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Abstract

Background Over the past two decades, preventive chemotherapy (PC) with praziquantel (PZQ) is the major strategy
for controlling schistosomiasis in Senegal. The objective of this analysis was to update the endemicity of schistosomia-
sis at community level for better targeting mass treatment with PZQ in Senegal.

Methods Demographic and epidemiological data from 1610 community health areas were analyzed using the schis-
tosomiasis community data analysis tool of Expanded Special Project for Elimination of Neglected Tropical Diseases
which developed by World Health Organization/Africa Office (WHO/AFRO). The tool uses a WHO/AFRO decision tree
for areas without epidemiological data to determine whether mass treatment should be continued at community
level. Descriptive analysis was performed.

Results Overall, the endemicity of 1610 community health areas were updated based on the data from the dis-

trict endemicity (33.5%) and the form of Join request for selected PC medicine (40.5%). Up to 282 (17.5%) and 398
(24.7%) of community health areas were classified as moderate and high endemicity. 41.1% of communities were non
endemic. High endemicity was more important in Tambacounda, Saint Louis, Matam, Louga and Kedougou. A change
in endemicity category was observed when data was disagregted from district level to community level. Implemen-
tation units classified non endemic were more important at community level (n=666) compared to district level
(n=324). Among 540 areas previously classified high endemic at district level, 392 (72.6%) remained high prevalence
category, while 92 (17.0%) became moderate, 43 (8.0%) low and 13 (2.4%) non-endemics at community level. Number
of implementation units requiring PC was more important at district level (1286) compared to community level (944).
Number of school aged children requiring treatment was also more important at district level compared to commu-
nity level.

Conclusions The analysis to disaggregate data from district level to community level using the WHO/AFRO schis-
tosomiasis sub-district data optimization tool provide an update of schistosomiasis endemicity at community level.
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This study has allowed to better target schistosomiasis interventions, optimize use of available PZQ and exposed data

gaps.
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Background

Schistosomiasis is a major waterborne neglected tropi-
cal disease caused by parasitic trematodes of the Schis-
tosoma genus. The disease remains major public health
problem in several part of the world, being most preva-
lent in developing countries where environmental and
social factors contribute to the development of the dis-
ease. According to World Health Organization (WHO)
more than 220 million people are annually estimated to
be infected, mostly in sub-Saharan Africa [1, 2].

In Senegal, schistosomiasis became a major pub-
lic health problem following the construction of the
Diama Dam in Richard Toll 1988. The epidemiol-
ogy of the disease along the Senegal River Basin has
been dramatically changed with frequent outbreaks of
intestinal and urogenital schistosomiasis [3, 4]. Schis-
tosomiasis exists in two forms: (i) intestinal due to S.
mansoni, mainly focused on the river valley, Kolda and
Kédougou, located respectively in the north, south and
south-east of the country and (ii) and the urinary or
urogenital form due to S. haematobium present in all
regions except Dakar [5-7].

In 1995, a Control Programme funded by Euro-
pean Union was set up in Saint-Louis region, follow-
ing the increase of intestinal bilharziasis cases, around
the Diama Dam at the mouth of the Senegal River. In
1997, with World Bank support, the Ministry of Health
(MoH) has launched a control program for urinary
schistosomiasis [8].

To fight against the disease, the MoH has imple-
mented a National Schistosomiasis Control Programme
in Senegal (Programme National de Lutte contre la Bil-
harziose, PNLB) in 1999 with the objective of reduc-
ing the morbidity related to urogenital and intestinal
schistosomiasis by regular and appropriate mass drug
administration (MDA) with praziquantel (provided by
WHO) for school-aged children (SAC) [8].

National statistics in Senegal suggest that prevalence
of urogenital schistosomiasis (caused by S. haemato-
bium) ranges from 10% in the central regions, where
transmission is seasonal, to more than 95% in the
Senegal River basin, where transmission is perennial.
Prevalence of intestinal schistosomiasis (caused by S.
mansoni) was low in the central regions but in the Sen-
egal Basin River (Dagana, Richard Toll) it can reach or
even exceed 80% [9, 10].

To respond to the regional and global initiative
launched by WHO, the MoH has developed and imple-
mented two strategic plans for the periods 2007-2011
and 2011-2016. These two plans were essentially devoted
to all neglected tropical diseases (NTDs) with a focus on
preventive chemotherapy NTDs. The objective was to
achieve the mapping of all endemics NTDs in Senegal.

