
Introduction

Acute gastrointestinal illnesses are extremely
common in developing countries and intestinal para-
sitic infections are among the most important health
problems in those areas, where a large number of peo-
ple is infected every year and parasitic infections are
responsible for considerable morbidity and also mor-
tality (1).

The highest rates of protozoa and helminths in-
fections worldwide occur in the tropical regions and
the distribution of these infections depends on condi-
tions such as suitable climate and human activities,
population movements and poor sanitation (2).

Diarrhoea, including that of parasitic origin, remains
one of the most common illnesses in children, and one
of the major causes of infant and childhood mortality
in developing countries, as reported by the World
Health Organization (WHO) (3).

Many epidemiological data on the diffusion and
prevalence of intestinal parasitosis are available for de-
veloping areas (2, 4-6), but in industrialised countries
intestinal parasitosis are usually not notified and few
data are reported in the literature (6). Information is
available for some European nations on the WHO in-
ternet website concerning only the number of
cases/year and the incidence of amoebiasis and giar-
diasis, since 1995 to 2006 (7).
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Some information on the distribution of intesti-
nal parasitosis in Italy is available, but most of the re-
ports consider only selected groups of people (chil-
dren, HIV infected or institutionalised psychiatric pa-
tients) (8-11) hindering the extension of the data to
the general population.

In the past (1992-1993) we carried out an 18
month investigation in our laboratory, observing a
prevalence of parasitosis among foreign people (12).
We recently observed an increasing number of dia-
gnostic investigations that are required for intestinal
parasitosis and decided to verify the present situation.

The aim of our study was to describe the occur-
rence of parasitic intestinal infections in our area, con-
sidering all patients (hospitalised or outpatients) with
the suspect of intestinal parasitosis whose faecal sam-
ples were sent to our laboratory during the year 2005.

Materials and methods

In the present study we examined 1789 stool spe-
cimens from 1117 patients, not belonging to a selec-
ted population, collected from January to December
2005 at the Section of Microbiology, Department of
Pathology and Laboratory Medicine of the University
of Parma.

Specimens belonging to outpatients and hospita-
lised patients, arrived to our laboratory with a schedu-
le reporting the supposed diagnosis and some clinical
information such as symptoms and/or signs of infec-
tion and eventual therapy. For each patient at least th-
ree specimens that were collected every other day we-
re available for the laboratory diagnosis and each sam-
ple arrived to the laboratory in the same day of the
collection.

Stool samples were subjected to macroscopic exa-
mination, to check the consistency and to point out
the presence of blood, mucus or adult worms. Moreo-
ver, saline wet mounts were prepared directly from
faecal material and observed under a microscope with
the 10X objective, to demonstrate the presence of
worm eggs, larvae, protozoan trophozoites or cysts,
and then with the 40X to capture the details (13-15).
Mounts were also prepared from concentrated speci-
mens with the formalin ethyl-acetate sedimentation

technique (13-15) and observed in the same way. Si-
multaneously a rapid qualitative immunochromato-
graphic assay (BD-ColorPACTM Giardia/Cryptospori-
dium Rapid Assay) was performed according to the
manufacturer’s instructions to detect Giardia intesti-
nalis and Cryptosporidium spp. specific antigens in
aqueous extracts of faecal specimens (14).

Moreover, cultures using two different culture
media, one for protozoa (Robinson medium) and one
for helminths (non nutrient agar plates), were carried
out as previously described (15) and observed every
day for ten days and for 6 days, respectively.

When necessary, for the identification and diffe-
rentiation of Entamoeba histolytica and Entamoeba di-
spar a discriminating Polymerase Chain Reaction
(PCR) assay was used to complete the laboratory dia-
gnosis, according to the previously described methods
(15).

Results

Among the 1117 patients (951 Italians and 166
foreigners) whose stool samples (1789) were examined
in our laboratory during 2005, 148 intestinal parasitic
infections (13,24%) were diagnosed, 20 in children
and 128 in adults, 84 in males and 64 in females.

