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Abstract

Background

There are few data on imported schistosomiasis — especially in children. The objectives of the
present study were to estimate the prevalence of imported schistosomiasis in at-risk children
in the greater Paris region of France and to compare diagnostic methods.

Method

Children at risk of schistosomiasis who consulted or were hospitalized in four hospitals in the
greater Paris region were prospectively included. Clinical and laboratory data were collected.
Urine and feces samples were screened for Schistosoma spp. using microscopy, a point-of-
care circulating cathodic antigen and a real-time polymerase chain reaction assay. Serum
samples were screened using Western blot, ELISA, indirect hemagglutination, and
immunochromatographic assays. The diagnosis was characterized as confirmed (positive
microscopy analysis) and as suspected (positive ELISA and Western blot assays). The
prevalence of schistosomiasis and the tests’ performances were estimated using the latent
class method.

Results

A total of 114 children were included. Most of the children were newly arrived migrants from
sub-Saharan Africa. The mean age was 13.2 years-old. There were 12 (10.5%) confirmed
cases and 13 (11.4%) suspected cases. Half of the confirmed and suspected cases were
asymptomatic. The prevalence was 24.3%. The ELISA and the Western blot assays presented
the same sensitivity (83%) and specificity (99%). The serum immunochromatographic assay
also showed good performance.

Conclusions

The high prevalence of imported schistosomiasis among at-risk children in the greater Paris
region confirms the need for systematic screening. A serum immunochromatographic assay
appears to be one of the most effective screening methods for a low cost.



L. Introduction
Schistosomiasis is a neglected parasitic disease that affects about 250 million people
worldwide[1]. The prevalence of imported schistosomiasis (IS) among children has not been
extensively characterized[2],[3]. This parasitosis is a public health issue in pediatric
populations, since the prevalence in endemic countries is highest among young adolescents[4]
and the later the diagnosis, the greater the risk of developing long-term comorbidities (such as
urinary tract fibrosis, liver cirrhosis, and cancer)[5]. Children are often asymptomatic
complicating the diagnosis for pediatricians[6].
International guidelines recommend that adult migrants from endemic areas should be
systematically screened for schistosomiasis, regardless of whether they are symptomatic or
not [7],[8],[9]. However, the lack of studies of pediatric IS means that there are no specific
guidelines on screening and diagnostic methods in children.
Furthermore, the lack of a “reference standard” diagnostic test for schistosomiasis is
associated with underdiagnosis of this disease, especially in individuals with a low worm
burden [10],[11]. Combining several laboratory assays can nevertheless increase the
reliability of diagnosis. According to the current French guidelines, a diagnosis of
schistosomiasis should be confirmed by combining serologic assays (screening by an ELISA
and/or an indirect hemagglutination (IHA) assay and confirmation by a Western blot (WB)
assay if one (or two) of the previous test is positive) and microscopic detection of eggs in
urine or feces samples[12]. A urine rapid diagnostic test for the circulating cathodic antigen
(CCA) produced by adult Schistosoma has been used in endemic areas for several years (Point
of care (POC) — CCA)[13]. These POC-CCAs give immediate results, are inexpensive, and
require little analytical material but their accuracy is very controversial depending on the
studies, with a low specificity for IS [14],[15]. Moreover, it has been reported that rapid
immunoglobulin G and M immunochromatographic tests (ICTs) of serum samples are a
highly sensitive tool and help not to miss cases of IS [16],[17]. It appears to be a suitable
screening tests, even when used alone but its lower specificity compared to microscopy
cannot confirm diagnosis[18]. Finally, the value of molecular biology techniques (such as
real-time polymerase chain reaction (RT-PCR) assays) relative to other diagnostic tools is
currently being studied but has not yet been clearly determined[19],[20].
In view of the lack of (i) epidemiological and clinical data on IS in children in Europe and (ii)
data on the performance and feasibility of the various diagnostic tests in this population, we

performed a prospective and multicenter study of confirmed and suspected cases, the



prevalence of IS and the diagnosis test performance using latent class method (LCA)in an at-

risk pediatric population in Paris area, France.

