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Abstract

Objectives To evaluate ultrasound and praziquantel to, respectively, assess and reduce urogenital schistosomiasis (UGS)-
associated morbidity in migrants from Sub-Saharan Africa (SSA).

Methods Migrants from SSA with UGS attending three Italian centres for tropical diseases during 2011-2016 were retro-
spectively enrolled. Data on clinical symptoms, routine laboratory, parasitological tests, and ultrasound reported as per the
WHO-Niamey protocol were collected at baseline and at available follow-up visits after treatment with praziquantel 40 mg/
kg/day for 3 days.

Results One hundred and seventy patients with UGS were enrolled and treated with praziquantel. Baseline ultrasonography
showed urinary tract abnormalities in 115/169 patients (68%); the mean global Schistosoma haematobium score was 2.29
(SD 2.84, IQR 0-2), the mean urinary bladder intermediate score 1.75 (SD 1.73, IQR 0-2), and the mean upper urinary tract
intermediate score 0.54 (SD 2.37, IQR 1-10). Abnormalities were more common among the 111 (65%) who were sympto-
matic (p <0.02; OR 2.53; 95% CI 1.19-5.35). Symptoms started in 94/111 (85%) before arriving (median 63 months, IQR
12-119). At follow-up, we observed a significant reduction in the prevalence of UGS-related symptoms, blood, urine, and
ultrasound abnormalities.

Conclusions Our study results support the use of ultrasound and praziquantel for assessing and reducing UGS-associated
morbidity in migrants. Health-seeking behaviour, diagnostic, and treatment delays contribute to the advanced pathology and
qualified treatment success. To ensure earlier treatment, based on our findings, clinical experience, and available literature,
we propose an algorithm for the diagnosis and clinical management of UGS. Multicentre studies are needed to improve the
management of subjects with UGS in non-endemic countries.
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Introduction

Urogenital schistosomiasis (UGS) is caused by Schistosoma
haematobium. Adult worms dwell in the venous plexum of
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urine [1]. UGS is caused by the inflammatory and fibrotic
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supplementary material, which is available to authorized users. urinary tract damage, which may lead to severe and irreversi-
ble complications such as hydronephrosis, renal impairment,
and bladder cancer, and is associated with an increased risk
of HIV transmission [2-5].
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Schistosoma haematobium is currently reported in 43
countries in tropical and sub-tropical areas of the globe [6],
and is increasingly being seen in Europe in international
travellers and displaced populations [7-9]. Sub-Saharan
Africa (SSA) is the area that bears the heaviest burden of
UGS with approximately 112 million of affected individuals
[10]; about 20% of migrants from SSA arriving in Italy are
affected by UGS [11]. Despite its growing importance in
Europe, including local transmission [12—14] and possible
implication in transplant medicine [15], awareness of UGS
is low among European health professionals, leading to dis-
ease progression caused by diagnostic and treatment delays.
This happens despite guidelines such as the 2006 guidelines
of the European Association of Urology (EAU) [16].

The diagnosis of UGS should be suspected in patients
with compatible symptoms (such as haematuria), and/or
history of exposure in endemic countries, and should be
confirmed by serological, parasitological, radiological and/
or histopathological exams [16]. Ultrasonography is a well-
established tool to assess advanced schistosomiasis-related
morbidity [17-19].

The treatment of choice for schistosomiasis is praziquan-
tel (PZQ). In non-endemic areas, PZQ is often administered
in multiple doses—generally 40 mg/kg/day per 2-3 days [20,
21] aiming to eradicate the infection based on the finding
that in endemic areas, the parasitological eradication rate of
a single PZQ dose is about 80% [22].

The present study aims to evaluate the burden of UGS
and UGS-associated urinary tract pathology, and the effects
thereupon of PZQ in immigrants from SSA to Italy.

Methods

A retrospective cohort study of cases of UGS among immi-
grants from SSA into Italy.

Settings

The study was conducted in three Italian centres for tropical
diseases: the Tuscany Reference Centre for Tropical Dis-
eases, Florence; the Centre for Tropical Diseases, IRCCS
S. Cuore-Don Calabria Hospital, Negrar (Verona); and the
University Department of Infectious and Tropical Diseases,
University of Brescia and Spedali Civili General Hospital,
Brescia. All the study sites are specialised in the diagnosis
and treatment of tropical diseases, and are referral centres for
their respective region. Patients were referred to the inpatient
or outpatient departments of the three centres by the emer-
gency department of the hospital, a general practitioner, a
specialist or a public health service.
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Study population and inclusion criteria

All immigrants from SSA with UGS aged > 18 years by the
time of the retrospective enrolment who presented to one
of the three participating centres in the period 2011-2016
were enrolled in the study.

To identify patients with UGS, we first reviewed all
migrant patients from SSA with at least one positive
“schistosoma-specific” test, namely:

e (a) Schistosoma serology and/or

e (b) direct Schistosoma spp. egg identification by para-
sitological analysis of urine or stool, or in histopatho-
logic samples and/or

e (¢) immunochromatographic (ICT) test for Circulating
Cathodic Antigen (CCA) on urine.

Among these patients (migrant from SSA with at least
one test positive), we identified those with UGS if they
satisfied at least one of the following criteria:

e (a) Schistosoma haematobium eggs identified in urine
or in urogenital histopathologic samples; and/or

e (b) presence of lesions compatible with UGS detected
by ultrasonography.