Among the 951 Italians, 96 (10%) were infected
while out of a total of 166 foreigners, 52 had intesti-
nal parasitosis (31%).

As we summarized in Table 1, 113 infections we-
re caused by only one agent. The most common pro-
tozoa detected were Blastocystis hominis (86), Giardia

Table 1. Patients with intestinal parasitosis caused by only one
parasite

Parasites detected Number of cases Italians Foreigners

Protozoa
G. intestinalis 18 12 6
B. hominis 87 63 24
E. dispar 2 1 1

Helminths
S. stercoralis 3 2 1
T. saginata 2 2 none
E. vermicularis 1 none 1
A. lumbricoides 1 1 none
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intestinalis (18) and Entamoeba dispar (2), while the
helminths were Strongyloides stercoralis (3), Taenia sa-
ginata (2), Enterobius vermicularis (1) and Ascaris lum-
bricoides (1).

Moreover, we found 35 mixed infections as descri-
bed in Table 2. In particular, the more frequent associa-
tions were: Blastocystis hominis + Entamoeba coli (7),
Giardia intestinalis + Blastocystis hominis (4), Strongyloi-
des stercoralis + Blastocystis hominis (4), Enterobius ver-
micularis + Blastocystis hominis (2) and E. histolytica + B.
Hominis (2). We also found two multiple infections by
Giardia intestinalis + Hynenolepis nana + Entamoeba di-
spar + Blastocystis hominis. Mixed infections were found
in 20 foreign and in 15 Italian patients.

Clinical information reported in the schedule
sent to our laboratory with faecal samples (only avai-
lable for 31 patients with diagnosed intestinal parasi-
tosis, as described in Table 3) indicated that frequent
symptoms and signs included abdominal pain,
diarrhoea, fever, rectal bleeding and/or perianal pruri-
tus; in some cases concomitant pathologies were re-
ported, such as HIV infection, cirrhosis and neoplasia.
For the remaining 117 patients clinical information
was not available or if present was not related to the
request for parasitological diagnosis.

Conclusions

The data shown in our study demonstrate that in-
testinal parasitosis represent common pathologies and
remarkable causes of gastrointestinal disease in our area.

When comparing our data with the results of the
parasitological investigations carried out from May
1992 to December 1993 in our laboratory (12), it can
be observed that the data are quite similar, even if in
the present study they concern only one year.

Infact, B. hominis, G. intestinalis, Entamoeba coli
and D. fragilis remain the more frequent protozoa de-
tected and S. stercoralis, Taenia spp. and E. vermicularis
are the most representative among helminths.

We also tried to compare our data with other re-
ports in Italy but these often describe the occurrence
of intestinal parasitosis in a selected population such
as HIV-infected patients, immigrants, institutionali-
sed psychiatric patients, travellers, children (8-11).

We did not select a group of people but conside-
red all patients (hospitalised or outpatients) whose
stool samples were sent to our laboratory during the
year 2005, obtaining information on the occurrence of
intestinal parasitosis that may be representative of the
general population.