The first disease mapping was conducted between 1996
and 2003 by the MoH. During this period, 102 villages in
29 districts have been mapped. Between 2009 and 2010,
the PNLB, with the support from partners continued the
mapping in the regions of Senegal River basin. Following
this mapping, two MDA campaigns with praziquantel
and albendazole were conducted in 2009 and 2010 in 14
health districts. These campaigns were only focused on
SAC and adults at risk. In 2012, with the support from
USAID, the Schistosomiasis Control Programme has
conducted the mapping of regions located in the center
and south of Senegal. The third MDA campaign was
implemented in 2014 after complementary disease map-
ping conducted in 2013. All districts were treated regard-
less the prevalence level [11, 12].

The treatment of all endemic districts was realized in
2016 in accordance with WHO recommendations. After
4-5 years MDA implementation, WHO recommends
countries to conduct impact evaluation of MDA on schis-
tosomiasis and helminthiasis prevalence [13].

During this evaluation, WHO protocol for impact
evaluation was used and parasitological methods such as
urine filtration and sedimentation (urinary schistosomia-
sis) and Kato Katz (intestinal schistosomiasis) were used.

The impact evaluation conducted in early 2016, after
five rounds of MDA campaigns for schistosomiasis in
24 districts located in Senegal Basin River, showed high
prevalence of urinary schistosomiasis (54—-96%) in 21
districts and low to moderate prevalence for intestinal
schistosomiasis (0—33%) in 3 districts [14]. The evalua-
tion performed in 2017 in 8 districts showed a prevalence
between 0 and 69% in the central zone and a prevalence
between 0 and 8% in the southern zone for S. haemato-
bium. S mansoni was not observed in all sites [15]. Six
districts were assessed in 2018 (four in the south and two
in the center). In 2019, 3 districts in Thiés region and 5
districts in Senegal Basin River were evaluated [16].

Despite, MDA campaigns, urogenital schistosomiasis
remains still endemic with a decrease of the prevalence
while S. mansoni prevalence becomes very low [17].
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These evaluations were carried out by the MoH in col-
laboration with the Department of Parasitology (UCAD),
RTI ENVISION and OMVS.

According to WHO recommendation, the focal treat-
ment was applied in 29 health posts located in areas with
low schistosomiasis transmission in December 2019.
The 2020 goals of reaching 75% of SAC was achieved in
27 health posts but 2 health posts located in Casamance
(south part) did not reach this objective.

To eliminate schistosomiasis as public health concern,
it's become relevant to update the endemicity at com-
munity level in order to better target population requir-
ing preventive chemotherapy with praziquantel. WHO
in the new guidelines on control and elimination of
human schistosomiasis recommends annual preventive
chemotherapy with a single dose of praziquantel at 75%
treatment coverage in all age groups from 2 years old
including adults, pregnant women after the first trimes-
ter and lactating women, to control schistosomiasis mor-
bidity and advance towards eliminating the disease as a
public health problem [18].

This study was aimed to analyze data at community
level in order to generate epidemiological data which
could be used to update the endemicity of the dis-
ease for better targeting preventive chemotherapy with
Praziquantel.

Methods

Sub-district description in Senegal

In Senegal, the operational level (district level) represents
to the implementation level of health policies. The dis-
trict level includes at least one health center and several
health posts. The health center is managed by the District
Chief Medical Officer who leads the district management
team. The health post which represents community level,
is headed by nurse and each health post has functional
health huts managed by community health workers.

Elaboration of the sub-district data workbook

In July 2019, the national team composed by NTD pro-
gramme coordinator, the schistosomiasis programme
manager and the data manager have participated in a
training workshop for sub-district analysis and imple-
mentation in Brazzaville, Republic of Congo, organized
by the Expanded Special Project for Elimination of NTDs
(ESPEN), WHO/AFRO. During this meeting, demo-
graphic data (total population of the sub-district, per-
centage of SAC, percentage of adults, population of SAC,
population of adults, year of population) and epidemio-
logical data (number of people tested, number of posi-
tive tests, prevalence rate, methods of diagnostic, species
tested, year of survey) from 77 districts and 1505 com-
munity health areas were presented.
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A national review of schistosomiasis data was per-
formed with the support of the Division of Research and
Planification in Health (DPRS: Direction de la Planifica-
tion et de la Recherche en Santé). This review allowed
to add two new district and 43 sub-districts were added
for a total 79 districts and 1548 community health areas.
After this review, a briefing meeting with all NTDs team
member, a quarterly coordination meeting of the NTD
Program, a regional coordination meeting (11 regions)
was organized. Emails containing all working documents
and guideline were also sent to actors and partners.