II. Methods

2.1 Study design

Between June 16", 2017, and June 5%, 2018, children were prospectively included during
general pediatric consultation or hospitalization for a different pathology by four hospitals in
the greater Paris region of France (Delafontaine, Jean Verdier , Necker Enfant Malades and
Robert Debré hospitals). Clinicians screened every patient for study inclusion criteria during
consultation or hospitalization. These centers were selected because they treat a large number
of immigrants or people having visited friends and relatives in regions where schistosomiasis

1s endemic.

2.2 Inclusion and exclusion criteria

The main inclusion criteria were (i) age over 3 and under 18, and (ii) arrival within the
previous 12 months from an endemic area (defined by the 2012 World Health Organization
(WHO) Schistosomiasis World Map) or, for children born in France, return from a stay of
more than 3 months in an endemic area with at least one skin contact with freshwater during
the trip. The exclusion criteria were (i) previous diagnosis and treatment of schistosomiasis in
France and no subsequent at-risk fresh water contacts after treatment (for children born in
France), (ii) lack of consent or (iii) missing clinical or diagnostic data. Due to ethical

considerations, children who did not need a blood sample could not be included in the study.

2.3 Collection of clinical and laboratory data

When corresponding to inclusion criteria, demographic and clinical data (gender, age,
comorbidities, country of origin or endemic regions visited, and hematuria) were collected
anonymously on an online case report form. Weight and height were recorded and compared
to the WHO growth standards. Four mL of venous blood was collected in an anticoagulant-
free, and 7 mL in an EDTA tube for a blood count. An eosinophil count above 0.5 G/L was
considered abnormal.

For each child, the parents or legal guardians were also asked to collect (i) three samples of
fresh feces several days apart and (ii) a 24-hour urine sample or a post-exercise full bladder
urine sample. All samples were sent to the Parasitology and Mycology Laboratory at
Avicenne Hospital (Bobigny, France) for centralized analysis. After sedimentation or

centrifugation of the 24-hour or full-bladder urine sample, the whole pellet was examined
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under the microscopic. Schistosoma eggs in feces samples were detected by direct
microscopic observation after centrifugation in merthiolate-iodine-formaldehyde saline

reagent

Serologic assays were carried out according to the respective manufacturer's instructions: an
IHA assay (Fumouze Diagnostics, Signes, France), an ELISA assay (Bordier Affinity
products, Crissier, Switzerland), a serum immunochromatographic assay for anti-Schistosoma
IgG/IgM (LDBIO Diagnostics, Lyon, France), a WB assay for anti-Schistosoma 1gG
(SCHISTO 1II, LDBIO Diagnostics) and a cassette-based POC-CCA (Rapid Medical
Diagnostics, Pretoria, South Africa). The results of the POC-CCA were scored as “negative”,
“trace” or “positive” when the test line was absent, faint or a clear, respectively.

DNA from one gram of feces or from 1 ml of urine was extracted with the MagNA Pure
Compact Nucleic Acid Isolation Kit I - Large Volume (Roche), after incubation with
proteinase K and Bacteria Lysis Buffer (Roche) for 10 min at 65°C and then 10 min at 95°C.
A genus-specific RT-PCR assay targeted the 28S ribosomal RNA gene of the most common
Schistosoma species in humans. The forward and reverse primers were those described
previously by Cnops et al. [19]. An internal positive control (Tagman Exogenous IPC, Life
Technologies) was used to detect the possible presence of PCR inhibitors. The reaction was

run on a QuantStudio7™ system (Thermo Fisher Scientific).

2.4 Ethics statement

Except in the case of unaccompanied minor refugees (UMRs), each child’s parents or legal
guardians gave their written, informed consent to the child’s participation in the study. The
children also gave their verbal, informed consent. Assistance from a translator was provided
when necessary. Given the absence of parents or legal guardians for UMRs, the latter were
considered to be emancipated minors and so were asked to give their written, informed
consent directly.

In line with the French legislation on non-interventional, observational research, the study
was registered with the French National Data Protection Commission (Commission nationale
de l'informatique et des libertés (Paris, France); reference: 2043391) and approved by the
local institutional review board (CLEA, Avicenne Hospital, Bobigny, France; reference:
CLEA-2015-020). Personal data were anonymized by assigning a unique identifier to each
study participant. The laboratory data were anonymized after the child and/or the parents or

legal guardians had been informed of the diagnosis. Children with positive serology and/or
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positive microscopy were treated with praziquantel (40-60mg per kg) and a follow up was
planned according to the French guidelines (microscopy and ultra-sound follow up every 3

months for at least a year)[12].