Table 2. Patients with intestinal parasitosis by mixed infections

Number of Parasites detected Italians Foreigners
patients

7 B. hominis + Entamoeba coli 3 4
4 G. intestinalis + B. hominis 4 none
4 S. stercoralis + B. hominis 3 1
2 E. vermicularis + B. hominis 1 1
1 S. stercoralis + B. hominis + Entamoeba coli none 1
1 T. trichiura + G. intestinalis+ H. nana + B. hominis + Entamoeba coli none 1
1 Taenia spp. + D. latum 1 none
2 E. histolytica + B. hominis none 2
1 Acanthamoeba spp. + B. hominis none 1
1 E. dispar + B. hominis + Entamoeba coli none 1
1 D. fragilis + B. hominis 1 none
1 D. fragilis + B. hominis + Entamoeba coli none 1
2 G. intestinalis + H. nana + E. dispar + B. hominis none 2
1 G. intestinalis + E. dispar + B. hominis 1 none
1 S. stercoralis + H. nana + B. hominis + Entamoeba coli none 1
1 A. duodenale + T. trichiura + B. hominis 1 none
1 E. histolytica + A. lumbricoides none 1
1 G. intestinalis + Taenia spp. + B. hominis none 1
1 Taenia spp. + B. hominis none 1
1 Taenia saginata + B. hominis none 1
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We observed that 52 foreign patients (31%) were
affected by intestinal parasitosis, demonstrating that
immigration can contribute to the occurrence of these
infections even if it cannot be the only responsible ri-
sk factor. Moreover, a particular group of foreign pa-
tients whose faecal samples were sent to our laboratory
was observed in our study: we analyzed stool of 14
adopted children from developing countries and we
detected that 6 of them were affected by intestinal pa-
rasitosis. In particular, three children coming from In-

dia, Colombia and Russia respectively, had multiple
infections, one by T. trichiura, G. intestinalis, H. nana,
B. hominis, Entamoeba coli, one by B. hominis and En-
tamoeba coli and the other by E. histolytica and B. ho-
minis. Thus, we consider that the possibility of moni-
toring such children since their arrival in Italy is very
important in order to ensure their healthy growth.

Concerning other possible risk factors, we know
that only four patients with diagnosed intestinal para-
sitosis were HIV-infected and one of them was also

Table 3. Clinical information available for patients affected by intestinal parasitosis

Patient Parasites detected Clinical signs and symptoms Concomitant pathologies
code

1 B. hominis Abdominal pain Not reported
2 S. stercoralis Chirrosis
3 E. dispar+Entamoeba coli+B. hominis Situs viscerum inversus
4 E. vermicularis+B. hominis Not reported

5 B. hominis Abdominal pain, perianal pruritus, Not reported
diarrhoea

6 S. stercoralis+B. hominis Diarrhoea, eosinophilia Lung carcinoma
7 B. hominis Not reported

8 S. stercoralis+Entamoeba coli+B. hominis Eosinophilia Not reported
9 B. hominis Not reported
10 S. stercoralis HIV infection

11 B. hominis Diarrhoea Not reported
12 B. hominis Not reported
13 B. hominis Not reported
14 D. fragilis+Entamoeba coli+B. hominis Not reported
15 G. intestinalis+ B. hominis HIV infection
16 G. intestinalis+ B. hominis Not reported
17 G. intestinalis+ B. hominis+E. dispar HIV infection
18 E. histolytica+A. lumbricoides Not reported
19 G. intestinalis Not reported
20 G. intestinalis Not reported
21 B. hominis HIV infection, Intestinal 

spirochaetosis

22 B. hominis Fever, diarrhoea Not reported

23 G. intestinalis Rectal bleeding Not reported

24 E. histolytica+B. hominis Hepatomegaly Kidney failure, malaria

25 Entamoeba coli+B. hominis Not reported Lung cyst

26 B. hominis Not reported Chirrosis

27 B. hominis Not reported Malaria

28 B. hominis Cutaneous lesions Not reported
29 Entamoeba coli+B. hominis Not reported
30 B.hominis Not reported
31 B. hominis Not reported
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infected by intestinal spirochaetes and had a clinical
history of long-standing diarrhoea.

Among the mixed infections we diagnosed an in-
testinal parasitosis caused by Taenia spp. and D. latum:
this seems to be a very singular case because of the
coexistence of these two cestodes. We asked clinical
information to the doctor in charge of the case and he
explained to us that the patient suffered from chronic
anaemia, probably related to the infestation by D. latum.
We also asked to analyse repeated faecal samples of this
patient and the diagnosis was definitively confirmed.

In conclusion, even though our laboratory is in a
non-endemic area, intestinal parasitosis represent fre-
quent diseases that are probably associated to travel-
ling through endemic areas, the adoption of children
from developing countries, precarious hygienic condi-
tions and immigration.