In September 2019, a circular note from the MoH relat-
ing to the collection and transmission of schistosomia-
sis data was sent to all districts. In November 2019, 77
laboratory technicians were trained on schistosomiasis
diagnosis. A training session on schistosomiasis guide-
lines was organized for regional health directors, health
district officers, nurses, community health workers and
teaching academy inspector in December 2019.

In September 2021, a national technical review meeting
on schistosomiasis data was carried out. The purpose of
this review was (i) to do a situational analysis of schisto-
somiasis control in Senegal; (ii) to update the endemic-
ity of all health areas with the most appropriate data; (iii)
to share results from operational research conducted in
Senegal, (iv) to identify limits of implemented control
strategies; (v) to develop a new roadmap for schistoso-
miasis control and elimination in Senegal; (vi) to analyze
data at sub-district level in order to describe the health
posts that should adjust their implementation strategy.

The methodology was based on presentation, review of
scientific and epidemiological data, stakeholder discus-
sions on the sub-district data and consensus building on
intervention decisions in line with WHO guidelines. The
presentations were mainly focused on an overview of the
new NTD roadmap 2021-2030, the situation of schisto-
somiasis in Senegal, the disease mapping at sub-district
level using WHO workbook and the results from studies
conducted by research institutions and partner (Fig. 1).

Sub-district data analysis tool and the use of decision

in the country

The objective was to classify 1610 community health
areas (CHA) according to the list provided by National
Schistosomiasis Control Programme. This classifica-
tion was made according to the risks of transmission of
schistosomiasis into the following categories: (i) 0=not
endemic; (ii) 1=low endemicity [<10% by parasitologi-
cal methods for intestinal and urogenital schistosomia-
sis or<15% by circulating cathodic antigen (CCA) in S.
mansoni endemic areas]; (iii) 2=moderate endemicity
(>10% but <50% by parasitological methods for intestinal
and urogenital schistosomiasis or <30% by questionnaire
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Sub-district data workbook elaboration and validation
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Fig. 1 Sub-district data elaboration and validation

for history of hematuria or>15% but<60% by CCA in
S. mansoni endemic areas); and (iv) 3=high endemic-
ity (=50% by parasitological methods for intestinal and
urogenital schistosomiasis or >30% if based on question-
naires for history of hematuria or>60% by CCA in S.
mansoni endemic areas) (https://espen.afro.who.int/sys-
tem/files/content/resources/Schistosomiasis%20Data%
20analysis%20t001%20-%20User%20Guide%20%28V1_
20190916_English%29.pdf) [19].

Prior the classification, we reviewed the list of health
post by district using data from demographic and envi-
ronmental questionary, National Agency of Statistic and
Demography and data from DHIS2. Population data of
the health posts have been updated “demo data”. Epide-
miological data was completed using results from opera-
tional research (UCAD, IRD, Espoir Santé, UGB/Saint
Louis, UFR/Thiés) and investigation report. We also used
the JRSM 2021, internet (Google Map), and telephone.
The endemicity category was calculated at district level
and community level using the decision tree proposed by
WHO/ESPEN (Expended Special Project for Elimination
of Neglected tropical Diseases), was also used to classify
health areas for schistosomiasis endemicity [19].

Quality control assessment

To finalize the data validation process at community
level, a technical review was organized by the MoH in
September 2021. All stakeholders working in the field of
schistosomiasis were invited to participate in this activ-
ity. The Ministry was represented by the NTDs Coordi-
nator, Schistosomiasis Programme Manager and other
NTDs team members. The partners came from National
Research Institutions (UCAD, UGB, UFR Santé/ Thies,
IDR, Projet Espoir), ESPEN WHO (Consultant), USAID,

FHI 360, Sightsavers, Enda Santé, OMVS, World Vision,
Speak Up Africa. During this meeting, the technical
working groups reviewed data collection tools, data from
basic survey and impact evaluation, data from opera-
tional research. The endemicity criteria for the classifica-
tion of health facilities and the criteria for mass treatment
application were also reviewed. The sub-district work-
book was further reviewed for correct naming of health
areas, repetitions.