2.5 Study primary and secondary endpoints

The study’s primary endpoint was to estimate prevalence of imported schistosomiasis in
children using the LCA. The secondary endpoints were to describe children suspected cases
(positive ELISA and WB serologic assays) and confirmed cases (urine or feces microscopic
analysis with positive egg search) [21] of schistosomiasis and describe the diagnostic
performance (sensitivity, specificity, negative predictive value (NPV), and positive predictive
value (PPV)) of the various tests: the WB, ELISA, IHA, and immunochromatographic
serologic assays, the egg microscopy analysis of urine and feces samples, and the urine POC-
CCA. In all cases, blood and urine samples were also screened for eosinophilia and hematuria,

respectively.

2.6 Sample size calculation

We expected to see a prevalence rate of 10% for IS. For a 95% confidence interval (CI) with a
precision of + 3.5%, it is necessary to include 300 children using exact Clopper Pearson

Method.[22].

2.7 Statistical analysis

The data collected were described using the number and the percentage (%) for the qualitative
variables. In the other cases, the mean and standard error (SD) or the median and interquartile
range (IQR) were used for the quantitative variables. With a view to identifying clinical
factors associated with IS, we performed a logistic regression. All factors with a p-value
<0.25 were included in the multivariate model with stepwise selection based on the Akaike

information criterion (AIC).

In the absence of a reference standard, a statistical model based on latent class analysis (LCA)
was used to combine multiple test results and prevalence (the WB, ELISA, and IHA assays,
the urine microscopic analysis, the POC-CCA, and the ICT) in order to construct a reference
standard outcome [23],[24]. Feces microscopic analysis, feces and urine RT-PCR were
excluded due to the large proportion of missing data. Three models presented a variable

containing 2, 3 and 4 latent classes. The latent two-class model was selected using the AIC



and Bayesian Information Criterion (BIC). Then for each of the diagnostic tests, we calculated

sensitivity, specificity, positive and negative predictive values (PPV and NPV).

All tests were two-tailed, and the results were considered statistically significant when p<
0.05. All analyses were performed using R software (version 3.3.3, The R Foundation for

Statistical Computing [25]).

III. Results

3.1 Study population characteristics

A total of 123 children of 300 planned were included. Nine children were excluded, due to
missing clinical or laboratory data. The study population’s demographic and clinical
characteristics are summarized in Table 1.

One hundred and eight of the 114 children (95%) had been born outside of France. The main
countries of birth were Mali (n=34, 31.6%), Republic of Guinea (n=21, 19.3%), Céte d’Ivoire
(n=16, 14.9%) and Democratic Republic of Congo (n=14, 13.1%). For the six patients born in
France, the at-risk areas visited were Benin, Democratic Republic of Congo, Cote d'Ivoire,
Mali, and Senegal. Male to female sex ratio was 2.9.

Forty-eight children (42.1%) were UMRs; on average, the UMR were older than the non-
UMRs (mean age: 15.5 + 1.73 vs. 11.6 £ 4.46, respectively; p<0.001). New arrivals were
asked if they had already been treated with praziquantel (in mass treatment campaigns) but

the answers were often uncertain and could not be reliably analyzed.

3.2 Parasitological and biological data

The patients’ laboratory data are summarized in Table 2. Of the nine patients with a positive
urine microscopy assay for Schistosoma haematobium, six had a negative POC-CCA, two had
a positive POC-CCA, and the ninth patient was not tested with a POC-CCA). Of the three
patients with a positive Schistosoma feces microscopic analysis, 2 had a positive POC-CCA
test (one positive microscopy for Schistosoma mansoni and the other for Schistosoma
haematobium). In 15 patients, the feces microscopic analysis revealed the presence of other
parasites (Giardia intestinalis, Entamoeba histolytica/dispar, Entamoeba. coli, Endolimax
nanus, Ankylostomidea, Hymenolepsis nana, Blastocystis hominis). Twenty-nine of the 114
patients had a positive WB assay. Twenty-two patients had positive results for two or more
serologic tests: 15 were positive according to the WB, the IHA and the ELISA assays, and 13
were positive according to the WB and the ELISA assays only. Thirty-seven patients had a

positive ICT, 20 corresponding to a “trace” result (considered as positive). Only five patients
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had a negative ICT and a positive WB assay. Twenty-four children had a positive ICT, WB
and ELISA assays. One child was tested positive for S. haematobium in microscopy, with

positive ELISA, THA and ICT assays but with a negative WB assay.

