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n	 INTRODUCTION

In recent years, migration has become a signifi-
cant challenge in Western Countries. More than 

350,000 migrants arrived in Italy in 2017, includ-
ing many unaccompanied minors [1]. Most of 
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In recent years, migration has become a significant 
challenge in Western countries. Migrant populations, 
coming from hyper-endemic areas, may present par-
asitic infections that remain latent and asymptomatic 
even for years, eventually leading to severe complica-
tions. Italian guidelines have been established to per-
form screening guided by the presence of symptoms 
and/or hypereosinophilia. Parasitological screening 
was conducted in a migrant population to carry out 
preventative measures. All migrants were asked to 
report any symptoms suggesting parasitic infections 
and list any previous treatment received. Travel data 
were recorded. Parasitological examination of stools 
and urine were conducted in all patients regardless 
of symptoms. In all, 208 consecutive patients were en-
rolled in our outpatient clinic from November 2016 to 
August 2017. Thirty-four patients were excluded due 
to the previous assumption of albendazole or because 
they did not exhibit suitable samples. Prevalence of 
parasitic infections was 33/174 (18.9%). A statistical-
ly significant difference for the prevalence of para-
sitic infections was not found between patients who 
were asymptomatic and without hypereosinophilia 

SUMMARY

compared to those who presented symptoms and/or 
hypereosinophilia (27/151 [17.9%] vs. 6/23 [26.0%]; 
p=0.39). By contrast, a statistically significant differ-
ence was found for the length of time between arrival 
in Italy and parasitological examinations (4/51 [7.8%] 
migrants who arrived in Italy more than six months 
prior to screening vs. 29/123 [23.6%] migrants who 
arrived within six months; p=0.016). Our results did 
not demonstrate any significant differences in preva-
lence of parasitic infections between symptomatic or 
hypereosinophilic and asymptomatic migrants. Thus 
we feel it inappropriate to support recent guidelines 
recommending parasitological examinations only in 
migrants with symptoms and/or hypereosinophilia. 
By contrast, it would appear important to perform par-
asitological screening in migrants as soon as possible 
after their arrival. Since such infestations, if untreated, 
could result in chronic diseases and complications, and 
could be transmitted in the host countries, our results 
have potential implications for public health. 
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them came from Africa (Nigeria, Eritrea, Guinea, 
Ivory Coast, Gambia, Senegal, Mali, Sudan, and 
Somalia) and Asia (especially from Syria, Iraq, 
Bangladesh, Pakistan) [2, 3].
Most migrants come from areas hyper-endem-
ic for parasitic infections. Some parasitic infec-
tions such as those due to Ascaris lumbricoides, 
Ancylostoma duodenale, Schistosoma species 
(spp.). Trichuris, Taenia spp., may be entirely 
asymptomatic, remaining latent even for years 
and eventually leading to severe complications 
(i.e., malignancies and neurological complica-
tions) [4-8]. The presence of infestations and 
their interaction with the host immune system 
may also predispose patients to develop bac-
terial infections [9-11]. Paediatric populations 
in particular are affected by a greater risk of 
growth impairment and delayed cognitive de-
velopment, related to the loss of micronutrients 
caused by parasites [12-14].
Recent Italian Guidelines suggest performing a 
parasitological examination of stools and urine 
only in presence of suggestive symptoms and/
or hypereosinophilia. In this work, we evaluat-
ed results of a screening program in a migrant 
population, to guide policies for preventive 
programs. Our main objective was to evaluate 
whether prevalence and distribution of parasitic 
infections may support recent Italian recommen-
dations [15].