Data analysis and statistical comparison

The WHO/AFRO sub-district workbook was used to
analyze data from 1610 community health areas. The
endemicity categories was determined using the WHO/
ESPEN decision tree, WHO/AFRO sub-district data
workbook and WHO/AFRO schistosomiasis risk assess-
ment tool. The analysis was performed using Excel soft-
ware. Descriptive analysis was performed. Quantitative
variables were described in terms of means, standard
deviation. For qualitative data, a description in terms of
frequency with 95% confidence interval was used. Signifi-
cance level of different tests was set at 5% two sides.

The main indicators calculated were: (i) number of
community health areas according to the endemicity cat-
egories by region, (ii) the changes in sub-unit endemicity
categories from implementation unit (IU)-level imple-
mentation; (iii) Endemicity at community level and popu-
lation requiring treatment; (iv) the treatment adequacy
according to the endemicity category; (v) the treatment
adequacy according to the target population.

In application to the new WHO guidelines on control
and elimination of human schistosomiasis a treatment
strategy targeting all age groups from 2 years old includ-
ing adults, pregnant women after the first trimester and
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lactating women have been determined as follow: “No
endemicity,” “<10% [no preventive chemotherapy (PC)]”
and “>10% (annual treatment)”.

Results

Demography: regions; districts, communities (CHA),

and population

Overall, 1610 community health areas from 79 districts
belongs to 14 regions have been analyzed. The districts
cover a population of 17,156,624 habitants. SAC and
adults’ populations represent 4,855,303 (28.3%) and
9,041,556 (52.7%) respectively.

1610 community implementation units (IUs) were cat-
egorized using the decision tree for schistosomiasis ende-
micity at district and community level (Fig. 2).

Evaluation of schistosomiasis risk transmission and
the determination of endemicity categories were mainly
based on the use of most recent JRSM endemicity data
(40.5%) followed the use of district-IU endemicity
(33.5%). Community-IU endemicity was in 10.5%. High-
est adjacent endemicity was not used. According to the
regions, same tendency was observed (Table 1).

Number of community health areas according

to the endemicity categories by region

The results showed that 41.1% of community IUs
(n=666) have been classified as non-endemic. 282
(17.5%) and 398 (24.7%) community IUs have been classi-
fied as moderate and high endemicity respectively.
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According to regions, high endemicity communities
were in Tambacounda (n=114), Saint Louis (n=97),
Matam (n=78), Louga (n=>57) and Kedougou (n=43)
whereas the highest number of non-endemic areas were
found in Thies (n=153), Dakar (n=152), Fatick (n=96),
Diourbel (#=91) and Sedhiou (n=44). Low endemic-
ity was also found in 264 communities (16.4%). It was
more important in Kaolack (n=61) and Louga (n=>56)
(Table 2).

In high endemic settings, the proportion of SAC and
adults represents 20.8% and 38.8% respectively. In mod-
erate endemicity settings, the proportion of SAC and
adults was 16.5% and 6.1% respectively. In low endemic-
ity, only school aged children were concerned with a total
number of 720, 257 (17.7%) (Table 4).

According to regions, Saint Louis, Matam and Louga
have the highest number of SAC and adults exposed to
schistosomiasis. In moderate endemic regions, the num-
ber of SAC exposed was more important in Ziguinchor
(53.6%), Sédhiou (56.8%), Kolda (49.0%) and Diourbel
(49.1%). In low endemic areas, only SAC were exposed
(Table 2).

Changes in community endemicity categories from district
1U to community level implementation

The Fig. 2 illustrates the changes in endemicity category
from district level to community level. At district level,
324 1Us (20.1%) were classified non endemic. When ana-
lyzing at community level, the number of non-endemic
IU was almost twice more important (n=666) (41.4%).