3.3 Prevalence and burden of schistosomiasis
There were 12 confirmed cases (12/114, 10%) and 13 (13/114, 11.4%) suspected cases.
The estimated prevalence of IS using LCA analysis was 24.3% (23/93, 95C1%: 16.4-34.8).

Our initial screening target (n=300) was based on a hypothetical prevalence of 10%.
However, the final analysis revealed a prevalence above 20% meaning the precision of this
prevalence is now wider (£ 8.5%) with 114 children included [22]. The clinical data on
schistosomiasis-positive (confirmed and suspected patients) are summarized in Table 3. Nine
out of the 25 positive patients (36.0%) had underlying conditions — mostly infectious diseases,
such as active tuberculosis, malaria, typhoid and scabies. The child born in France had been

infected for schistosomiasis in Mali. Thirteen of the 25 children (52%) were asymptomatic.

3.3.a. Confirmed IS

Of the nine patients with positive urine microscopic analyses [9/111], two were
asymptomatic. Three of the 5 patients with macroscopic hematuria had a positive urine
dipstick test for hematuria. The two patients with negative dipstick for hematuria had
intermittent macroscopic hematuria. Two patients had abdominal pain, one had a positive
urine dipstick test for hematuria and the other was negative.

Three out of 66 tested patients had a positive feces microscopic analysis (two for S. mansoni
and one for S. haematobium). The two patients harboring S. mansoni were asymptomatic, and
the patient harboring S. haematobium had abdominal pain and a negative urine dipstick test.

3.3.b Suspected/confirmed IS

Fifteen schistosomiasis suspected/confirmed cases out of 25 (60%) had undergone an
ultrasound assessment after diagnosis, the rest being lost to follow up. Eight of the 15 tested
patients (53.3%) had an abnormal abdominal ultrasound result (bladder calcification or
hepatomegaly). It is of interest to note that 3 asymptomatic patients had an abnormal
abdominal ultrasound result (including a confirmed case positive for S. mansoni).

The results of bivariate and multivariable logistic regression analyses comparing

schistosomiasis suspected/confirmed cases with negative cases are summarized in Table 4.



3.4 Diagnostic test performance

Ninety-three of 114 patients (81.6%) had available data for six diagnostic tests (the WB,
ELISA, and IHA assays, the urine microscopic analysis, the POC-CCA, and the ICT), and
were included in the LCA (Table 5). The two latent classes are composed of 23 patients
determined to be positive and 70 patients determined to be negative.

ICT had the highest sensitivity (100%), microscopy and IF had the highest specificity
(100%).WB and ELISA assays had the equivalent performances.

IV. Discussion

The present prospective study is the first to highlight a high prevalence of IS (24.3%) in at-
risk children in the greater Paris region of France, according to the LCA method. Twenty-four
of the 25 patients diagnosed with schistosomiasis were boys (96%). This very strong male
predominance was not found in other studies but might be due (at least in part) to selection
bias, with the inclusion of a high proportion of UMRs[26]. In 2017, it was estimated that
UMRs in France were predominantly boys (95.8%) from sub-Saharan, north and east Asia
[27]. The UMRs were older than the non-refugees in the study; an older age was found to be a
confounding factor and not a risk factor. Most of the children diagnosed with schistosomiasis
in the present study were from Mali or Republic of Guinea — both of which are
schistosomiasis high-prevalence countries [28]. Of the three patients previously treated for
schistosomiasis, two still had one or more positive serologic tests, but a negative microscopy.
These two children were still symptomatic even though they reported previous treatment in
the endemic country. Neither of the two patients was able to specify the date or the name of
the treatment received in the endemic area. One can hypothesize that treatment in the endemic
zone was ineffective (depending on the number of doses received)[29], that children were
reinfected after treatment (since they were symptomatic), or that children retained a
“serological scar”. We consider that all patients with a history of schistosomiasis and previous
treatment in an endemic area should be screened for recontamination or relapse and should be
provided with appropriate care.