n	 MATERIALS, POPULATION AND METHODS

The Infectious and Tropical Diseases Unit, in col-
laboration with the Microbiology and Virology 
Unit, conducted this prospective observational 
study at “Mater Domini” University Hospital in 
Catanzaro (Calabria, Southern Italy). The study 
procedures were in accordance with the Declara-
tion of Helsinki and the principles of Good Clin-
ical Practice. The Ethical Committee of Calabria 
Region (Central) approved the study protocol and 
patients and their legal representatives (in case 
of?? minor age) signed an informed consent for 
participation. 
Our study population consisted of migrants liv-
ing in 4 centers for the asylum and refugee pro-
tection coming to our outpatient clinic (Centers 
of Africo, Vibo Valentia and Camini cities in Cal-
abria Region).
We contacted centers hosting migrants offer-

ing them to revise the results of or to perform a 
screening for chronic infections, including par-
asitic ones. Serological tests were considered as 
needed (screening for HIV, HBV, HCV viruses 
and active or latent tuberculosis) [15].
Patients were screened for parasitic infections by 
parasitological examination of stools and urine. 
Moreover, the length of time lasting from their 
arrival in Italy to the parasitological exams was 
recorded. All migrants were asked to report pres-
ence of any symptoms with a particular attention 
to those suggestive of parasitic infections (i.e., 
nausea, vomiting, itching, rash, weight loss, diar-
rhoea and abdominal pain), as well as previous 
assumption of antimicrobial agents and for which 
reason (for example antibiotics or anti-helminthic 
drugs). Complete blood count was recorded in or-
der to evaluate the presence of hypereosinophilia, 
anaemia or other haematological abnormalities. 
According to reference values of our laboratory, 
a count of 500 total eosinophils per microliter 
or more (or more than 7%) was considered as a 
cut-off to define hypereosinophia. Patients who 
reported hypereosinophilia were managed ac-
cording to the international guidelines, thus once 
parasitic infections were excluded, haematologi-
cal consult was requested [16].
Although good clinical practice recommends to 
perform parasitological examination at least on 
three samples to rule out the presence of par-
asitic infections, unfortunately, for economic 
reasons and possible adherence constrains in 
this population only one microscopic ova and 
parasite (O&P) examination per patient was 
performed. The O&P examination is generally 
considered a gold standard method for stool 
parasite testing and it remains the cornerstone 
of diagnosis for intestinal protozoa and helmin-
thic infections [17, 18].
Stool samples were collected from patients in the 
morning and parasite search and microscopic eval-
uation were carried out by direct methods (saline 
and iodine wet mounts) and also by Ritchie’s con-
centration technique with formalin-ether [19].
Urine samples were collected from patients in the 
morning and centrifuged within two hours. The 
pellet from urine specimen was observed by di-
rect microscopy for worm ova and protozoa tro-
phozoites.
To establish differences by relevant factors (time 
spent in Italy, nationality, age and prevalence of 
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parasitic infections), statistical analyses were per-
formed by Chi-square test. All data have been re-
ported as percentages, or as mean (standard devi-
ation, SD), as appropriate. All statistical tests were 
two-sided, assuming a level of significance of 0.05 
for p value.

n	 RESULTS

From November 2016 to August 2017, 214 mi-
grants came to our outpatient clinic. Patient 
flow is depicted in Figure 1. Six patients refused 
to participate to the study. Two hundred and 
eight patients were enrolled but 34 were ex-
cluded from the study since 12 migrants were 
previously treated with albendazole and 22 did 
not provide adequate samples of urine and/
or stools. Among 174 migrants who provided 
both urine and stool samples, 15 presented typ-
ical symptoms of infestations, while 159 were 
asymptomatic. Among symptomatic patients, 
two coming from Mali with dysuria and lower 
abdominal pain were diagnosed urinary schisto-
somiasis; one male, coming from Pakistan, with 
abdominal pain and abnormal liver function 
was diagnosed autoimmune hepatitis. Parasitic 
infections were excluded in the other 12 patients 
and notwithstanding symptoms alternative di-
agnoses were not found.

