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Abstract: Schistosoma mansoni epidemiology is very uncertain in Gabon despite its wide distribution in Sub-Saharan
African whereas knowledge of schistosomiasis endemicity setting has important implications for the national policy controls.
To date only two cases of S. mansoni were diagnosed by the Department of Parasitology-Mycology (DPM), Libreville-Gabon
between 1995 and 2009 and both came from Plaine Orety, an urban area of Libreville. As the result of this finding a survey that
we report results here was conducted to determine the epidemiological status of S. mansoni in this site. Parasitological and
malacological surveys were conducted prospectively from January to May 2012. Parasitological survey included people living
in Plaine Orety (Libreville) area at least three months and aged from two years upwards. Stool examination was performed
using Kato-Katz technique and malacological investigations were conducted in all the streams of this area for the same period
to identify the intermediate snail host of S. mansoni. A total of 495 people were examined, of them 4 cases (0.81%) were
identified positive to S. mansoni with no significant influence of sex or age group (p>0.05). Infected peoples said they never
went out of the country but stayed in other regions of the country, i.e. Kango, Ovan, Lambaréné, Port-Gentil, Bitam and
Fougamou. No intermediate snail host of human schistosomes has been identified in the whole surveyed water sites of Plaine
Orety. Freshwater snails identified are: Lymnea sp, Physa sp, Melanoides sp and Indoplanorbis exustus (intermediate snail host
of cattle schistosomes in India). The finding of this study illustrate existing indigenous cases of S. mansoni in Libreville
(Gabon) even if local active transmission area remains to be elucidate because of the absence of intermediate snail host
Biomphalaria.
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Africa[1]. The disease occurs in 78 countries and territories
in Africa, the Americas, the Eastern Mediterranean region,
the Southeast Asian region and the Western Pacific [2]

Four species of Schistosoma are responsible for human
schistosomiasis in Africa: Schistosoma mansoni, S.
haematobium, S. intercalatum and S. guineensis [3]. Both S.
mansoni and S. haematobium have a large geographical
distribution in Africa, whereas S. intercalatum is limited to

1. Introduction

The genus Schistosoma includes 21 species but only one-
thirds are responsible for human schistosomiasis.
Schistosomiasis remains a major public health problem with
almost 240 million affected people and about 779 million at
risk of infection with more than 90% living in sub-Saharan
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the Democratic Republic of the Congo and S. guineensis to
the Lower Guinean Gulf [4]. In Gabon two species were
commonly found: S. guineensis responsible for intestinal
schistosomiasis and S. haematobium responsible for
urogenital schistosomiasis [5; 6, 7]. These two species affect
about 500,000 peoples from the Gabon’s 1.1 million
estimated population [8]. The presence of natural hybrids
between S. guineensis and S. haematobium has been
suggested in some areas of the country: provinces of Moyen-
Ogooué [9] and Estuaire [10], but not confirmed in recent
molecular data [11].

The Gabonese ministry of health is planning the
integration of Neglected Tropical Diseases (NTD) and
Schistosomiasis control through mass drug administration.
Therefore knowing the distribution of the targeted NTDs is
essential for appropriate drug administration strategy.
Whereas knowing schistosomiasis endemicity setting has
important implications for the national policy controls, the
transmission and distribution of S. mansoni in Gabon are
uncertain despite its wide distribution in Sub-Saharan Africa
including in all of Gabon surrounding countries, i.e.
Cameroon, Guinea Equatorial, Republic of Congo [6, 12].
Indeed only few cases of S. mansoni infected people were
reported without parasitological confirmation and with the
absence of Biomphalaria snail in all the streams examined in
Gabon [13, 14].

In order to determine S. mansoni transmission status in
Gabon, we started our investigation with the few local cases

2.2. Study Area

of infection reported and identify the first probable site of
transmission according to their laboratory records. The
Department of Parasitology-Mycology (DPM), Libreville-
Gabon, where an average of 1,000 stool samples are tested
each year, reported two cases, the first in 1995 and the
second in 2009. Both came from Plaine Orety, an urban area
of Libreville the capital city of Gabon (DPM, unpublished
data). From this finding, it was decided to focus the
investigation exclusively in the Plaine Orety focus. The main
objective of this investigation was to generate parasitological
and malacological data in order to define the epidemiological
status of S. mansoni in Libreville-Gabon. Implications of our
findings for the monitoring and evaluation of schistosomiasis
control strategies in Gabon are discussed hereafter.