In line with the literature data[6],[30], our results showed that of the patients with
suspected/confirmed IS were asymptomatic. Four confirmed out of 12 and nine suspected
cases out of 13 were asymptomatic. Children who had positive diagnostic tests were
nevertheless more symptomatic than those with negative tests (adjusted OR for IS = 3.32).

One can hypothesize that children were asymptomatic because they did not have the time to



develop symptoms or because they were ancient cases and not active schistosomiasis
(especially for adolescents), even though this second theory seams less plausible since three
asymptomatic patients had an abnormal ultrasound. Among confirmed IS with signs and
symptoms, hematuria was the most common feature (5 out of 8 cases) but did not always
match with a positive urine dipstick, since hematuria can be intermittent. Clinicians should be
aware that macroscopic hematuria is not the only sign of S. haematobium infection. Though,
in the study, the urinary dipstick test for hematuria showed to be a useful predictor of IS
(adjusted OR = 10.47) and clinicians should use it easily. Considering all children included,
there were 13 out 114 with hematuria but only 6 were confirmed/suspected of IS, though 2 of
the 7 considered negative for IS had a positive WB and immunochromatography assay, but
were negative for the rest of the tests. These results show how difficult is the diagnosis of IS
even when children are symptomatic. Given the high prevalence of IS observed in children at
risk in the greater Paris region, systematic praziquantel treatment of all at-risk patients (even
without screening) could be considered, since the treatment is well tolerated and cheap (€ 4
per course). However, the fact that three asymptomatic patients (including one tested positive
for S. mansoni) had abnormal ultrasound results confirms the importance of systematic
screening and regular follow-up of at-risk patients. In order to avoid missing complicated,
asymptomatic forms of schistosomiasis, pediatricians should screen children at risk of
schistosomiasis, especially UMRs who present an adjusted OR for IS of 3.09 in our study.

In the literature, the prevalence of IS varies markedly from one study to another, depending
on the diagnostic method used[18],[31],[32]. Our initial screening target was 300 children
with a hypothetical prevalence of 10% but unfortunately we were able to include 114 children
and the study found a greater prevalence of 23%. The reasons of this lower inclusion number
were mainly because most blood tests were not planned (exclusion criteria) for the child
outside the study or parental refusal of consent. UMRs were the most included patients
because as new arrivals, a blood test was planned to screen at least for tuberculosis, HIV,
hepatitis B and C. The high prevalence of IS found here is slightly higher than the literature
value for serologic studies, probably because of a selection bias with a large proportion of
UMRs[33]. When considering microscopic analyses alone, the prevalence here would have
been 8% for urine samples and 4.5% for feces samples, in line with the literature data. One of
the limitations of the present study was that some of the included patients had not undergone
all the diagnostic tests (primarily the feces microscopy analysis, and the urine and feces RT-

PCR assays). This study highlights the difficulties of feces collection for children and the
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need for easier diagnostic methods. We were therefore only able to perform the LCA on 93
patients (81.6%) with data from the other 6 diagnostic tests.

In a recent study, the use of RT-PCR improved Schistosoma detection rate in urine and fecal
samples by a factor of 2.6 for S. haematobium and of 1.4 for S. mansoni, relative to
microscopy[20]. In the present study, a molecular diagnosis of IS using RT-PCR was not
relevant. Relatively few of the 114 patients were tested with this technique (51 for feces and
77 for urine), and the RT-PCR assay did not revealed any additional cases (relative to the
serologic or microscopy analysis). This RT-PCR assay should be improved by studying a
larger cohort of patients and performing an extraction control.

The POC-CCA gave rather disappointing results in our study, even though the literature data
clearly show that POC-CCA is less effective at detecting S. haematobium than S. mansoni -
probably because S. mansoni secretes more CCA[34]. This diagnostic method is probably
effective for the detection of S. mansoni in endemic areas[35] but is not well suited to the
detection of IS[18],[36]. It has been reported that a lateral flow test for CAA was highly
sensitive for diagnosing low-level schistosomiasis, such as IS [37]. However, this recently
developed technique was not available at the time of our study.