Patient characteristics are represented in Table 1. 
Among 174 patients, 153 (87.9%) were males and 
21/174 (12.1%) were females. Mean age was 18.6 
years (SD 8.5). One hundred and twenty-three 
(70.7%) patients were minor than 18 years of age. 
Seventy eight out of 174 migrants (44.8%) arrived 
in Italy within 12 weeks before the screening. Mi-
grants came mostly from Gambia (20.1%), Bangla-
desh (18.4%), Syria (12.6%), Ivory Coast (7.5) and 
Nigeria (6.9%).
With regard to major chronic viral infections, elev-
en patients (11/174, 6.3%) left their centers before 
serological tests were performed. As for the other 
163 patients, none of them was HIV positive, one 
patient was HCV positive, but with a negative 
HCV RNA. Thirteen patients (13/163, 8%) were 
found to be positive for HBsAg. Ninety one out of 
163 (55.8%) were sero-negative for all HBV mark-
ers, so HBV vaccination was suggested. Only 17 
(17/163, 10.4%) were previously vaccinated. Thir-
teen migrants (8%) presented positivity only for 
anti-HBc antibodies. 
Concerning tuberculosis, 34/163 (20.9%) mi-
grants had a latent tuberculosis infection (LTBI). 
Among them, 16/34 patients were assessed with 
tuberculin skin test (TST), 13/34 patients assessed 
with interferon gamma release assay (IGRA) test 
and 5/34 patients assessed with both. Patients 
with positive results at TST and/or IGRA tests 

11	

Male 153 (87.9) 139 (82.4) 14 (93.4) 

Female 21 (12.1) 20 (17.6) 1 (6.6) 

Nationality 

Bangladesh 32 (18.4) 26 (16.3) 6 (40) 

Camerun 2 (1.2) 1 (0.6) 1 (6.6) 

Eritrea 2 (1.2) 2 (1.2) 0 (0) 

Ethiopia 1 (0.6) 1 (0.6) 0 (0) 

Source population 
N=214 

Refused 
N=6 

Symptomatic
n=15 

Asymptomatic 
n=159 

Participant 
n=174 

Enrolled 
n=208 

Excluded 
n=34 

Inadeguate samples 
n=22 

Previously treated 
with albendazole 

n=12 

Figure 1 - Patient flow.
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Table 1 - Epidemiological and demographical characteristics of the studied population.

Characteristic
Overall
(n=174)

Asymptomatic 
(n=159)

Symptomatic
(n=15) 

Quantitative variables, mean (standard deviation)

Age, years 18.6 (8.5) 18.5 (8.5) 18.6 (8.6)

Qualitative variables (n, %)

Age 

More than 18 years 51 (29.3) 44 (27.7) 7 (46.7)

Less than 18 years 123 (70.7) 115 (72.3) 8 (53.3)

Gender 

Male 153 (87.9) 139 (82.4) 14 (93.4)

Female 21 (12.1) 20 (17.6) 1 (6.6)

Nationality 

Bangladesh 32 (18.4) 26 (16.3) 6 (40)

Camerun 2 (1.2) 1 (0.6) 1 (6.6)

Eritrea 2 (1.2) 2 (1.2) 0 (0)

Ethiopia 1 (0.6) 1 (0.6) 0 (0)

Gambia 35 (20.1) 31 (19.5) 4 (26.8)

Ghana 2 (1.2) 2 (1.2) 0 (0)

Guinea 10 (5.7) 10 (6.3) 0 (0)

Guinea Bissau 2 (1.2) 2 (1.2) 0 (0)

Iraq 10 (5.7) 10 (6.3) 0 (0)

Ivory Coast 13 (7.5) 13 (8.6) 0 (0)

Mali 13 (7.5) 10 (6.3) 3 (20)

Niger 1 (0.6) 0 (0) 1 (6.6)

Nigeria 16 (9.2) 16 (10.1) 0 (0)

Pakistan 6 (3.5) 6 (3.8) 0 (0)

Senegal 11 (6.3) 11 (6.9) 0 (0)

Sierra Leone 1 (0.6) 1 (0.6) 0 (0)

Syria 11 (6.3) 11 (6.9) 0 (0)

Sudan 3 (1.6) 3 (1.8) 0 (0)

Ukraine 3 (1.6) 3 (1.8) 0 (0)

Time arrival-observation 

Within 4 weeks 8 (4.6) 8 (4.7) 0 (0)

Fom 5 to 11 weeks 70 (40.2) 65 (40.9) 5 (33)