Regions (14)

Y

Population

Districts (79)

(17,156,624 hbts)

Y Y

4

Use sub-IU o Use JRSM | Using highest WHO/AFRO SCH
endemicity Us§3lg &r;dg;u)c - endemicity |adjacent endemicity| |risk assessment tool!
169 (10.5%) 200 653 (40.5%) ! 0 (0%) 249 (5.5%) |

A

4

1610 (100%)

Total number of health areas

Fig. 2 Different data sources used for disaggregation at community level. hbts habitants
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Table 1 Sources of data for endemicity categories by regions
Region Using Community Using District Using JRSM Using highest To be WHO/AFRO risk Total
endemicity endemicity endemicity adjacent endemicity investigate assessment tool
Dakar 19 70 65 0 0 0 154
Diourbel 1 7 17 0 0 91 116
Fatick 19 36 25 0 0 49 129
Kaffrine 17 43 0 0 0 39 99
Kaolack 1 68 15 0 0 26 120
Kedougou 1 20 22 0 0 0 43
Kolda 6 42 25 0 0 0 73
Louga 3 24 100 0 0 1 128
Matam 20 10 74 0 0 0 104
Saint-Louis 9 44 78 0 0 0 131
Sedhiou M 53 0 0 0 1 65
Tambacounda 8 18 114 0 0 0 140
Thiés 32 40 64 0 0 42 178
Ziguinchor 12 64 54 0 0 0 130
Total 169 539 653 0 0 249 1610
% 105 335 40.6 0.0 0.0 155 100.0

Number of low endemic IU was high at district level
was 352 (21.9%) while that at community level was 264
(16.4%). Same tendency was noted concerning high ende-
micity at district level compared to community level:
33.5% vs 24.7% (Fig. 3).

When looking the changes in endemicity category from
district implementation level to community level imple-
mentation, the results have demonstrated that among
324 IUs classified as non-endemic at district level, 314
(96.9%) remain non endemics. However, 8 IUs (2.5%)
considered non endemic become low at community level.
In areas classified low endemic at district level (n=352),
153 (43.5%) IUs remain low at community level. How-
ever, 186 (52.8%) and 13 (3.7%) become non endemic
and moderate respectively. At district level, 394 IUs were
classified moderate. The analysis at community level
showed that only 176 (44.7%) remain moderate whereas
153 (38.8%), 60 (15.2%) and 5 (28.0%) IUs became respec-
tively non endemic, low, and high. Among areas classified
as high endemic at district level, 392 (72.6%) remain high,
while 92 (17.0%) became moderate, 43 (8.0%) low and 13
(2.4%) non-endemic at community level (Table 3).

Community level endemicity and population requiring
treatment

According to the target population and drug quantity, the
number of areas requiring preventive chemotherapy is
more important at district level (1286) compared to com-
munity level (944). The number of SAC requiring treat-
ment is also more important at district level compared
to community level. The difference between two levels

is 144,850 SAC, representing (9.3%). This mean that less
praziquantel drugs are required in community IU com-
pared to districts IU (Table 4).

Treatment adequacy according to the endemicity category
Concerning the under treatment, at district level 10 IUs
were classified non endemic (not requiring treatment).
When analyzing at community level, the results showed
that 8 IUs became low endemic, one became moderate
and one high. IUs classified low and moderate at district
level, became moderate and high at community level.

When regarding areas over treated, the results showed
that areas classified moderate (213 IUs) at district level
were not moderate at community level. 153 IUs (71.8%)
were non endemic, and 60 IUs (28.2%) were low. Similar
result was observed in high endemicity. Among 148 IUs
classified high endemic, 13 IUs (8.8%) were non endemic,
43 IUs (29%) low and 92 IUs (62.2%) were moderate
(Table 5).

Treatment adequacy according to the target population

Table 6 shows the treatment adequacy at district level
and community level. Concerning the under treatment,
the results showed that among 52,228 targeted popula-
tion considered as non-endemic at district level, 43,143
(82.6%) remain non endemic but 4529 (8.7%) and 4556
(8.7%) became moderate and high respectively at com-
munity level. However, population considered low and
moderate at district level keep same status at community
level. For 282,869 people considered at high risk at dis-
trict level, none of them was at high risk at community
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Fig.3 Comparison of endemicity categories from district level implementation to community level implementation (N=1610)

Table 3 Final endemicity category at community level

Endemicity category (Community level) Number Percentage (%)
Non endemic at district level implementation (n=324)
Non endemic 314 96.9
Low 8 2.5
Moderate 1 03
High 1 03
Low endemicity at district level implementation (n=352)
Non endemic 186 528
Low 153 435
Moderate 13 37
High 00 00
Moderate endemicity at district level implementation (n=394)
Non endemic 153 388
Low 60 15.2
Moderate 176 44.7
High 5 13
High endemicity at district level implementation (n=540)
Non endemic 13 24
Low 43 8
Moderate 92 17
High 392 726

level. 30.2% were classified low and 69.8% were consid-
ered as moderate (Table 6).