Our serologic assay results showed that ELISA and WB assays achieved the same level of
diagnostic performance. Beltrame et al. found that WB assay was more sensitive but that
ELISA assay had higher PPV and specificity; the researchers were unable to account for this
finding[18]. In Europe, the WB assay main disadvantage is its price (€48.60 per test, vs.
€13.50 for an ELISA assay). In our study, the IHA assay had a very low sensitivity (48%) but
a very high specificity making this method less interesting. The serological approach is a
valuable screening tool but its interpretation is only possible in a relatively late stage of
infection and does not allow the differentiation between acute and previous infections or
between persisting infection and re-infection and cannot be used for the follow up[38]. Only
the combination of diagnostic techniques (e.g. serologic assays with microscopic analyses)
increases the sensitivity/specificity of schistosomiasis screening but also increases the cost.

In the present study, the serum ICT gave the best results in terms of sensitivity and the NPV.
Beltrame et al. found similar results[18]. This method has many advantages, such as its low
cost, rapidity (with a result in 30 minutes) and lack of requirement for material. The relatively
low specificity observed in the present study was probably caused by the qualitative nature of
the test result (i.e. positive or negative only). The test was difficult to read because the test
line was faintly positive for 20 of the 37 tested patients —making the interpretation reader-

dependent. However, the ICT gave promising results for mass screening for new diagnostic of
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schistosomiasis and for a low-cost, and should be considered for use in non-endemic areas.
Other interesting, rapid point-of-care diagnostic techniques (such as blood

immunochromatography) are currently being developed[39].

V. Conclusion
This study showed a high prevalence of IS in at-risk children in the greater Paris region of
France. Moreover, this is the first prospective study to have compared ten diagnostic methods
for IS in at-risk children. The serum ICT appears to be an attractive screening method in terms
of high sensitivity, low cost, and short turnaround time; it might usefully replace less sensitive
methods such as IHA and help the clinicians to provide personalized care, rather than mass

treatment, to children at risk of schistosomiasis in non-endemic areas.
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Tables

. Characteristics
Variable (n = 114)
Age (years), mean * sd 13.2+4
Male:female sex ratio 2.9 (85/29)
Unaccompanied minor refugees, n (%) 48 (42.1%)
Underlying conditions, n(%) 50 (43.8%)
None
Declared by the participants 17 (14.9%)
Malaria 3 (2.6%)
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Schistosomiasis

Confirmed diagnosis during the study 5 (4.4%)
Sickle cell disease 6 (5.3%)
Active tuberculosis 3(2.6%)
HIV 3 (2.6%)
VHB 1(0.9%)
Syphilis

30 (26.3%)

Other conditions*

Time interval between arrival in France and consultation (years), mean + sd

0.6+1.3
Signs and symptoms, n (%)
None 84 (73.6%)
Urinary (hematuria) 13 (11.4%)
Intestinal: 17 (14.9%)
Abdominal pain 7
Diarrhea 5
Bloody stools 2
Rectal bleeding 1
Vomiting 2
10 (9.2%)

Urine dipstick test for hematuria (positive), n (%)

Table 1. Demographic and clinical characteristics of the children population studied

*surgical, auto-immune diseases (lupus, sclerodermia), traumatic(fracture,burn), scabies,

nephrotic syndrome, typhoid




Diagnostic method N (%)
WB

Tests performed 114 (100%)

Positive 29 (25.4%)
ELISA

Tests performed 114 (100%)

Positive 28 (25.0%)
IHA

Tests performed 112 (98.2%)

Positive 15 (13.4%)
Serum ICT

Tests performed

105 (92.1%)

Positive 37 (35.2%)
Feces microscopy analysis
Tests performed 66 (57.9%)
Positive for parasites 18 (27.3%)
S. mansoni 2 (11%)
S. haematobium 1(5.6%)
Other 15 (83.4%)

Urine microscopy analysis

Tests performed

111 (97.4%)

Positive (S. haematobium) 9 (8.1%)
POC-CCA

Tests performed 102 (89.5%)

Positive 14 (13.7%)
Feces RT-PCR

Tests performed 51 (44.7%)

Positive 2 (3.9%)
Urine RT-PCR

Tests performed 77 (67.5%)

