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Abstract

Background: Schistosomiasis in non-immune travellers can cause acute schistosomiasis, a multi-systemic hyper-

sensitivity reaction. Little is known regarding acute schistosomiasis in children. We describe acute schistosomiasis

in paediatric travellers and compare them with adult travellers.

Methods: A retrospective study of paediatric travellers (0–18 years old) diagnosed with schistosomiasis at Sheba

Medical Center. Patients’ findings are compared with those of adult travellers from the same travel groups.

Results: in total, 18 children and 24 adults from five different trips to Tanzania, Uganda, Nigeria and Laos were

infected (90% of the exposed travellers). The median bathing time of the infected children was 30 min (interquartile

range (IQR) 15–30 min). The most common presentations were respiratory symptoms in 13 (72%), eosinophilia in 13

(72%) and fever in 11 (61%). Acute illness included a median of 2.5 symptoms. Three children required hospitalization

and three were asymptomatic. Fatigue was significantly less common in children compared with similarly exposed

adults (33% vs 71%, P = 0.03). Rates of hospitalization and steroid treatment were similar. The median eosinophil

count in children was 1045 cells/μl (IQR 625–2575), lower than adults [2900 cells/μl (IQR 1170–4584)], P = 0.02.

Conclusions: Children may develop acute schistosomiasis following short exposure to contaminated freshwater,

demonstrating a high infection rate. Severity seems to be similar to adults, although children report fatigue less

commonly and show lower eosinophil counts. The disease should be suspected in children with multi-systemic

illness and in asymptomatic children with relevant travel history.
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Introduction

Schistosoma is a common infectious parasite in low-income
countries in the tropics, especially in Africa.1 Humans, the trema-
tode’s’ definitive hosts, acquire the disease by contact with fresh-
water contaminated with cercaria excreted by infected snails
that serve as an intermediate host.2 In endemic countries, the
population is repeatedly exposed to the parasite from early child-
hood3–5 or in-utero,2 ,6 leading to chronic infections.2 ,7 Chronic
schistosomiasis may lead to various complications,8 including
irreversible damage to the gastrointestinal and urinary tract and
eventually malignancy.9 ,10

In contrast to the local population in endemic regions, schis-
tosomiasis in non- immune travellers presents more commonly

as ‘acute schistosomaisis’, also known as ‘katayama syndrome’,
including fever, urticarial rash, cough, abdominal pain, fatigue,
myalgia and headache. These symptoms typically begin
2–12 weeks post-exposure, due to hypersensitivity inflammatory
(serum sickness-like) reaction to antigens released during
cercarial and schistosomule (the young form) migration.7 ,11

This is unique to a primary exposure to the parasite and,
therefore, is seen only in travellers from non-endemic countries.
This was illustrated in a large cohort of Israeli travellers diag-
nosed with schistosomiasis, where about ∼70% presented with
acute schistosomiasis.7 ,12–14

Although acute schistosomiasis has been extensively described
in adult travellers, data on acute schistosomiasis in children
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Table 1. Demographic and exposure data of adults and children exposed to schistosomiasis (N adults = 33, N children = 20)

Total Children Adults

Infected, N (%) 48 (91%) 18 (90%) 30 (91%)
Included in the analysisa N = 42 N = 18 N=24a

Tanzania (group 1) 3 2 1
Tanzania (group 2) 23 9 14
Laos 4 2 2
Nigeria 4 1 3
Uganda 8 4 4
Exposure duration in minutes (median, IQR) 30 (15–30)b 30 (30–60)c

Gender F/M 19/23 9/9 10/14
Age in years (median, range) 13 (6–19) 47 (23–69)
Diagnosis Confirmed 31 12 19

Probable 11 6 5

aFurther clinical data of six infected adult travellers were missing, hence they were not included in the additional analysis.
bData available for 14/18 patients.
cData available for 15/24 patients.

are scarce,15 ,16 as most reports from western countries focus
on immigrants, including paediatric population with chronic
disease.17–20

In recent years, paediatric travellers have also become a
potential target population due to an increase in family trips
to developing countries.21 ,22 Herein, we describe a cohort of
18 children diagnosed with acute schistosomiasis and compare
their presentation to the accompanying adults with the same
exposures.