2. Material and Methods

2.1. Authorization and Ethical Assessment

The study was authorized by the Ministry of Public Health.
Two weeks before the surveys, the administrative chief of
Plaine Orety was visited and the protocol was explained to
him. The study team went back a week later to inform the
whole population about schistosomiasis, the objectives and
the procedure of the survey. Parents and children, of each
family willing to participate, gave their oral consent and were
assigned an identification number. Individuals tested positive
were treated free of charge according to a national Policy.
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Figure 1. Map of the study area showing the waterway and the nine sites of the malacological surveys.
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The present study was conducted in Plaine Orety quarter,
an urban area located within the 2nd borough of Libreville,
capital of Gabon (Figure 1). Plaine Orety was a suspected
area of S. mansoni transmission according to the DPM’s
archives (DPM, unpublished data). Indeed, the cases of
infected S. mansoni people were reported living in the quarter
which has a man-made stream of 2 m wide and 1.75 m depth
of the Langoune River. This waterway was built to control
flooding in the area. Due to the rising waters of the river in
rainy seasons, the man-made stream becomes a suitable
environment to freshwater snail. The waterway is connected
with the sea water and a lot of fishing is therefore performed.
It is also used for swimming and games for children at the
expense of hygiene. There are latrines located around the
waterway with the risk of contamination of water by fecal
waste. The Plaine Orety population, about 10,000 people, has
high unemployment rate and low family income, the main
socio-economic indicator.

2.3. Study Design and Sampling

2.3.1. Study Type, Period and Study Population

The present survey is a prospective field cross-sectional
study focuses on a non-probability sampling. It was carried
out from January to May 2012. Study population involved all
people of 2 years old and above residing in the study area for
at least three months at the time of survey.

2.3.2. Data Collection

The Data collected included name, age, sex, address,
parasitological test for S. mansoni and a catalog of freshwater
snail encountered in the site.

For parasitological test, stool samples of each individual
were collected from 8.00 to 12.00 h am in a 50 mL of plastic
screw-cap vial and transported to the DPM for examination.
Stool samples were examined for presence and number of S.
mansoni eggs using the Kato-Katz technique. A single thick
smear equivalent to 41.7 mg of stool was analyzed for each
stool sample. Eggs were counted by microscopy and intensity
of infection was expressed as eggs per gram of feces (epg).

For malacological survey, freshwater snails were daily
collected in nine sites of Plaine Orety canal for 1 h each by
two study personnel using a stainless-steel strainer (18cm
wide, 8 cm deep, 20cm handle, and, Imm wide holes)
attached to a handle. Submerged and emergent vegetation, as
well as floating plants, were screened. For each site, collected
snails were identified according to morphological criteria and
tested for cercariae emergence.

2.4. Data Analysis

Data was reported on a Microsoft Excel 2007 worksheet
for checking. Prevalence and intensity (including only the
positives schoolchildren) of infection were calculated at
overall, sex and age group level. Findings were presented in
tabular format and the y* test was used to compare
differences in prevalence by using R software version 3.2.2.
The significance of tests was defined at p <0.05.

3. Results

A total of 495 (289 females and 206 males) peoples were
examined. Participants’ age ranges from 2 to 94 years with
median age of 19 years. The age group ranging from 16 to 45
constitutes majority 209 (42.22%) followed by the age group
from 6 to 15: 145 (29.29%), those <6:72 (14.55%) and >45
years: 69 (13.94%). From the 495 examined people, only 4
(0.81%; 95% CI 0.22-2.06%) were positive for excretion of
S. mansoni eggs in stool sample that were easily recognizable
by the lateral position of their spur (Figure 2).

Positive cases were 3 female of 32; 38 and 45 years old
and 1 male of 25 years old, no significant difference
according to sex and age group (p>0.05). (Table 1). Mean
intensity of infection was 60+27.7 (n=4) eggs per gram of
stool.

Figure 2. Picture of Schistosoma mansoni egg found in the stool of an
inhabitant of Paine Orety, Libreville (Gabon).

Table 1. Infection to Schistosoma mansoni in Plaine Orety, Librevile
(Gabon) tabulated by attributes of the study population. N represents the
number of individuals tested. Numbers in brackets represent the 95%
confidence intervals.