From 12 weeks to 23 weeks 17 (9.5) 13 (8.6) 4 (26.8)

From 24 to 47 weeks 28 (16.1) 24 (15.1) 4 (26.8)

From 48 weeks to 52 weeks 2 (1.1) 2 (1.2) 0 (0)

Beyond 52 weeks 49 (28.2) 47 (29.5) 2 (13.4)

Presence of hypereosinophilia

Yes 10 (5.7) 8 (4.7) 2 (13.4)

No 164 (94.3) 151 (95.3) 13 (86.6)
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underwent chest X-rays. No active tuberculosis 
was found and treatment for LTBI was prescribed 
using isoniazide 300 mg daily for 6 months.
Overall, 33/174 (18.9%) patients were affected 
by one or more parasitic infections. A complete 
description of patients affected by parasitic infec-
tions and treatments prescribed (drugs and dos-
ing) is available in Table 2. Eight out of 33 (24.3%) 
migrants were affected by schistosomiasis (4 
S. mansoni and 4 S. haematobium). Among those 
8 cases, only two patients (patient #32 and #33) 
coming from Mali were symptomatic and one 
presented hypereosinophilia (patient #32), while 
the other did not.
A further O&P examination of stools and urine 
was performed to check the efficacy of treatment 
prescribed after diagnosis. In two cases ova of 
Schistosoma haematobium and in one case ova of 
Schistosoma mansoni were excreted up to three 
months after the end of treatment, so a further 

treatment course was administered. Patient #30 
refused to be treated for schistosomiasis.
In the post-therapeutic follow-up, at O&P exami-
nation, two patients exhibited Entamoeba histolyt-
ica/dispar/moshkovskii as a new parasitic infection, 
not detected before (patient #3 and patient #15).
When rate of parasitic infections was concerned, 
statistically significant differences were not found 
between asymptomatic (29/159, 18.2%) compared 
to symptomatic migrants (4/15, 26.6%); p=0.42. 
Also differences in prevalence of parasitic infec-
tions were not found to be statistically significant 
when asymptomatic migrants without hypere-
osinophilia were compared to those with symp-
toms and/or hypereosinophilia (6/23 [26.1%] vs. 
27/151[18.5%]; p=0.34).
Among 113 patients coming from Africa, prev-
alence of parasitic infections was 23% (26/113), 
while among 61 migrants coming from other 
Countries it was 11.5% (7/61), p=0.06.

Table 2 - Clinical characteristics of patients affected by parasitic infections and prescribed treatment (n=33).

Patient 
ID

Age 
(years)

Sex
Country
of origin

Time from 
arrival to 

parassitological 
tests (weeks)

Symptoms
(Yes- No)

Hypereosinophilia
(Yes – No),

If Yes (value, %)

Results of parasitological tests
Form – Parasite - sample

Treatment

1 17 M Senegal 8 No No

Cystis of Giardia lamblia 
stools
Eggs of Ascaris lumbricoides 
stools

Metronidazole 250 mg per os 
twice daily for 5 days
Mebendazole 500 mg per os, 
single dose

2 15 M Senegal 8 No Yes (11.2%)
Cystis of Entamoeba hystolica 
stools

Tinidazole 2 g per os daily for 
3 days

3 14 M Gambia 8 No Yes (7.7%)
Eggs of Ancylostoma 
duodenalis stools

Mebendazole 500 mg per os, 
single dose 

4 16 M Senegal 8 No No
Eggs of Ascaris lumbricoides 
stools

Mebendazole 500 mg per os, 
single dose

5 16 M Gambia 8 No No 
Eggs of Ascaris lumbricoides 
stools

Mebendazole 500 mg per os, 
single dose

6 16 M Gambia 4 No No
Eggs of Schistosoma mansoni 
stools

Praziquantel 60 mg /kg per os 
in two divided doses

7 16 M Gambia 8 No No
Eggs of Ascaris lumbricoides 
stools

Mebendazole 500 mg per os, 
single dose

8 12 M Syria 24 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

9 8 M Syria 24 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

10 6 M Syria 24 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

11 17 M Nigeria 24 No No
Eggs of Ancylostoma 
duodenalis stools

Mebendazole 500 mg per os, 
single dose
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Patient 
ID