Collected data

Data collected included demographics, presence and type
of UGS-related symptoms, date of onset of schistosomi-
asis-related symptoms, date of first medical consultation
for schistosomiasis-related symptoms, date of diagnosis
of schistosomiasis, results of Schistosoma serology, urine
parasitological examination for Schistosoma eggs, routine
blood and urine test (haemoglobin level; white blood cell
total count; eosinophil count; creatinine; complete stand-
ard urine analysis; HBsAg, HCV-Ab, HIV 1-2 Ab/Ag),
presence and type of urinary abnormalities compatible
with UGS. We also collected the results of parasitologi-
cal tests, routine blood and urine tests as well as results
of post-treatment abdominal ultrasound for those patients
who returned for one or more follow-up visits.

The results of abdominal ultrasonography were reported
according to the WHO-Niamey protocol for S. haemato-
bium-associated ultrasound findings [19], whereby the
assessment of burden of S. haematobium-related pathol-
ogy is given by the sum of two scores: the urinary bladder
intermediate score, which measures bladder irregularity,
thickening, masses/polyps and shape of the bladder, and
the upper urinary tract intermediate score, which evalu-
ates abnormalities of ureters and renal pelvises. A global
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score of 0 means normal findings, while higher score indi-
cates presence and degrees of pathology (Supplementary
Table 1 and Supplementary Figs. 1 and 2). The scores
were retrospectively calculated using ultrasonography
images and radiological reports.

Standard case management

All patients received PZQ 40 mg/kg/day in two divided
doses 4-8 h apart with a meal for three consecutive days
with followed-up visits scheduled at 1-2 months and then
every 3—6 months for at least 1 year.

Statistical analysis

Statistical analyses were performed using Epi Info7™.
Descriptive statistics were used to present the frequency
of variables at baseline. The clinical, laboratory, and UGS-
specific features were compared (1) at baseline between
subjects with at least one post-treatment follow-up visit
and those without and (2) in the subjects with at least one
follow-up visit before and after treatment. To compare cat-
egorical dichotomous variables, we used the Fisher test and
Chi-square test (for independent variables) or McNemar test
(for paired data), and for continuous variable the Student’s
t test (for independent variables) or the Wilcoxon test (for
paired data). p value < 0.05 was considered significant.

Ethics

The study protocol was submitted to the ethics committee
of the coordinating centre (Comitato Etico Regione Toscana
AREA VASTA CENTRO, Florence, Italy) and was approved
on 30th January 2018.

Results

Of the total 443 migrants from SSA with schistosomiasis
(with at least one “schistosoma-specific test positive) seen at
our facilities, all the 170 cases of UGS (38%) were enrolled
in this study. The majority of UGS patients (165, 97%) were
male, with mean age 24.9 years (range 12-76 years). Seven
subjects, seen in the early period of study (2011/2012), were
< 18 years by the time of first presentation at the centre, but
all were > 18 years at the time of retrospective enrolment.
With few exceptions, patients were from West Africa (see
Fig. 1).

The majority of patients (120, 71%) reached Europe in
2014-2016; 58% of cases (n=98) was diagnosed during
2015-2016 (Fig. 2).

The diagnosis of UGS was based on: presence of (1)
Schistosoma eggs only in 55 (32%) cases, namely in urine
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Fig. 1 Country of origin of migrants form Sub-Saharan Africa with
urogenital schistosomiasis
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Fig.2 Number of cases of urogenital schistosomiasis per year of
diagnosis

(n=52) or in urogenital histopathological tissue samples
(n=2), or both (n=1) as the only UGS-defining condi-
tion; (2) both ultrasound abnormalities and eggs in urine
or tissues in 73 (43%), namely, 55 cases with eggs in urine
only, 10 in histopathological tissues only, 8 in both; and (3)
ultrasound abnormalities compatible with UGS in 42 (25%)
as the only UGS-defining condition. In the latter group,
research of eggs in urine was negative for all patients except
two, in which the research was not performed. In this group,
the diagnosis of schistosomiasis was established because of
positive serology (namely, 23 patients with positive ELISA
only, 6 with IFAT only, 4 with WB only and 5 with both WB
and ELISA) or positive CCA (4 patients). Fourteen patients
with UGS had a S. mansoni co-infection (presence of S.
mansoni eggs in stools).
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Serology was available in all but three patients (for whom
diagnosis was based on a positive direct test only). Of the
167 patients with UGS and a serology result, 150 (90%)
were positive on at least one serological test and 17 (10%)
were negative. The combined serological tests sensitivity
was 90%. The individual test sensitivity was 83% for ELISA
(99/120), 85% (57/67) for Western Blot (WB), and 100%
(27/27) for IFAT. Details follow. Of the 150 cases with a
positive serology, 105 (70%) were diagnosed on a single test
(61 ELISA, 27 IFAT, and 17 WB) and 45 on one or both two
tests (33 both WB and ELISA positive, 7 WB positive and
ELISA negative, and 5 ELISA positive and WB negative).