Methods

This is an observational retrospective study. Medical records
of all children (age 0–18 years) who consulted the Institute of
Travel Medicine and Tropical Disease at Sheba Medical Center,
Israel, from 2005 onwards were searched for the diagnosis of
schistosomiasis.

All the children diagnosed with schistosomiasis were part
of five travel groups that included children and accompanying
adults. Each group was investigated following the identification
of an index case.

Diagnosis of schistosoma infection was made in patients who
had an at-risk exposure. The diagnosis was classified as con-
firmed if serology was positive and highly probable if the patient
had symptoms consistent with acute schistosomiasis (fever, rash,
cough) or eosinophilia (absolute eosinophil count ≥500 cells/mi-
crol).

The serologic tests in patients who returned from Africa were
performed at the Israel Ministry of Health laboratory. The test
is based on soluble egg antigen ELISA and it is not species-
specific.23 A convenient samples were sent to the Centers for
Disease Control (CDC) laboratory for species-specific diagnosis.

In any identified case, data were collected using a struc-
tured questionnaire and review of the medical record, including
demographics, exposure details, clinical data and laboratory
tests.

Asymptomatic patients who were found through cluster
investigation (by positive serology or eosinophilia) were included
as well. Screened patients whose serology tests were negative for
schistosomiasis and patients whose medical records were missing
were excluded.

Disease characteristics of the children were compared to those
of adults who took part in the same trips (family and group mem-
bers). Continuous variables were compared between children
and adults with Mann–Whitney test. Categorical variables were
reported by their absolute and relative frequencies and compared
between children and adults by Fischer’s exact test.

Results

The five screened travel groups had returned from various coun-
tries in Africa and Laos. All were tourists except for a family
of Israeli expatriates in Nigeria for whom it was also the first
freshwater exposure in Africa. The groups included 20 children
and 33 adults with a history of freshwater contact in the des-
tination. Five patients were excluded due to negative serology
and six were excluded due to missing medical records. Hence,
18 children and 24 adults were included (Table 1). The median
duration of exposure was similar in adults and children, but the
interquartile range (IQR) of the adults’ exposure time was longer
(Table 1).

Disease Characteristics in Children

The diagnosis was made based on positive serology results in
12 children (Table 1). The serologic tests for patients returning
from Africa were not species-specific. However, serum samples
of eight travellers returning from Tanzania (group 2) were addi-
tionally sent to the CDC laboratory for species analysis, yielding
positive results for S. mansoni in all patients and S. haematobium
coinfection in three.

Serologic tests of the patients from Laos were positive for S.
japonicum, probably S. Mekongi due to the area of exposure.
Other diagnostic tests are detailed in Table 2.

The main symptoms seen in children were respiratory (cough,
wheezes), fever and gastrointestinal (abdominal pain/diarrhea),
as shown in Table 3. In two cases, prolonged respiratory symp-
toms were eventually attributed to asthma, one of them required
steroid treatment. Three patients were asymptomatic.

The median incubation period from exposure to symptom
onset was 35.5 days [n = 14, IQR 21–50 days]. The shortest
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Table 2. Demographic and laboratory details of infected children

Age Sex Country of

exposure

Symptoms Serologic

tests

Stool

microscopy

Urinalysis Absolute

eosinophil

Count

(cells/microl)

Timing of

tests (days)

Patient 1 12 F Tanzania
(Group 1)

+ + − Normal 80 109

Patient 2 14 F Tanzania
(Group 1)

− + − Normal 380 109

Patient 3 12 F Tanzania
(Group 2)

− Not
performed

− Not
performed

500 54

Patient 4 12 F Tanzania
(Group 2)

+ + Not
performed

Normal 1130a 43

Patient 5 13 M Tanzania
(Group 2)