School aged children adequatly treated according

to the regions

According to regions, SAC living in Louga, Saint Louis
and Kaolack were more treated adequately with 15.6%,
15.2% and 14.7% respectively. Thies, Kaolack and Dakar
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Table 4 Comparison of target population and drug quantities between district level implementation and community level

implementation

District level implementation

Community level implementation Variation (%)

Number of sub-districts 1286
SAC requiring treatment 1,565,558
PZQ estimates 3,913,895

944 —342(26.6)
1,420,708 — 144,850 (9.3)
3,551,770 —362,125(9.3)

SAC school aged children, PZQ Praziquantel

Table 5 Treatment adequacy for community health areas by endemicity category, n (%)

PC strategy adequacy District level implementation

Community level implementation

Community level endemicity category

Non endemic Low Moderate High

Adequat treatment Non endemic 314 314 (100%) 0 0 0

Low 153 0 153 (100%) 0 0

Moderate 176 0 0 176 (100%) 0

High 392 0 0 0 392 (100%)

Total 1035 314 153 176 392
Under treatment Non endemic 10 0 8 1 1

Low 13 0 0 13 (100%) 0

Moderate 5 0 0 0 5 (100%)

High 0 0 0 0 0

Total 28 0 8 (28.6%) 14 (50%) 6 (21.4%)
Over treatment Non endemic 0 0 0 0 0

Low 186 186 (100%) 0 0 0

Moderate 213 153 (71.8%) 60 (28.2%) 0 0

High 148 13 (8.8%) 43 (29%) 92 (62.2%) 0

Total 547 352 103 92 0
Total 1610 666 264 282 398

have the highest proportion of SAC under treated.
Over treatment was highly found in Kolda (28.9%) and
Kaffrine (13.8%).

The quantity of drugs underestimated was more
important in Thies (30.8%), Fatick (21.9%), Dakar
(17.9%) and Kaolack (16.4%). Drugs overestimated were
more frequent in Kolda (20.4%) and Tambacounda
(19.4%) (Table 7).

According to the new WHO guidelines on control
and elimination of human schistosomiasis (2022), the
results (see Table 8) showed that the annual treatment
with praziquantel concerned only population living in
endemic areas with the prevalence >10%. It concerns
680 (42.2%) of communities with a total of 1,515,242
(34.9%) SAC and 2,821,682 (65.1%) adults. The mains
regions with community health areas requiring the
annual treatment are Saint Louis, Louga, Matam, Tam-
bacouda, Kédougou and Kolda (Table 8).