Of the 17 cases with negative serology, two were neg-
ative on both WB and ELISA, three had a negative WB
(ELISA not performed), and 12 a negative ELISA (WB
not performed). Among them, 13 were addressed to our
centres because of compatible symptoms, while in 4, the
diagnosis was suspected due to incidental findings, a patho-
logical ultrasonography (2) or altered urine exams (2). Two
patients with baseline WB negative serology were retested
one month after treatment and seroconverted with the same
test. These 17 patients all were diagnosed as UGS with at
least one direct positive test: one case had eggs in urine,
CCA positive, histopathology positive; seven cases had eggs
in urine, CCA negative, histopathology not performed; one
had eggs in urine, CCA not performed, histopathology not
performed; two had a positive histopathology, no eggs in
urine, CCA not performed; one had positive histopathol-
ogy, eggs in urine not performed, CCA not performed; and
five had CCA positive, no eggs in urine, histopathology not
performed.

Ninety-nine patients were tested with both parasitologi-
cal examination of urine and urine CCA (results reported
in Table 1). Test concordance was low (Cohen’s Kappa was
0.056). Baseline findings are shown in Table 2. At diagnosis,
133 patients (78%) presented with at least one UGS-related
symptom, most commonly macroscopic haematuria and
lower back pain.

Among the 111 symptomatic patients for whom the date
of symptoms onset was available, 94 (85%) reported that the
symptoms started before arriving in Italy (median 63 months
before arriving in Italy, IQR 12-119) and 17 (15%) after
arriving in Italy (median 12 months after arriving in Italy,

Table 1 Analysis of concordance in 99 cases with both circulating
cathodic antigen and research of eggs in urine performed

Eggs in urine

Present Absent
CCA Positive 31 9
Negative 42 17

CAA cathodic circulating antigen
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IQR 4-20). The median time from arrival in Italy or symp-
toms onset (whichever last) and diagnosis was 151 days
(IQR 48.5-281). The median time from diagnosis and treat-
ment was 11 days (IQR 3-30). For 37 asymptomatic sub-
jects, the median delay between the arrival in Italy and diag-
nosis was 61.5 days (IQR 10.5-242.2) and the median delay
between diagnosis and treatment was 17 days (IQR 3-39.5).

Among the 169 patients with baseline ultrasonogra-
phy, urinary tract abnormalities were found in 115 (68%).
At diagnosis, UGS-related symptoms were more common
among patients with ultrasound abnormalities (83%, 96/115)
than those without abnormalities (67%, 36/54) (p <0.02; OR
2.53;95% CI 1.19-5.35). Concerning ultrasonography find-
ings, the mean global S. haematobium score at baseline was
2.29 (SD 2.84, IQR 0-2), the mean urinary bladder inter-
mediate score was 1.75 (SD 1.73, IQR 0-2), and the mean
upper urinary tract intermediate score was 0.54 (SD 2.37,
IQR 0-0).

Twenty-one patients (12%) underwent a surgical proce-
dure, which was a bladder biopsy for suspected bladder can-
cer in 15, either before treatment, because schistosomiasis
was not suspected (n=_8), or after PZQ treatment due to
incomplete resolution of lesions (n=7). In all cases, the his-
topathological examination showed the presence of S. hae-
matobium eggs and was negative for neoplasm. One patient
underwent nephrectomy because of end-stage monolateral
renal disease secondary to hydroureteronephrosis (the diag-
nosis was confirmed by the histopathological examination
of the removed kidney and ureter which showed extensive
ureter fibrosis with embedded S. haematobium eggs). Five
patients underwent bioptic procedures of other organs (two
rectums, two lungs, and one kidney). In all cases but one
lung biopsy, histology showed S. haematobium eggs in the
samples examined.

Testing for HBsAg was positive in 20% of patients (30
out of 153 with known serologic status) and for HIV in 2%
(3 out of 165 with known serologic status), while none of
the 104 tested for HCV resulted positive.

Findings after praziquantel treatment

Table 2 reports the baseline clinical, laboratory, and ultra-
sonographic findings of all patients and compares the find-
ings of those with at least one follow-up value available to
those with none. Patients with at least one follow-up visit
were more likely to have one or more alterations at base-
line than those who did not—specifically if they had had
any symptom (OR 7.26, 95% CI 1.66-31.68), macroscopic
haematuria (OR 2.80, 95% CI 1.32-5.93), microhaematu-
ria (OR 2.63 95% CI 1.18-5.86), leukocyturia (OR 2.08,
95% CI 0.99-4.36), presence of schistosoma eggs in urine
(OR 12.36, 95% CI 2.85-53.58), presence of at least one
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Table2 Symptoms, blood, and urine tests alterations in patients with urogenital schistosomiasis at baseline evaluation