Age 
(years)

Sex
Country
of origin

Time from 
arrival to 

parassitological 
tests (weeks)

Symptoms
(Yes- No)

Hypereosinophilia
(Yes – No),

If Yes (value, %)

Results of parasitological tests
Form – Parasite - sample

Treatment

12 16 M Nigeria 24 No No
Eggs of Ancylostoma 
duodenalis stools

Mebendazole 500 mg per os, 
single dose

13 16 M Bangladesh 12 No No
Eggs of Ascaris lumbricoides 
stools

Mebendazole 500 mg per os, 
single dose

14 16 M Gambia 8 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

15 16 M Senegal 12 No No
Eggs of Ancylostoma 
duodenalis stools

Mebendazole 500 mg per os, 
single dose

16 16 M Guinea 8 No No
Eggs of Schistosoma mansoni 
stools

Praziquantel 60 mg/ kg per os 
in two divided doses

17 14 M Guinea 12 No No
Eggs of Schistosoma mansoni 
stools

Praziquantel 60 mg /kg per os 
in two divided doses

18 17 M Senegal 8 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

19 15 M Senegal 8 No No
Eggs of Trichiuris trichiura 
stools

Mebendazole 500 mg per os, 
single dose

20 17 M Gambia 8 Yes No
Cystis of Entamoeba hystolica 
stools

Tinidazole 2 g per os daily for 
3 days

21 17 M Gambia 8 No No
Cystis of Entamoeba hystolica 
stools

Tinidazole 2 g per os daily for 
3 days

22 18 M Sudan 52 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

23 18 M Bangladesh 8 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

24 17 M Bangladesh 12 Yes No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

25 17 M Bangladesh 12 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

26 14 M
Guinea 
Bissau

12 No No
Cystis of Giardia lamblia 
stools

Metronidazole 250 mg per os 
twice daily for 5 days

27 18 M Ghana 52 No No
Eggs of Ancylostoma 
duodenalis

Mebendazole 500 mg per os, 
single dose

28 18 M
Guinea 
Bissau 

52 No No
Eggs of Ancylostoma 
duodenalis stools

Mebendazole 500 mg per os, 
single dose

29 16 M Gambia 52 No No

Eggs of Schistosoma mansoni 
stools
Eggs of Ancylostoma 
duodenalis stools

Praziquantel 60 mg /kg per os 
in two divided doses
Mebendazole 500 mg per os, 
single dose

30 16 M Guinea 8 No No
Eggs of Schistosoma 
haematobium urine

Refuse treatment

31 17 M Mali 4 No No
Eggs of Schistosoma 
haematobium urine

Praziquantel 60 mg /kg per os 
in two divided doses

32 21 F Mali 24 Yes Yes (12%)
Eggs of Schistosoma 
haematobium urine

Praziquantel 60 mg /kg per os 
in two divided doses

33 22 M Mali 24 Yes No
Eggs of Schistosoma 
haematobium urine

Praziquantel 60 mg /kg per os 
in two divided doses
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Even considering prevalence of parasitic infec-
tions in minors compared to adults, a statistical-
ly significant difference was not found (27/123 
[21,9%] vs. 6/51 [11.8%]; p=0.23). By contrast, a 
statistically significant difference was found con-
sidering the length of time in between arrival to It-
aly and parasitological examination, with a prev-
alence of parasitic infections in patients tested in 
the six months after arrival higher than in patients 
tested after more than six months (29/123 [23.6%] 
vs. 4/51 [7.8%], p=0.016).

