table 6: Distribution of patients according to the clinical indications and the Schistosoma haematobium and Schistosoma mansoni
infection positivity of the rectal mucosal biopsy

Schistosoma Haematobium Schistosoma Mansoni
Clinical Indications Positive, Negative, S{Rud(; s P Positive, Negative, (C)r;c}; s [P
o 0 o o, o °
n (%) n (%) CI value n (%) n (%) CI) value
Hematuria (yes) 36 (12.46) 35(6.97) 1'290(91)'16 0.009 1(14.29) 70 (8.93) 1{2 (302)20 0.484
253
(87.54) 467 (93.03) 6(85.71) 714 (91.07) 1
. 0.39(0.11
Rectal bleeding (yes) 3(1.04) 13(2.59) | 1.39) 0.136 0 (0.00) 16 (2.04) 1.000
286
(98.96) 489 (97.41) 7 (100.00) 768 (97.94)
Edematous syndrome 0.96 (0.60 1.35(0.16
(ves) 31(10.73) 56 (11.16) 152 0.852 1(14.29) 86 (10.97) 11.37) 0.559
258
(89.27) 446 (88.84) 6(85.71) 698 (89.03)
0.87(0.01
Hepatomegaly (yes) 1(0.35) 2 (0.40) _9.62) 1.000 0 (0.00) 3(0.38) 1.000
288
(99.65) 500 (99.60) 7 (100.00) 781 (99.62)
Splenomegaly (yes) 14 (4.84) 37(7.37) 9?42834 0.164 2 (28.57) 49 (6.25) fg(l) (712')14 0.069
275
(95.16) 465 (92.63) 5(71.43) 735 (93.75)
Hepatosplenomegaly 0.49 (0.16 7.52(0.86
(ves) 4 (1.38) 14 (2.79) | 1.50) 0.202 1(14.29) 17 (2.17) | 65.91) 0.149
285
(98.62) 488 (97.21) 6(85.71) 767 (97.83)
Schistosomiasis related (150 1.22(0.91
symptoms (yes) (51.90) 236 (47.01) | 1.63) 0.185 0(0.00) 386 (49.23) 0.015
139
(48.10) 266 (52.99) 7 (100.00) 398 (50.77)
Portal hypertension B
syndrome (yes) 0 (0.00) 3 (0.60) 0.558 0 (0.00) 3(0.38) 1.000
289
(100.00) 499 (99.40) 7 (100.00) 781 (99.62)
Anemic syndrome (yes) 1(0.35) 7(1.39) 9';508'03 0.269 0 (0.00) 8(1.02) 1.000
288
(99.65) 495 (98.61) 7 (100.00) 776 (98.98)
Others (yes) 49 (16.96) 99 (19.72) ?’?32(8'57 0.337 2(28.57) 146 (18.62) 1.;50(9(;‘33 0.621
240
(83.04) 403 (80.28) 5(71.43) 638 (81.38)
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Table 7: Results of multivariate logistic regression for the factors associated with Schistosoma haematobium
infection positivity of the rectal mucosal biopsy

Variables® Positive, Negative, Unadjusted p- Adjusted p-
n (%) n (%) OR (95% CI) value OR (95% CI) value
Ethnic Group
i 1.68 (0.96 - 1.89 (1.06 —
Malinké 26 (8.50) 28 (5.24) 2.91) 0.064 3.38) 0.031
o 2.03 (1.20 - 1.89 (1.09 —
Soninké 32 (10.46) 29 (5.43) 3.43) 0.006 3.27) 0.023
Profession
. 1.56 (1.13 - 1.69 (1.19 —
Pupil/Student 93 (30.39) 117 (21.91) 2.14) 0.006 2.40) 0.003
2.38 (1.44 - 2.42 (143 -
Trader 38(12.42) 30(5.62) 3.93) 0.001 4.12) 0.001
Civil servant 13 (4.25) 44 (8.24) ggz) 026 - 0.027
Residence
. 0.36 (0.18 - 0.45 (0.22 -
Sikasso 12 (3.92) 55(10.30) 0.67) 0.001 0.87) 0.017
, 246 (1.54 - 2.66 (1.63 —
Ségou 45 (14.71) 35(6.55) 3.92) 0.000 4.87) 0.000
. 1.89 (0.99 - 2.04 (1.04 -
Mopti 20 (6.54) 19 (3.56) 3.61) 0.048 4.00) 0.039
043 (0.12 -
Gao 3(0.98) 12 (3.56) 1.54) 0.182
Sex
214 144 (1.03 -
Male (39.41) 69 (31.08) 2.01) 0.030
Age Group
130 1.26 (0.94 -
< 24 years (45.14) 193 (39.39) 1.69) 0.116
049 (0.31 - 0.60 (0.37 -
50 — 74 years 29 (10.07) 90 (18.37) 0.78) 0.002 0.97) 0.035
Clinical Indications
. 1.90 (1.16 - 1.78 (1.06 —
Hematuria 36 (12.46) 35(6.97) 3.09) 0.009 2.99) 0.029
Rectal bleeding 3(1.04) 13 (2.59) (1)2(9)) .1 - 0.136
Splenomegaly 14 (4.84) 37(7.37) (1)2411) ©.34 - 0.164
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Schistosomiasis- 150 1.21 (0.92 -

related symptoms® (51.90) 236 (47.01) 1.61) 0.185

Year of Biopsy

2011 (1;);_01) 151 (28.28) }ég) 092 - 0.150

2012 74 (24.18) 108 (20.22) }:ig) 089 = 19180

2013 53(17.32) 120 (22.47) (1):3421) 050 - 0.076 ?:Zé)(o"” B 0.089
2014 23(7.52) 60 (11.24) (1’:8‘61) 039 - 0.082 (1):8;1)(0.38 B 0.096
2017 3(0.98) 19 (3.56) g:;?) ©0.07 - 0.024 8;(6))(0.07 - 0.035

2 Variables with p-value < 0.20 included in model.” Schistosomiasis-related symptoms: infectious work-up, and
suspicion of schistosomiasis.
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Figure 2: Distribution of patients according to the year of rectal mucosal biopsy realization and the
Schistosoma haematobium infection positivity
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Figure 4: Map of the spatial distribution of Schistosoma haematobium infection positivity rate by the residence
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