All patients n/N (%) Patients with at Patients without p QOdds ratio
least one follow-up  any follow-up
visit visit
Symptoms
Any symptom 133/170 (78%) 39/41 (95%) 94/129 (73%) 0.0026 7.2606 (1.6643-31.6753)
Macroscopic haematuria 79/162 (49%) 27140 (68%) 52/122 (43%) 0.0063 2.7959 (1.3171-5.9348)
Lower back pain 75/162 (46%) 16/41 (39%) 59/121 (49%) 0.2799 0.6725 (0.3268-1.3840)
Dysuria 26/163 (16%) 9/40 (23%) 17/123 (14%) 0.1928 1.8102 (0.7348-4.4599)
Painful urination 20/163 (12%) 6/40 (15%) 14/123 (11%) 0.5446  1.3739 (0.4900-3.8523)
Pollakiuria 8/162 (5%) 1/40 (2.5%) 7/122 (6%) 0.4121 0.4212 (0.0502-3.5326)
Haemospermia 1/160 (0.6%) 0/39 (0%) 1/121 (0.8%) 0.5690 na
Blood and urine tests
Haemoglobin < 13 g/dL 13/165 (8%) 6/87 (7%) 7/78 (9%) 0.6208 0.7513 (0.2412-2.3399)
White Blood Cells (WBC) <4 x 10°/L 19/164 (12%) 8/87 (9%) 11/78 (14%) 0.3241 0.6168 (0.2345-1.6225)
White Blood Cells> 10 x 10%/L 4/164 (2%) 2/87 (2%) 2/78 (2.5%) 09119 0.8941 (0.12229-6.5036)
Eosinophils > 0.5 x 10°/L 86/166 (52%) 49/88 (56%) 37/78 (47%) 0.2886 1.3922 (0.7550-2.5672)
Creatinine > 1.14 mg/dL 11/164 (7%) 5/77 (6.5%) 6/76 (7.9%) 1 0.8225 (0.2408-2.8096)
Microhaematuria 93/164 (57%) 28/38 (74%) 65/126 (52%) 0.0159 2.6277 (1.1782-5.8606)
Leukocyturia 76/163 (47%) 23/38 (61%) 53/125 (42%) 0.0490 2.0830 (0.9929-4.3699)
Haemoglobin in urine 48/163 (29%) 15/38 (39%) 33/125 (26%) 0.1215 1.8182 (0.8482-3.8972)
Proteinuria> 20 mg/dL 28/161 (17%) 10/38 (26%) 18/123 (15%) 0.0960 2.0833 (0.8656-5.0141)
Presence of eggs in urine 116/165 (70%) 40/42 (95%) 76/123 (62%) <0.001 12.3684 (2.8552-53.5778)
Presence of CCA in urine 40/99 (40%) 17/35 (49%) 23/64 (36%) 0.2206  1.6836 (0.7292-3.8871)
p T test
Mean haemoglobin g/dL 14.58 14.66 14.50 0.4748 0.71624
Mean white blood cells x 10%/L 5797 5953 5621 0.2766  1.09166
Mean eosinophils x 10%/L 628 655 599 0.5204 0.6441
Ultrasound-detectable alterations* P Odds ratio
At least one urinary alteration 115/169 (68%) 40/46 (87%) 75/123 (61%) 0.001  4.2667 (1.6810-10.8294)
Urinary bladder shape alteration 2/169 (1%) 1/46 2%) 1/123 (0.8%) 0.4665 2.7111 (0.1660-44.2660)
Bladder wall irregularities 45/169 (27%) 12/46 (26%) 33/123 (27%) 0.9225 0.9626 (0.44595-2.0780)
Bladder wall thickening 50/169 (30%) 19/46 (41%) 31/123 (25%) 0.041  2.0884 (1.0224-4.2659)
Bladder wall mass 23/169 (14%) 11/46 (24%) 12/123 (10%) 0.0168 2.9071 (1.1795-7.1653)
Pseudopolyps 15/169 (9%) 7146 (15%) 8/123 (7%) 0.0762 2.5801 (0.8784-7.5783)
Ureter dilatation 7/169 (4%) 0/46 (0%) 7/123 (6%) 0.098  Undefined
Renal pelvis hydronephrosis or moderate  10/169 (6%) 3/46 (1%) 7/123 (6%) 0.8385 1.1561 (0.2859-4.6747)
damage
p T test
Mean S. haematobium global score 2.29 291 2.04 0.0049 2.61295
Mean urinary bladder intermediate score  1.75 2.48 1.48 0.0003 3.45085
Mean urinary upper intermediate score 0.54 0.43 0.58 0.3644 0.34718

n number of patients with a symptom or alteration, N number of patients with available information concerning a symptom or alteration

*Each patient could present one or more lesions

urinary tract alteration (OR 4.27, 95% CI 1.68-10.83), blad-
der thickening (OR 2.09, 95% CI 1.02—4.27), bladder mass
(OR 2.91, 95% CI 1.18-7.16), higher mean S. haematobium
global score (p=0.005), and higher mean urinary bladder
intermediate score (p =0.0003).

Table 3 presents changes from baseline for patients with
at least one follow-up value available (for patients with more

than one follow-up visit, the last follow-up value is consid-
ered). There was a significant trend towards improved clini-
cal signs/symptoms, laboratory values and ultrasonographic
findings after PZQ treatment. Nine patients had persisting
eggs in urine and/or positive ICT CCA in the urine after
treatment: six of them were seen 1 month post-treatment
(four with CCA positive and eggs not determined, two with
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Table 3 Baseline and follow-up clinical, laboratory, and ultrasound findings among patients with available baseline data and at least one follow-
up available (for patients with more than one follow-up data available, the last follow-up visit was considered)

Features at baseline

Features at follow-up p Odds ratio

Symptom

Any symptom 39/41 (95%)