Acknowledgements

This work was supported by the Ministry of University
and Scientific Research FIL (60%), University of Parma.

References

1. Guerrant RL, Hughes JM, Lima NL, Crane J. Diarrhea in
developed and developing countries. Magnitude, special set-
tings, and etiologies. Rev Infect Dis 1990; 12: S41-50.

2. Azazy AA, Raja’a YA. Malaria and intestinal parasitosis
among children presenting to the Paediatric Centre in Sa-
na’a, Yemen. East Mediterr Health J 2003; 9: 1048-53.

3. Bern C, Martines J, de Zoysa I, Glass RI. The magnitude of
the global problem of diarrhoeal disease: a ten-year update.
Bull World Health Organ 1992; 70: 705-14.

4. Ak M, Keles E, Karakasu F, et al. The distribution of the inte-
stinal parasitic diseases in the Southeast Anatolian (GAP =
SEAP) region of Turkey. Parasitol Res 2006; 99: 146-52.

5. Sayyari AA, Imanzadeh F, Bagheri Yazdi SA, Karami H, Ya-
ghoobi M. Prevalence of intestinal parasitic infections in the
Islamic Republic of Iran. East Mediterr Health J 2005; 11:
377-83.

6. Spinelli R, Brandonisio O, Serio G, et al. Intestinal parasi-
tes in healthy subjects in Albania. Eur J Epidemiol 2006; 21:
161-6.

7. World Health Organization Regional Office for Europe.
Computerized information system for infectious diseaseas
(CISID). (http://data.euro.who.int/cisid/).

8. Brandonisio O, Maggi P, Panaro MA, et al. Intestinal pro-
tozoa in HIV-infected patients in Apulia, South Italy. Epi-
demiol Infect 1999; 123: 57-62.

9. Giacometti A, Cirioni O, Fortuna M. Giardiasis: a parasi-
tic disease of continued topicality: Study of prevalence
among a selected adult population. Infez Med 2000; 8: 82-
6.

10. Giordano S, Troia G, Miraglia P, Scarlata F. Epidemiologi-
cal features of intestinal parasitosis in western Sicily in the
period 1993-2000. Infez Med 2001; 9: 154-7.

11. Giacometti A, Cirioni O, Calducci M, et al. Epidemiologic
features of intestinal parasitic infections in Italian mental
institutions. Eur J Epidemiol 1997; 13: 825-30.

12. Dettori G, Viani I, Manini M, Calderaro A, Chezzi C.
Consuntivo sui risultati delle indagini parassitologiche ef-
fettuate durante il primo anno e mezzo di attività (Maggio
1992-Dicembre 1993) presso l’Istituto di Microbiologia di
Parma. L’Ig Mod 1994; 101: 71-99.

13. Ritchie L.S. An ether sedimentation technique for the rou-
tine stool examination. Bull US Army Med Dept 1948; 8:
326.

14. Garcia SL, Shimizu RY. Detection of Giardia lamblia and
Cryptosporidium parvum antigens in human fecal specimens
using the ColorPAC combination rapid solid-phase quali-
tative immunochromatographic assay. J Clin Microbiol
2000; 38: 1267-8.

15. Calderaro A, Gorrini C, Bommezzadri S, Piccolo G, Det-
tori G, Chezzi C. Entamoeba histolytica and Entamoeba di-
spar: comparison of two PCR assays for diagnosis in a non-
endemic setting. Trans R Soc Trop Med Hyg 2006; 100: 450-
7.

Accepted: September 2005
Correspondence: Prof. Adriana Calderaro MD, PhD,
Associate Professor of Microbiology and Clinical Microbiology,
Department of Pathology and Laboratory Medicine
Section of Microbiology University of Parma,
Viale A. Gramsci, 14
43100 Parma, Italy 
Tel. +39-0521-988885 / 988877
Fax: +39-0521-993620
E-mail address: adriana.calderaro@unipr.it, www.actabiomedica.it