N Number of cases Percentage P-value
Total 495 4 0.81 [0.22-2.06]
By Sex
Female 289 3 1.04 [0.21-3.00]  0.6852
Male 206 1 0.49 [0.00-2.67]
By Age group (vears)
<6 72 0 0[0.00-4.99]
6 tol5 145 0 0[0.00-2.51] 0.787
16to45 209 4 1.83[0.53-4.83]
>45 69 0 0[0.00-5.21]

Others helminths present in stools sample were S.
guineensis  (1.21%; 95% CI  0.45-2.62%), Ascaris
lumbricoides (1.62% 95% CI 0.70-3.16%) Trichuris trichiura
(11.31%; 95% CI 8.66-14.44%) and hookworms (2.02%;
95% CI 0.97-3.68%).

Four (4) mollusk species have been identified in the whole
nine examined sites. Among these species, no species of
potential intermediate host of human schistosome were
identified. Malacological fauna was mainly represented by



84 Rodrigue Mintsa Nguema ef al.: Recent Examination for Assessing Epidemiological Status of Schistosoma
Mansoni in Plaine Orety, Urban Area of Libreville, Gabon, Central Africa

Limnea sp; Melanoides sp and Physa sp. Indoplanorbis
exustus, a species of intermediate snail host of cattle
schistosome in India was identified in five of the nine sites
examined, and no snail exhibited cercariaec emergence.

4. Discussion

The results obtained indicate that infected cases of S. mansoni
people are present in Plaine Orety, an urban area of Libreville,
Gabon. Indeed, among the total of 495 samples tested, 4
(0.81%) were positive to S. mansoni with no influence of sex or
age group. This remains very low in comparison to those
recorded in endemic areas. In Cameroon for example studies
reported that prevalence was 24.1% in urban areas [15] and 10-
49% in rural areas [16]. According to the prevalence of
infection, Plaine Orety community can be classified as low-risk
area according to the WHO classification [17] Moreover
intensity of infection was light in our study, 60 epg. Whereas
light-intensity infections alter the diagnosis of schistosomiasis
and Kato-Katz aimed to underestimate the prevalence in this
situation [18, 19]. Indeed, Kato-Katz sensitivity is very
discussed in low endemicity areas because of day to day egg
variations [20]. It is therefore advised to combine several
techniques for diagnosis of schistosomiasis [21] as the more
sensitive methods such as Point-of-Care Circulating Cathodic
Antigen (POC-CCA) and Polymerase Chain Reaction (PCR)
[22]. Furthermore, in our study, school-age children (aged 6-15
years), the most frequently infected age group, represents only
29% of total people sampling and no positive case was found in
this group. We suggest to increase sampling in this age group.

No intermediate snail host for S. mansoni transmission was
found from the nine sampling sites. Two hypotheses could
justify this absence. First, malacological researches were not
enough; it would be likely to conduct a study for a complete
year because of annual dynamic of mollusk populations [23].
Next, infection was not occurred in Plaine Orety. Indeed,
school-aged children, the most age group exposed at the risk
of infection were not infected however positive cases were
aged between 15 to 45 years. The interviews conducted with
infected peoples revealed that none of them had stayed
outside of Gabon. They indicated never being out of the
country but have stayed in other regions of the country, i.e.
Kango, Ovan, Lambaréné, Port-Gentil, Bitam and Fougamou
where freshwater snail composition was not done.

5. Conclusion

Schistosomiasis due to S. mansoni is a public health
problem in Central Africa. Epidemiological data gathered in
this study has shown the presence of indigenous cases of S.
mansoni in Libreville (Gabon). However, the question of
transmission area remains to be elucidated because no
intermediate snail host of S. mansoni was found in all
streams of study site. Prospects should focus: firstly on the
malacological research that need to be conducted during at
least 12 consecutive months both in Plaine Orety and in other
parts of Libreville and Gabon, including those where the

infected S. mansoni patients were staying. Secondly, the use
of more sensitive methods such as POC-CCA and PCR for
parasitological diagnosis should be considered.

The findings from this study provide important
epidemiological information on schistosomiasis due to S.
mansoni. This provides the baseline data of schistosomiasis
endemicity in the area thus represents an opportunity to
Gabon to monitor for changes if control measures are
implemented in order to align with the WHO objectives for
schistosomiasis control or elimination as public health
problem.
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