Macroscopic haematuria 27/40 (68%)
Lower back pain 16/41 (39%)
Dysuria 9/40 (23%)
Painful urination 6/40 (15%)
Pollakiuria 1/40 (2.5%)
Haemospermia 0/39 (0%)
Blood and urine tests
Haemoglobin< 13 g/dL 6/87 (1%)
White blood cells <4 x 10°/L 8/87 (9%)
White blood cells > 10x 10%/L 2/87 (2%)
Eosinophils > 0.5 x 10°/L 49/88 (56%)
Microhaematuria 28/38 (74%)
Leukocyturia 23/38 (61%)
Haemoglobin in urine 15/38 (39%)
Proteinuria> 20 mg/dL 10/38 (26%)
Presence of eggs in urine 40/42 (95%)

Presence of CCA in urine 17/35 (49%)

Mean haemoglobin g/dL 14.66
Mean white blood cells x 10%/L 5953
Mean eosinophils x 10%/L 655
Ultrasound-detectable abnormalities®
Presence of at least one urinary alteration lesion 40/46 (87%)
Urinary bladder shape alteration 1/46 (2%)
Bladder wall irregularities 12/46 (26%)
Bladder wall thickening 19/46 (41%)
Bladder wall mass 11/46 24%)
Pseudopolyps 7/46 (15%)
Ureter dilatation 0/46 (0%)
Renal pelvis hydronephrosis or moderate damage  3/46 (7%)
Mean S. haematobium global score 291
Mean urinary bladder intermediate score 2.48
Mean urinary upper intermediate score 0.43

9/41 (22%) <0.0001 61 (3.7300-997.6078)
3/40 (8%) <0.0001 49 (2.9797-805.7877)
5/41 (12%) 0.0114 23 (1.3553-390.3210)
0/40 (0%) 0.0044 19 (1.1058-326.4595)
0/40 (0%) 0.0233 13 (0.7323-230.7749)
1/40 (2.5%) 1 1 (0.0198-50.4004)
0/39 (0%) 1 1 (0.0198-50.4004)
4/87 (5%) 0.2482 50 (0.24-104.1526)
12/87 (14%) 0.2059 0.4286 (0.1108-1.6574)
2/87 (2%) 0.3417 1 (0.1409-7.0993)
31/88 (35%) 0.0010 4 (1.6351-9.7856)
4/38 (11%) <0.0001 25 (3.3874-183.5078)
9/38 (24%) 0.0017 5.6667 (1.6606-19.3366)
2/38 (5%) 0.0005 27 (1.6050-454.2099)
4/38 (10%) 0.0832 3 (0.8122-11.0815)
4/42 (9.5%) <0.0001 73 (4.4803-1189.4411)
5/35 (14%) 0.0008 25 (1.4801-422.2629)
p Z value
14.86 0.3173 —1.0012
5565 0.1187 —-1.5618
467 0.0061 —2.7361
27/46 (59%) 0.0005 27 (1.6050-454.2099)
1/46 2%) 1 1 (0.0198-50.4004)
11/46 (24%) 0.7388 1.25 (0.3357-3.6550)
12/46 (26%) 0.0133 15 (0.8567-262.6477)
5/46 (11%) 0.0233 13 (0.7323-230.7749)
4/46 (9%) 0.1797 4 (0.4471-35.7890)
0/46 (0%) na na
0/46 (0%) 0.1336 7 (0.3616-135.5244)
p Z value
1.56 0.0013 -3.2141%
1.43 0.0003 -3.6213%
0.13 Not applicable¥  Not applicable¥

n number of patients with a symptom or abnormality, N number of patients with available information concerning a symptom or abnormality;
* each patient could present one or more lesions; #the W value is 27.5, the critical value of W for N=22 at p<0.05 is 65, therefore, the result is
significant at p <0.05, * the W value is 8, the critical value of W for N=20 at p <0.05 is 52, therefore, the result is significant at p <0.05; ¥ it was
not possible to perform the test on upper urinary tract scores, since there were not enough paired scores

persistent eggs and CCA negative), one after 2 months (with
persistent eggs and CCA negative), and two after 3 months
(one with CCA positive and eggs not determined and one
with persistent eggs and CCA negative). All these patients
were then lost to follow-up.

Both the mean global score and urinary bladder inter-
mediate score decreased significantly after treatment with
PZQ. A follow-up ultrasound was systematically planned for
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all patients, either with or without pathological findings at
baseline examination, but the majority did not come to the
visit (Fig. 4a, b). Considering the last available finding of the
46 patients with at least one ultrasonography examination at
follow-up (performed, on average, 4 months after treatment,
IQR 2.7-5.2 ; range 1-24 months), 6 (13%) presented no
alterations at both baseline and follow-up; 20 (44%) with
baseline alterations improved post-treatment (in 11 the score
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No baseline lesions and no lesions at follow-up

Altered score at baseline and normalized score (=0) at follow-up
M Altered score at baseline and improved score (>0) at follow-up

Altered score at baseline and stable score on follow-up

M Altered score at baseline and worsened score at follow-up

2;4%

6;13%

18;39% 11;24%

Fig.3 Variation of the global score after treatment with praziquantel
in patients with at least one follow-up visit

became 0, in 9 the score decreased but was still >0); and in
18 (39%), the score did not change, and in 2 (5%), it wors-
ened (Fig. 3).

As for safety, after PZQ treatment, 6 out of 150 for which
the information was available (4%) reported mild self-
resolving adverse events, specifically nausea, dizziness, and
itching.