Discussion

Endemicity and the use of decision tree

This analysis was conducted for updating the endemicity
of schistosomiasis at community level for better target-
ing population requiring preventive with praziquantel.
The results from the analysis show that 40.5% and 33.5%
of data from the decision tree was generated using JRSM
and the district endemicity. The community endemicity
was used in 10.5%. The WHO/AFRO risk transmission
assessment tool was also used to update endemicity in
5.5%. The results demonstrated that the JRSM form, the
district-endemicity, the community-endemicity and the
WHO/AEFRO risk transmission assessment tool could be
considered as a useful tool for updating the endemicity
of schistosomiasis. However, the interpretation and vali-
dation of the data require a large concertation with the
participation of all stakeholders (schistosomiasis pro-
gramme, operational level, scientists, epidemiologists,
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Table 6 Treatment adequacy for target populations by endemicity category, n (%)
PC strategy adequacy District level implementation Community level implementation
Community level endemicity category
Non endemic Low Moderate High
Adequat treatment Non endemic 0 0 0 0 0
Low 446,631 0 446,631 (100%) 0 0
Moderate 443,141 0 0 443,141 (100%) 0
High 821,910 0 0 0 821,910 (100%)
Total 1,711,682 0 446,631 443,141 821,910
Under treatment Non endemic 52,228 0 43,143 (82.6%) 4529 (8.7%) 4556 (8.7%)
Low 24,200 0 0 24,200 (100%) 0
Moderate 19,530 0 0 0 19,530 (100%)
High 0 0 0 0 0
Total 95,958 0 43,143 28,729 24,086
Over treatment Non endemic 0 0 0 0 0
Low 0 0 0 0 0
Moderate 144,990 0 144,990 (100%) 0 0
High 282,869 0 85,493 (30.2%) 197,376 (69.8%) 0
Total 427,859 0 230,483 197,376 0
Total 2,235,499 0 720,257 669,246 845,996
Table 7 Treatment adequacy according to the regions
Regions Number of SAC adequatly SAC under SAC over treated, n (%) Under estimated  Over
communities (%) treated, n (%) treated, n (%) drugs, n (%) estimated
drugs, n (%)
Dakar 154 (9.6) 0(0.0) 18,943 (19.7) 0(0.0) 15,628 (17.9) 0(0.0)
Diourbel 116 (7.2) 128479 (7.5) 0(0.0) (0.0) 0(0.0) 0(0.0)
Fatick 129 (8.0) 63,129 (3.7) 15,274 (15.9) 0(0.0) 19,092 (21.9) 0(0.0)
Kaffrine 99 (6.1) 38,026 (2.2) 0(0.0) 58,955 (13.8) 0(0.0) 25,054 (5.5)
Kaolack 120 (7.5) 250,955 (14.7) 25,527 (26.6) 0(0.0) 14,361 (16.4) 0(0.0)
Kedougou 43(2.7) 55371(3.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Kolda 73 (4.5) 113,586 (6.6) 0(0.0) 123,616 (28.9) 0(0.0) 92,163 (20.4)
Louga 128 (8.0) 266,985 (15.6) 0(0.0) 37,408 (8.7) 0(0.0) 46,760 (10.4)
Matam 104 (6.5) 168,440 (9.8) 0(0.0) 43,409 (10.1) 0(0.0) 65,111 (14.4)
Saint-Louis 131(8.1) 259,924 (15.2) 0(0.0) 57,377 (134) 0(0.0) 71,718 (15.9)
Sedhiou 65 (4.0) 1467 (0.1) 4556 (4.7) 44,408 (104) 11,390 (13) 55510 (12.3)
Tambacounda 140 (8.7) 198,319 (11.6) 0(0.0) 52,757 (12.3) 0(0.0) 87,786 (19.4)
Thies 178 (11.1) 69,829 (4.1) 31,658 (33) 9929 (2.3) 26,871 (30.8) 7433 (1.6)
Ziguinchor 130 (8.1) 97,172 (5.7) 0(0.0) 0 (0.0) 0(0.0) 0
Total 1610 (100) 1,711,682 (100) 95,958 427,859 (100) 87,342 (100) 451,535 (100)

SAC school aged children

parasitologists, community health workers, water and

sanitation specialists and partners).

Endemicity

According to regions, the results showed that high ende-
micity communities are located in Tambacounda, Saint

Louis, Matam, Louga and Kedougou. These regions rep-

resent the Senegal River Bassin. Since the construction of
Diama Dame, schistosomiasis became endemic in these
areas. This was demonstrated by Southgate et al. in 1997

when assessing the effects after the construction of the
Dams of Diama and Manantali [20]. Piquet et al. have
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found similar results [21]. In 2009 Meurs et al. found
high prevalence of S. mansoni (61%) and S. haematobium
(50%) in the north of Senegal [4]. A recent impact evalu-
ation conducted by the SCH/STH Programme in Sene-
gal River Bassin have showed that schistosomiasis is still
endemic in this arear with prevalence ranging from 18%
to 96% in the Delta and from 3% to 93% in the river valley
[14]. Similar results were described previously [12]. The
results from our study were confirmed by Ndiaye et al.
when evaluation the impact of Schistosomiasis Control
Program in Ethnic group in Kedougou [22].

The persistence of high endemicity in these regions is
due to the location of these regions along the Senegal
Bassin River and the frequent contact of population with
water due their domestic activities.

Highest number of non-endemic communities were
found in Thies and Dakar. These communities are known
as non-endemic areas for schistosomiasis. However, in
Factick and Sedhiou, schistosomiasis is noted in some
districts. In Niakhar district located in Fatick region, one
previous study on the protective effect of schistosomiasis
against malaria was carried out in two villages (Tukar and
Diokhine), and the overall prevalence of urinary schisto-
somiasis was 67% [23]. Same tendency was observed by
Senghor et al. when assessing the prevalence and inten-
sity of urinary schistosmiasis in school children [24].

More than 60% of IUs in Sedhiou are non-endemics but
35% are classified moderate and high endemicity. Similar
results were previously described by the Schistosomiasis
Control Program [25].

Low endemicity was also found in 264 communities
and it was more important in Kaolack and Louga. These
regions are known as areas of low endemicity because of
temporary transmission.