+ + Not
performed

Erythrocytes 1430b 62

Patient 6 13 M Tanzania
(Group 2)

+ Not
performed

Not
performed

Normal 650 54

Patient 7 15 M Tanzania
(Group 2)

+ Not
performed

− Normal 2150 54

Patient 8 8 M Tanzania
(Group 2)

+ Not
performed

− Normal 1090 55

Patient 9 17 M Tanzania
(Group 2)

+ Not
performed

Not
performed

Normal 690 56

Patient 10 6 F Tanzania
(Group 2)

+ Not
performed

− Normal 320 54

Patient 11 15 M Tanzania
(Group 2)

− + Not
performed

Not
performed

NA NA

Patient 12 9 F Laos + + + Not
performed

4300 68

Patient 13 6 M Laos + + Not
performed

Not
performed

3000 68

Patient 14 10 F Nigeria + + Not
performed

Normal 3000 71

Patient 15 18 M Uganda + + − Not
performed

9700 60

Patient 16 18 F Uganda + + Not
performed

Not
performed

600 53

Patient 17 16 F Uganda + + Not
performed

Not
performed

1000 53

Patient 18 13 M Uganda + + Not
performed

Not
performed

920c 85

aEosinophil counts at repeated tests: day 76–980 eosinophils/microl, day 110–580 eosinophils/microl.
bEosinophil counts at repeated tests: day 54–960 eosinophils/microl.
cEosinophil counts at repeated tests: day 56–430.

was in patients with headache as the presenting symptom (n = 2,
median 18 days), and longest for patients with cough as the
presenting symptom (n = 3, median 68 days).

Hospitalization was required for three children: a 12-year-old
girl with prolonged fever and abdominal pain, a 9-year-old girl
with recurrent fevers and urticaria and a 13-year-old boy with
severe fatigue.

All children with a confirmed or probable diagnosis were
prescribed praziquantel 60 mg/kg for 1 day at least 10 weeks
post-exposure.24 Three children (17%) were additionally treated
with systemic steroids prior to or concomitantly with praziquan-
tel for the following indications: fever and severe abdominal
pain, recurrent fever and urticaria and severe multi-systemic
symptoms (headache, musculoskeletal pain, fever and abdom-
inal pain). Doses of prednisone ranged between patients from

0.3 to 1 mg/kg/day for several days. When steroids were pre-
scribed together with praziquantel, another dose of anti-parasitic
treatment was administered three months post-exposure.

Comparison Between Children and Adults

We compared the rate of symptoms between children and adults
(Table 3). The prevalence of fatigue was significantly higher
in adults compared with children. Respiratory symptoms were
more common in children, although this finding was not sig-
nificant. The median number of symptoms was 2.5 in children,
compared with three symptoms in adults (P = 0.7).

Adults had more prominent findings in blood tests, and
significantly higher absolute eosinophil counts (Table 3). More
adults than children were treated with systemic steroids, but
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Table 3. Disease presentation and laboratory results in children compared with adults

Adults (N = 24) Children (N = 18) P value

Incubation time in days (median, range)a 26 (13–165) 35.5 (7–85) 0.27
Asymptomatic (N, %) 4 (17%) 3 (17%) 1
Respiratory (N, %) 11 (46%) 13 (72%) 0.12
Fever (N, %) 18 (75%) 11 (71%) 0.5
Gastrointestinal (N, %) 8 (33%) 8 (44%) 0.53
Fatigue (N, %) 17 (71%) 6 (33%) 0.03c

Skin rash/itch (N, %) 8 (33%) 5 (28%) 0.75
Myalgia (N, %) 10 (42%) 4 (22%) 0.32
Headache (N, %) 6 (25%) 3 (17%) 0.7
Hospitalizations (N, %) 3 (21%) 3 (17%) 1
Steroid treatment (N, %) 7 (29%) 3 (17%) 0.47
Eosinophilia (>500 cells/μl), (N, %)b 19 (79.2%) 13 (72.2%) 0.72
Moderate eosinophilia (>1500 cells/μl), (N, %) 14 (58.3%) 5 (27.8%) 0.06
Absolute eosinophil count (cells/μl), (median, IQR) 2900 (1170–4584) 1045 (625–2575) 0.02c