Figure 4 reports a flowchart illustrating the patient’s rate
of loss to follow-up according to the presence of symptoms
and the presence of ultrasonographic alterations at baseline.

Discussion

Consistent with trends across Europe [7], Italy as well is
experiencing an increase in the number of cases of schistoso-
miasis, related to the migratory influx from SSA [23]. How-
ever, awareness of the disease among health professionals
remains limited, leading to diagnostic and treatment delays.

In our cohort of migrants from SSA to Italy diagnosed
with schistosomiasis, more than one-third of the cases were
UGS, a higher proportion than the 22% found in a large mul-
ticentre case series of imported schistosomiasis in Europe
[7]. The difference might be related to different geographical
origins (95% vs. 67% of cases being migrants from West
Africa in our study vs. the European series).

Diagnostic delays

Our data show that in the Italian context, much remains to
be done to diagnose and treat UGS at earlier stages. The
diagnosis was reached among symptomatic patients, on
average 5 months after their arrival in Italy or symptom

a

[ Patients included in the study: 170 ]

[ Symptomatic patients: 133 ] [ Asymptomatic patients: 37 ]

[ Patients with planned follow-up visit: 170 ]
Patients present at follow-up: Patients present at follow-up:
39/133 (29%) 2/37 (5%)
[ Patients included in the study: 170 ]
Patients with US Patients without US
abnormalities: 115 abnormalities: 54
[ Patients with planned follow-up visit: 170 ]
Patients present at follow-up: Patients present at follow-up:
40/115 (35%) 6/54 (11%)

Fig.4 Flowchart reporting the patient’s rate of loss to follow-up
according to the presence of symptoms at baseline and the presence
of ultrasonographic alteration at follow-up

onset (whatever the last) and the majority of patients had
suffered for UGS-related symptom for years (5 years in
median) before arriving in Italy. This meant that on pres-
entation, over two-thirds of patients had one or more uri-
nary tract lesions detected by ultrasonography. This delay
is mainly due to difficult access to care, lack of apprecia-
tion of the significance of symptom, and misdiagnosis due
to lack of awareness of the disease by Italian physicians.

About four-fifth of the patients had symptoms on pres-
entation at our facilities: macroscopic haematuria and
lower back pain accounted for the majority of symptoms,
while dysuria and painful urination were less frequent.
More than half of the cases presented with laboratory
findings such as microhaematuria, eosinophilia, and leu-
kocyturia and less frequently haemoglobin in urine and
proteinuria.
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One-fifth were asymptomatic and they were referred to
our centres for unrelated clinical problems; in these subjects,
schistosomiasis was suspected because of haematological or
urinary subclinical alterations (eosinophilia or proteinuria or
microhaematuria) or just because they originated from an
endemic country. In half of these, ultrasonography detected
urinary alterations, demonstrating that even asymptomatic
subjects may have relevant schistosomiasis-associated uri-
nary tract morbidity.

Case identification and management

Recent national Italian guidelines [24] are aligned with other
guidelines [25-27], and recommend screening for schisto-
somiasis by serological tests of all migrants from endemic
countries, but this has not become practice yet. If imple-
mented systematically, this policy would allow to shorten the
diagnostic delay, avoid inappropriate diagnostic procedures
(such as biopsy for suspected bladder cancer), and identify
subjects with asymptomatic infections—who, as we pointed
out, could already have subclinical urinary tract pathologies.
Some of us participated in a recent independent evaluation
of several diagnostic tools for schistosomiasis, which found
that a rapid commercial serological ICT test with 96% sen-
sitivity would have the potential for being used as a single
screening test for migrants from SSA [28].

The next question is which ones should be the right
procedures to follow once subjects have been found posi-
tive. All the above-mentioned guidelines say little about
how to manage seropositive subjects whether asympto-
matic or with symptoms suggestive of urinary or intestinal
schistosomiasis.

Australian guidelines recommend a urinary and faecal
parasitological test in subjects with positive Schistosoma
serology, followed by ultrasonography only in the presence
of eggs in excreta [26]. Our results show that one-quarter
of the patients with UGS has urological lesions detected by
ultrasonography with negative parasitological tests, suggest-
ing that an ultrasound should be performed in all patients
with positive serology.

The 2006 guidelines of the EAU [16] contain an over-
view of the clinical presentations, and the diagnostic and
treatment approaches for UGS, but provide no details about
baseline assessment and follow-up.

The suggested diagnostic algorithm based on our own
findings, clinical experience, and information from the
literature is reported in Fig. 5. In brief, we recommend
screening with a serological test for all subjects, whether
symptomatic or asymptomatic, with history of exposure in
endemic countries, such as migrants or long-term expatriates
living in SSA, or travellers reporting having bathed in fresh
water in an endemic area. The serological test may be falsely
negative in case of recent exposure (< 3—6 months) [29, 30].
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Patients with suggestive symptoms and/or laboratory altera-
tions should also be tested with direct microbiological test
(urine CCA and parasitological examination of urine) to
increase the probability of identify the few (17, 10% in our
case series) seronegative affected subjects. Subjects with at
least one positive serological or direct test should undergo
a full assessment which includes abdominal ultrasound to
assess the presence of urinary tract alterations and should
be treated with PZQ. Of note, as we did in our patients, we
suggest treating seropositive patients even in case of nega-
tive results of both parasitological tests and CCA in urine,
since the rate of false negative of these tests may be very
high [28]. In particular, the CCA test investigates the pres-
ence of S. mansoni antigen and the sensitivity towards S.
haematobium is lower [31-34].