Recent studies showed that the prevalences varied from
10% in the central regions with seasonal transmission, to
over 95% in the Senegal River Basin where the transmis-
sion is perennial [26, 27].

Changes in endemicity categories

Results from the analysis have demonstrated that there
is a considerable change in endemicity category from
district implementation level to community implemen-
tation level. The number of non-endemic IUs was more
important at community level compared to district level.
A decrease of IU classified high endemic was noted from
district level to community level. The same tendency
was also observed concerning the low and moderate
endemicity.

Similar results were noted concerning the population
exposed. Population number decrease from district to
community level. These results suggest, there is better
classification and better target of population exposed.
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Based on these result, better planning of preven-
tive chemotherapy campaign could be done to opti-
mize the use of praziquantel at community level. If PC
is well planned, it will allow to reduce morbidity related
to schistosomiasis. This was demonstrated by Senghor
et al. when evaluation the impact of annual praziquantel
treatment on urogenital schistosomiasis in central part
of Senegal from 2011 to 2014. A significance decrease
of the prevalence was noted (from 57.7% to 10.1%) [9].
When assessing the effect of preventive chemotherapy
with praziquantel on schistosomiasis among school aged
children in sub-Saharan Africa, Kokaliaris et al’s research
showed that preventive chemotherapy with praziquantel
can decrease considerably the prevalence of schistoso-
miasis. They showed that Schistosoma prevalence among
school aged children decreased from 23% in 2000-2010
t0 9.6% in 2015-2019, an overall reduction of 58.3% [28].

Treatment accuracy
The community data analysis has demonstrated that PC
implementation strategy at district IU level is subject to
“under treatment” and “over treatment” both in the num-
ber of community health areas (26.6% reduction) as for
the number of target population requiring treatment
(9.3% reduction). The results showed that among 10 IUs
classified non endemic at district level, 8 IUs became low
endemic, one became moderate and one high. IUs classi-
fied low and moderate at district level, became moderate
and high at community level respectively. These results
suggest that the 20 IUs were under treated at district
level. In terms of population, 52,815 habitants requiring
preventive chemotherapy were not treated. This part of
the population continues to be potential sources of dis-
eases transmission. When mass drug administration is
well planned, the impact must be a reduction of disease
transmission. This has been demonstrated by Stothard
et al. who showed a relative reduction of schistosomiasis
prevalence of 47.5% (2011-2014) and 64.5% (2015-2019)
[29]. When regarding the over treatment, among areas
classified moderate (213 IUs) at district level, 153 IUs
(71.8%) were non endemic, and 60 IUs (28.2%) were low
at community level. Similar result was observed in high
endemicity, among 148 IUs classified high endemic, 13
1Us (8.8%) were non endemic, 43 IUs (29.0%) low and 92
1Us (62.2%) were moderate. The consequences are impor-
tant in terms of drugs use and resources deployed. All
these districts usually planned for annual MDA are no
longer necessary which has a significant impact in sav-
ing resources, logistic and drugs. The planned resources
could be adequately relocated to community level where
appropriate.

Overall, under-treatment and over-treatment have
been observed with implication on drug estimation and
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number of populations requiring PC according to WHO
guidelines.

The elimination schistosomiasis as a public health
problem requires a better targeting of populations
requiring preventive chemotherapy and by considering
all populations at risk including pre-school aged chil-
dren (pre-SAC), school aged children and all adult at risk.
Concerning the pre-SAC living in high endemic areas
with high intensity of infection, the development of pedi-
atric formulation could allow to cover this age group so
far excluded in mass drug administration campaign. Sev-
eral studies have shown the effectiveness of pediatric for-
mulation [30, 31].

This study presented several limitations. The inad-
equate data to inform the analysis tool, the lack of risk
assessment data to inform outcomes of the tool, and the
limitations and gaps in some cases of the local knowledge
for each community, by the MoH staft participating in
data validation could be considered as limitations of the
study.

Conclusions

The results of this study showed that analysis at commu-
nity level could allow for better optimization of the use
of praziquantel at the community level. This analysis at
community level through the WHO decision tree allows
to update the endemicity of schistosomiasis and to bet-
ter targeting the populations requiring preventive chem-
otherapy. By allowing to avoid under- or over-treating
populations, this concept of analysis at community level
could be of capital help in achieving the objectives set by
the WHO.
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