Positive 1(1.3%)
Eosinophilia

Tests performed 114 (100%)

Positive (>500/mm3) 14 (12.3%)

Mean + SD 1,270 £1,011.2

Table 2: Laboratory test data
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Variable Categories
Confirmed Suspected Confirmed
(n=12) (n=13) and suspected
(n=25)
Country of birth
N (%) 12 13 25

Table 3: Clinical characteristics of children with suspected and/or confirmed diagnostic of

schistosomiasis
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Mali 8 7 15
Guinea 2 5 7
Burkina Faso 1 0 1
Coéte d'Ivoire 0 1 1
France 1 0 1
Male: female sex ratio 12/0 12/1 24/1
Age on the day of consultation (years)
N (%) 12 (100%) 13 (100%) 25 (100%)
Mean + SD 13.9+2.8 15.8 £0.95 14.9+2.3
Unaccompanied minor refugees (n%) 5 (42%) 11 (85%) 16 (64%)
Weight percentile
N (%) 12 (100%) 13 (100%) 25 (100%)
Mean + SD 46,6+ 23.1 57 £21.5 59.6 £23.25
Height percentile
N (%) 11 (92%) 11 (85%) 22 (88%)
Mean + SD 55 £24.6 62,3 £17.2 61,6 £20.1
Signs and symptoms
N(%) 12 (100%) 13 (100%) 25 (100%)
None 4 (36.4%) 9 (69%) 13 (52%)
Urinary (hematuria) 5 (45.5%) 1 (7.7%) 6 (24%)
Intestinal: 3 (25%) 3 (23%) 6 (24%)
Abdominal pain 3 (100%) 1 (33%) 4 (66.7%)
Bloody stools 0 1 (33%) 1 (16.7%)
Other 0 1 (33%) 1(16.7%)
Duration of urinary tract symptoms (months)
N (%) 4 (80%) 1 (100%) 5(83%)
Mean + SD 36 £36.9 48 38+33.4
Duration of intestinal symptoms (months)
N (%) 3 (100%) 3 (100%) 6 (100%)
Mean + SD 9.3+3.8 20,6+19.7 15+15.3
Urine dipstick test for hematuria
N (%) 11 (92%) 13 (100%) 24 (96%)
(n%) 4 (36,4%) 2 (15.3%) 6 (25%)
Time interval between arrival in France and consultation (years)
N (%) 11 (92%) 13 (100%) 24 (96%)
Mean + SD 0.7£1.5 0.4+0.4 0.5+0.9
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Variable Category Studied population p-value | Crude OR Adjusted
Suspected/ [95% CI] OR
confirmed IS Negative (n=89) [95% CI]
(n=25)
Age on the day of consultation(years) 2.4 1.98
Mean + SD 14.9+£2.3 12.7+4 <0.001 | [1.16-4.36] [0.85-4.67)
Unaccompanied minor refugees (n%) Yes 16 (64%) 32 (35.9%) 0.006 2.84 3.09
[1.16-7.1] [1.04-9.42)
Symptoms (n%) Yes 12 (48%) 18 (20.2%) 0.003 3.74 3.32
[1.48-9.79] [1.16-10.51]
Urine dipstick test for hematuria (n%) Yes 6 (25%) 4 (4.5%) 0.004 7.48 10.47
[1.81-32.12] [2.14-56.21)]
Table 4: Bivariate and multivariate analyses comparing suspected/confirmed IS cases and
negative children
Diagnostic method Sensitivity % [95% CI] | Specificity % [95 % CI] PPV [95% CI] NPV [95% CI]
WB 83 [61-95] 99 [92-100] 95 [75-100] 95 [87-98]
ELISA 83 [61-95] 99 [92-100] 95 [75-100] 95 [87-98]
IHA 48 [27-69] 100 [95-100] 100 [72-100] 85 [76-92]
Urine microscopy analysis 35 [16-57] 100 [95-100] 100 [63-100] 82 [73-90]
POC-CCA 26 [10-48] 90 [80-96] 46 [19-75] 78 [68-87]
ICT 100 [85-100] 89 [79-95] 74 [55-88] 100 [94-100]

Table 5: Diagnostic performances of six schistosomiasis diagnostic tests from results of LCA
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