Patients with baseline alterations should repeat ultra-
sound and the others altered test (excluding the serological
tests, because the persistence of antibodies does not indicate
treatment failure) 2 months after treatment with PZQ. In the
event, baseline alterations do not improve or worsen, the
managing clinician should consider a second-level diagnos-
tic procedure, a strict ultrasound, laboratory and clinical fol-
low-up and PZQ re-treatment in selected cases. Re-treatment
would attempt to clear persistent eggs in bladder tissues, as
there are indications of a partial yet measurable effect of
PZQ on schistosome eggs lodged in tissues [21, 37, 38].
In our study, seven patients with bladder lesions persisting
after a 3-day PZQ course underwent bladder biopsy which
showed persistent eggs in the bladder wall. In most cases,
subjects with UGS and ultrasound-detectable urinary trait
alterations at baseline do not need to undergo any bioptic
procedure and may be strictly followed-up with ultrasound
after PZQ treatment to assess the improvement of the altera-
tions. In case of worsening or not satisfying improvement of
bladder lesions 6 months after antihelmintic treatment, an
invasive diagnostic procedure such as a biopsy is advisable
to exclude the presence of S. haematobium-associated blad-
der cancer, as suggested by other authors [18].

Treatment effects

Our study has confirmed the efficacy of PZQ in inducing
symptoms remission, parasitological cure, and reduction of
ultrasound-detectable urinary alterations in adult migrants
from SSA. Concerning the ultrasonographic evaluation of
PZQ effects, we observed a significant decrease in mean
global and urinary bladder intermediate scores after treat-
ment. Studies carried out in schistosomiasis-endemic coun-
tries on the effects of PZQ in resolving urinary tract lesions
in adults have shown variable levels of efficacy [39, 40], and
only few studies on resolution of lesions were conducted
on adults living in endemic areas. Magak et al. found,
1-2 years after treatment with a single dose of PZQ 40 mg/
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in case of

[ Consider the diagnosis of Urogenital Schistosomiasis ]

v

Any asymptomatic patient with
relevant exposure in highly
endemic countries®

Patient exposed in endemic countries with
symptoms or laboratory alterations or other

findings compatible with UGS*

v

Perform
*Schistosoma spp serology

v

v

Any schistosoma test positive

4 ¢ A

Diagnosis of UGS probable or
confirmed

v

Ask if not already done:
*Abdominal ultrasonography
*Urine CCA

*Schistosoma eggs in urine §

*Laboratory test:
*Creatinine

*Full blood count
«Standard urine analysis

(Perform:

*Schistosoma spp serology
*Urine CCA
*Schistosoma eggs in urine §

Y

Schistosoma tests
negative

v

*Consider empiric PZQ treatment if
*Consider bioptic procedure if feasible

v

[ Treat with PZQ #

Repeat any baseline altered test

(ultrasonography and/or laboratory, excluding
serology) 2 months after treatment

Diagnosis of UGS unlikely. In patients
with symptoms and/or alterations:
*Look for alternative diagnosis
suspect persist

In case of persistent or worsening symptoms, and/or
ultrasonography and/or laboratory alterations,
consider one or more of the following (A, B, C)

v v

laboratory and

A) Ask second level images
(such as uro-CT scan) and/or
diagnostic procedure (such
as cistoscopy with or without
biopsy $), after discussing
the case with an urology
specialist

B) Strict and long
term ultrasound
and laboratory
follow-up (every
3-6 months)

ultrasonography follow-up
for some years

In case of normal test at
baseline or test
normalization after
treatment consider yearly

C) In selected cases
consider re-treatment
with PZQ (especially in

case of persitent positivity
of CCA or eggs in urine £)

Fig.5 Suggested algorithm for diagnosis, treatment, and follow-up
of urogenital schistosomiasis in non-endemic countries. UGS uro-
genital schistosomiasis, ° referred especially to migrants and long-
term expatriate who have lived in Sub-Saharan Africa for years, or
travellers reporting having bathed in fresh water in an endemic area.
The serological test may be false negative in case of recent at risk
exposure (<3-6 months), * includes haematuria, dysuria, microhae-
maturia, haemospermia, infertility, eosinophilia, proteinuria, leukocy-
turia, urogenital tract lesions (such as bladder pseudopolyps), § col-
lect fresh samples of terminal urine after physical exercise (such as
20-30 squatting exercise) between 10 and 14 h for 1-3 consecutive
days [16, 35], # consider to use 40 mg/kg/day in two divided doses
4-6 h apart with fatty meal for three consecutive days; consider a sec-