n	 DISCUSSION

Almost 1 out of five migrants coming to Calabria 
showed at least one parasitic infections. Al-
though our results need to be confirmed with a 
greater number of patients, we confirmed a high 
prevalence of parasitic infections in this popula-
tion. Moreover, in our opinion, a screening strat-
egy, which combines parasitological, virological, 
and tuberculosis testing would be more cost-ef-
fective.
Recent Italian recommendations suggest perform-
ing parasitological examination only in presence 
of symptoms or hypereosinophilia [15]. However, 
in our study no statistically significant difference 
was found in the prevalence of parasitic infec-
tions between asymptomatic and symptomatic 
patients. Importantly, if the current recommenda-
tion had been applied, 27/151 (18.5%) asympto-
matic patients not presenting hypereosinophilia 
would have been left undiagnosed, and therefore 
untreated [15]. In other terms, we believe that an 
evaluation based on presumptive symptoms or 
hypereosinophilia may be a nonsense in the field 
of imported chronic diseases and does not fit with 
many parasitic infections.
The highest percentage of parasitic infections was 
found in minors who recently arrived in Italy 
within six months before the screening. The per-
centage of positive cases was higher in migrants 
coming from African Countries. It is difficult to 
explain why prevalence was higher in those who 
arrived more recently, but the most likely expla-
nation is that a reduction of parasites and eggs ex-
cretion over time occurs for a spontaneous clear-
ance in setting where the risk of re-infestation is 
low [20]. In any cases, our results suggest that a 
window of opportunity should not be missed to 
test migrants as soon as possible after their arrival 

since, along time, diagnosis could become more 
difficult precluding prevention of complications 
and/or secondary infections in the host popula-
tion. Indeed, patients carrying an untreated par-
asitic disease would progress to a chronic stage 
with further complications (e.g., amebic abscess of 
the liver) and spreading of the infection in the en-
vironment would occur. Moreover, camps where 
migrants reside for many weeks or months are 
usually overcrowded, thus outbreaks of parasitic 
diseases may occasionally happen [21]. Possible 
circulation of imported protozoa and helminths 
should therefore be seriously taken into account 
by the health authorities in the hosting Countries. 
With regard to schistosomiasis, the risk of au-
tochthonous transmission in the host Countries 
has already been reported [22, 23]. This emerging 
disease should be diagnosed early because its di-
agnosis and treatment would allow to prevent se-
rious complications such as portal hypertension 
and varices bleeding by S. mansoni or bladder 
cancer by S. haematobium. 
Even if a mass treatment, rather than a test and 
treat strategy, is applied to control parasitic in-
fections in migrants, this would not be necessary 
useful and applicable to schistosomiasis. In fact, 
while albendazole, used for a mass treatment, 
would be active for the other parasitic infections, 
for schistosomiasis its efficacy has been suggest-
ed only in one study and only for the treatment 
of S. haematobium [24]. Also, for schistosomiasis, 
even in absence of hypereosinophilia and symp-
toms, screening should be performed, since we 
found that one out of four patients were affected 
and only two out of eight were symptomatic. Par-
ticularly, the screening should be implemented 
also for migrant women during pregnancy, since 
schistosomiasis may exert negative effects on the 
foetus [27].
The present study is affected by several limitations. 
First, we included a limited number of patients. 
Second, we did not perform any interventions 
to implement screening or improve adherence to 
treatment recommendations. Third, only a single 
stool or urine sample was examined for parasi-
tological tests with direct microscopy [25, 26]. In-
deed, the investigations carried out are very likely 
to be characterized by a non-optimal sensitivity. In 
fact, the real prevalence of parasitic infections is 
probably much higher. If underestimation could be 
a problem, our conclusion may be even more sup-
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ported by data. Moreover, in hyperendemic coun-
tries the analysis of a single sample is fair, even 
if the diagnosis of intestinal parasitic infections 
should generally request at least three samples of 
stools to reduce false negative results [17, 18, 28].
In conclusion, our results suggest that all recently 
arrived migrants, including those asymptomatic 
and without hypereosinophilia, should be care-
fully screened for parasitic infections, especially 
minors and those coming from Africa. This con-
clusion, if our results will be confirmed by larg-
er studies, should modify recent guidelines that 
suggest performing parasitological examination 
only in presence of symptoms or hypereosino-
philia [15]. Lastly, combined screening for chronic 
viral infections and latent tuberculosis may fur-
ther increase the cost-effectiveness of the screen-
ing procedures.