Elevated liver enzymes (above upper limit of range for age) 10 (41.7%) 3 (17%) 0.1

aData available for 14 children and 16 adults.
bData available for 17 children and 20 adults. If a few blood tests were taken, the highest values of eosinophils and liver enzymes were included in the analysis.
cBold font indicates statistical significance.

this was not significant. Rates of hospitalization were similar
(Table 3).

Discussion

Very few data are available on acute schistosomiasis in the
paediatric population. As family trips to endemic areas become
more popular,18 ,21 ,22 the delineation of the symptomatology in
children is becoming increasingly important,

The attack rate in children was 90%, as previously reported
in adults.25–27 In children, very scarce information exists.15 ,16 A
recent report by Cnops et al.28 showed a high infection rate also
with a distinct species of S. Haematobium together with a bovine
species S. Mattheei.

The main symptoms in returning paediatric travellers
diagnosed with schistosomiasis were cough, fever and gastroin-
testinal discomfort/diarrhea. In addition, most children had
eosinophilia.

Our results suggest that disease characteristics are fairly
similar to previously reported data in adults.11 ,12 ,14 ,29 This is also
consistent with the recent report by Cnops et al.28

However, fatigue was significantly more prominent in adults,
possibly because it is not a typical complaint in the paedi-
atric population. Respiratory symptoms were more common
in children, although not significantly, and were prolonged, as
was previously described in adults.30 A possible explanation
may be the increased susceptibility of children to airway hyper-
reactiveness,31 since acute schistosomiasis is a hypersensitivity
reaction.30 The rates of severe disease requiring hospitalization
or steroid treatment were similar.

Abnormal laboratory results, including eosinophilia and ele-
vated liver enzymes, were more prominent in adults. How-
ever, children also showed a high rate of eosinophilia, although
absolute values were lower than those of adults. A possible
explanation is that children underwent less repeated blood tests
that could prove abnormalities. Values of the three children that
were tested multiple times indicate that the eosinophil count

may fluctuate over time (Table 2). The fluctuation in eosinophil
counts was also shown in the recent report by Cnops et al on
a ‘non-classic’ hybrid schistosoma species, reaching maximal
values at weeks 7–8 post exposure.28

The diagnosis of acute schistosomiasis may often be chal-
lenging and thus delayed.32 The most common symptoms of
acute schistosomiasis, fever and gastrointestinal complaints, are
the most common reported symptoms in paediatric returning
travellers in general.21 ,22 ,33–35 However, our results underline a
few points that distinguish patients with acute schistosomiasis.
First, the vast majority came back from Sub- Saharan Africa
and were exposed to freshwater, emphasizing the importance
of travel history. Second, the rate of respiratory symptoms in
patients with acute schistosomiasis was exceptionally high (72%)
compared with other returning paediatric travellers.21 ,35 Two
more characteristic features of acute schistosomiasis are the
prolonged incubation time, and the multi-systemic presentation.7

This study has a few limitations. First, the data are retrospec-
tive and were collected for clinical purposes. Hence, symptoms
details might be missing and laboratory follow-up in children
was less adherent. Second, some of the patients were diagnosed
on a clinical basis only and were treated empirically. In addition,
the sample size is relatively small and therefore we may have
missed some significant differences between paediatric and adult
patients. However, the advantage of this study is the comparison
between children and adults who experienced similar exposures.

In summary, schistosomiasis is highly infectious in endemic
areas, and young travellers may exhibit the same syndrome
as adults, with a multi-systemic presentation. It is required to
inform travellers to endemic areas about the risk of freshwater
exposure. Post-travel, it is important to closely review travel
history and be aware of multi-systemic illness and eosinophilia
among those returning from endemic areas, including children.
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