ond PZQ treatment course some weeks apart from the first cycle at
in subjects who have been diagnosed within few months after their
arrival in Italy to eliminate possible persisting worms once they are
fully matured. Before prescribing PZQ assess for possible cysticero-
cosis (ask for history of severe headache, epilepsy and look for sub-
cutaneous nodules and prescribe brain MRI or TC scan in case of any
relevant symptoms) [36], $ biopsy is highly recommended in case
urinary bladder lesions persisting more than 6 months after antihel-
mintic treatment to exclude the presence of S. haematobium-associ-
ated bladder cancer, £ if locally feasible look for miracidia vitality in
to the eggs or perform miracidia hatching test (which suggests pres-
ence of persistent viable adults worms)
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kg, an improvement of global score in 92% of 77 Kenyan
aged > 17 years with abnormal baseline findings, with an
improvement of bladder wall lesions in 81% of cases and
of urinary tract lesions in 22% [41]. Similarly, Wagatsuma
et al. reported that a single dose of 40 mg/kg in Ghanaians
aged > 14 years produced an overall pathology clearance rate
in 89.2% of cases [42]. Ramarakoto et al. in Madagascar
found a decrease in the prevalence of lesions from 57 to 11%
in 44 women and from 74 to 27% in 86 men aged > 16 years
6 months after treatment with a single 40 mg/kg PZQ dose
[43].

The lower efficacy of PZQ in reducing urinary tract
morbidity in our cases might be due to a selection bias, as
subjects with persisting symptoms would be more likely to
return for follow-up visits; availability high-performance
ultrasound devices could also have contributed to the find-
ing of more subtle anomalies.

On the other hand, the partial efficacy of PZQ in reversing
alterations is not surprising when considering that the drug
is mainly active against mature adult parasites, while juve-
nile schistosomula and eggs (especially immature eggs) are
relatively resistant to PZQ [37, 44]. Urinary tract lesions are
the result of inflammation and fibrosis caused by enzymes
released by viable Schistosoma eggs; thus, the persistence
of these lesions could be due to the persistence of fibrotic
tissues which are unaffected by treatment [37, 45]. Finally,
some patients (especially those recently arrived in Italy)
could have harboured immature schistosomes that were not
killed by PZQ and matured and subsequently deposited eggs,
resulting in the reappearance or worsening of urinary lesions
[44]. Centers of Disease Control (CDC) recommend treat-
ing travellers for schistosomiasis 6—8 weeks after the last
exposure to potentially contaminated freshwater [21]. In a
cohort like this, the mean diagnostic delay was long prob-
ably resulting in irreversible fibrosis in at least some of our
patients.

Considering these facts, it can be reasonable to consider
a second PZQ treatment course some weeks apart from
the first cycle at least in subjects who have been diagnosed
within few months after their arrival in Italy to eliminate
persisting worms once they are fully matured. However, at
least in our experience, the majority of migrant patients from
SSA were evaluated at least some months after exposure, so
the probability that they would harbour immature schistoso-
mula is quite low. In accordance with the available literature
data demonstrating that the parasitological eradication rate
of a single 40 mg/kg PZQ dose is about 80% [22] and con-
sidering that the drug is well tolerated, the CDC suggest the
possibility of administering a second PZQ dose 2—4 weeks
after the first to increase the effectiveness of treatment [21].
However, we think that spacing the additional PZQ doses by
several weeks could increase the risk of losing the patient to
follow-up before completing the planned treatment schedule.
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Some patients could not return at the clinic to collect the
additional PZQ dose or in case the drug is directly delivered
to the patient by the time of initial evaluation, they could
forget to take the second dose weeks later. For these reasons,
we opted for a 3 consecutive days treatment course.

Considering that S. haematobium is a class 1 carcinogen
[2], that eggs embedded in the urogenital tissues can persist
for long time after a successful treatment, and that ultra-
sound is a non-invasive harmless and not expensive test,
in high-income countries a long-term ultrasound follow-up
should be offer to patients with UGS and persistent ultra-
sound-detectable alterations.

Conclusions

This study has some inherent limitations, due to its retro-
spective design. There is a substantial amount of data losses
due to the high drop-out rate during follow-up which has
been mostly related to the precarious life conditions of
migrants, often being moved within and out of Italy. The
calculation of the ultrasonography score was done in a
retrospective way using available images and radiological
reports. Moreover, the current study may not be representa-
tive of the entire burden of schistosomiasis in migrants from
SSA to Italy, as it is a cohort of patients seen at three referral
hospital only. Procedures across the sites were coordinated
but not completely standardised.

Despite these limitations, we believe that this study pro-
vides important elements to the management of UGS in
migrants. We have been observing UGS cases increasing
in immigrants from SSA. Diagnostic delays are significant
and may result in advanced pathology and, consequently,
difficulty in treatment. Increased awareness of the condition,
systematic screening by serological tests, and use of stand-
ardised diagnostic algorithms including ultrasonography
can improve case management and reduce pathology. This
should include serology-positive asymptomatic subjects, as
subclinical pathology can be seen by ultrasonography. Three
doses of PZQ reduce the number of lesions and the sever-
ity of pathology detected by ultrasonography, but damages
caused by long-term inflammation are difficult to correct.
The diagnostic algorithm and prolonged follow-up proposed,
along with measures to enhance awareness of schistosomia-
sis among healthcare professionals, could help to improve
case management and reduce morbidity and sequelae.

Many questions remain without a clear answer such as
the ideal dose and treatment scheme of PZQ in imported
schistosoma infection and the length of the necessary follow-
up after a standard treatment course. There is a need for
multicentre studies in non-endemic, high-income countries,
to identify adequate standards for diagnosis, treatment, and
follow-up of subjects with UGS.
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