ACKNOWLEDGEMENTS
The PARAMI (PARAsites in MIGRANTS) Study 
Group consists of the following members who 
provided general support and technical help: 
Simone Cacciò (European Union Reference 
Laboratory for Parasites, Department of Infectious, 
Parasitic and Immune-mediated Diseases, Istituto 
Superiore di Sanità, Rome), Catia Adorisio, Luisa 
Galati, Maria Teresa Loria, Nadia Marascio, Cinzia 
Peronace, Antonella Rania, Maria Concetta Reale, 
Pio Settembre, Morena Sgaramella (Microbiology 
and Virology Unit, Department of Health Sciences, 
“Magna Græcia” University, Catanzaro).
We are also grateful to all our patients and we 
want to thank Rosario Zurzolo and Veronica 
Pileggi, Marcello Muriale, Caterina Micelotta and 
Giuseppina Losiggio (“Jungi Mundi” Community 
for Migrant Assistance, Camini, Italy), Azzurra 
Joan Pelaggi, Maria Pagnotta, Isabella Fortuna, Mr 
Giovanni Michienzi (“Da donna a donna”, Onlus, 
Vibo Valentia, Italy), Anna Aspesi (Community 
for Migrant Assistance of Africo, Reggio Calabria, 
Italy) for their help.

Funding 
This study did not receive any specific grants from 
any funding agencies in the public, commercial 
and non-profit sectors.

Competing interests
All the authors declare that there is no conflict of 
interests regarding the publication of this paper.

n	 REFERENCES

[1]MEMO, Middle East Monitor. Retrieved from 
https://www.middleeastmonitor.com. Last accessed 
July 27th, 2018.
[2] Villano U., Lo Presti A., Equestre M., et al. Erratum 
to: Molecular epidemiology and phylogenetic analysis 
of Hepatitis B virus in a group of migrants in Italy. BMC 
Infect. Dis.
[3] Ikram U.Z., Mackenbach J.P., Harding S., et al. All-
cause and cause-specific mortality of different migrant 
populations in Europe. Eu. J. Epidemiol. 31, 7, 655-665, 
2016.
[4] Pullan R., Brooker S. The health impact of polypara-
sitism in humans: are we under-estimating the burden 
of parasitic diseases? Parasitology 135, 7, 783-794, 2008.
[5] Pullan R.L., Smith J.L., Jasrasaria R., Brooker S.J. 
Global numbers of infection and disease burden of soil 
transmitted helminth infections in 2010. Parasit. Vectors 
7, 37, 2014.
[6] Mostafa M.H., Sheweita S.A., O’Connor P.J. Rela-
tionship between schistosomiasis and bladder cancer. 
Clin. Microbiol. Rev. 12, 1, 97-111, 1999.
[7] Hussein W.M., Anwar W.A., Attaleb M., et al. A re-
view of the infection-associated cancers in North Afri-
can countries. Infect. Agent Cancer 11, 35, 2016.
[8] Carod-Artal F.J. Neurological complications of 
Schistosoma infection. Tran. R. Soc. Trop. Med. Hyg. 102, 
2, 107-116, 2008.
[9] Feldmeier H., Heukelbach J., Eisele M., Sousa A.Q., 
Barbosa L.M., Carvalho C.B. Bacterial superinfection in 
human tungiasis. Trop. Med. Int. Health 7, 7, 559-564, 2002.
[10] McSorley H.J., Maizels R.M. Helminth infections 
and host immune regulation. Clin. Microbiol. Rev. 25, 4, 
585-608, 2012.
[11] Matera G., Giancotti A., Scalise S., et al. Ascaris lum-
bricoides-induced suppression of total and specific IgE 
responses in atopic subjects is interleukin 10-independ-
ent and associated with an increase of CD25(+) cells. 
Diagn. Microbiol. Infect. Dis. 62, 3, 280-286, 2008.
[12] Berkman D.S., Lescano A.G., Gilman R.H., Lopez 
S.L., Black M.M. Effects of stunting, diarrhoeal disease, 
and parasitic infection during infancy on cognition in 
late childhood: a follow-up study. Lancet 359, 9306, 564-
571, 2002.
[13] Hesham M.S., Edariah A.B., Norhayati M. Intesti-
nal parasitic infections and micronutrient deficiency: a 
review. Med. J. Malaysia. 59, 2, 284-293, 2004.
[14] Herrador Z., Sordo L., Gadisa E., et al. Micronutri-
ent deficiencies and related factors in school-aged chil-
dren in Ethiopia: a cross-sectional study in Libo Kem-
kem and Fogera districts, Amhara Regional State. PLoS 
One 9, 12, e112858, 2014.
[15] INMP I controlli alla frontiera - La frontiera dei 
controlli, Linee Guida Salute Migranti. :2017. http://
www.inmp.it/ Last accessed July 27th, 2018.



355Prevalence of parasitic infections in migrants

[16] Butt N.M., Lambert J., Ali S., et al. Guideline for 
the investigation and management of eosinophilia. Br. 
J. Haematol. 176, 4, 553-572, 2017.
[17] Crotti D., D’Annibale M.L., Basileo M., La Torre G. 
Preliminary survey of human intestinal parasitosis in a 
Peruvian Andean zone. Infez. Med. 15, 3, 181-186, 2007.
[18] McHardy I.H., Wu M., Shimizu-Cohen R., Couturi-
er M.R., Humphries R.M. Detection of intestinal pro-
tozoa in the clinical laboratory. J. Clin. Microbiol. 52, 3, 
712-720, 2014.
[19] Ritchie L.S. An ether sedimentation technique for 
routine stool examinations. Bull U. S. Army Med. Dep. 
8, 4, 326, 1948.
[20] Wu G.Y., Halim M.H. Schistosomiasis: progress 
and problems. World J. Gastroenterol. 6, 1, 12-19, 2000.
[21] Castelli F., Sulis G. Migration and infectious diseas-
es. Clin. Microbiol. Infect. 23, 5, 283-289, 2017.
[22] Bisoffi Z., Buonfrate D., Beltrame A. Schistosomia-
sis transmission in Europe. Lancet Infect. Dis. 16, 8, 878-
880, 2016.
[23] Boissier J., Grech-Angelini S., Webster B.L., et al. 
Outbreak of urogenital schistosomiasis in Corsica 
(France): an epidemiological case study. Lancet Infect. 
Dis. 16, 8, 971-979, 2016.

[24] Ben S.A., Useh M.F. A comparative study on the ef-
ficacy of praziquantel and albendazole in the treatment 
of urinary schistosomiasis in Adim, Cross River State, 
Nigeria. Int. Health. 9, 5, 288-293, 2017.
[25] Beltrame A., Guerriero M., Angheben A., et al. Ac-
curacy of parasitological and immunological tests for 
the screening of human schistosomiasis in immigrants 
and refugees from African countries: An approach 
with Latent Class Analysis. PLoS Negl. Trop. Dis. 11, 6, 
e0005593, 2017.
[26] Scolari C., Torti C., Beltrame A., et al. Prevalence 
and distribution of soil-transmitted helminth (STH) 
infections in urban and indigenous schoolchildren in 
Ortigueira, State of Paranà, Brasil: implications for con-
trol. Trop. Med. Int. Health. 5, 4, 302-307, 2000.
[27] Mazzitelli M., Matera G., Votino C., et al. A case 
report of Schistosoma haematobium infection in a preg-
nant migrant raises concerns about lack of screening 
policies. J. Travel Med. 24, 1, 2016.
[28] Lodh N., Mwansa J.C., Mutengo M.M., Shiff C.J. 
Diagnosis of Schistosoma mansoni without the stool: 
comparison of three diagnostic tests to detect Schisto-
soma [corrected] mansoni infection from filtered urine 
in Zambia. Am. J. Trop. Med. Hyg. 89, 1, 46-50, 2013.


