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n INTRODUCTION

F
ascioliasis, an infection caused by the liver
fluke Fasciola hepatica, has traditionally
been considered to be an important veteri-

nary disease. In contrast, human fascioliasis has
always been viewed as a secondary disease.
The public health importance of human fascio-
liasis has, however, increased in recent years, as
shown by the high number of human cases
recorded. World Health Organization now rec-
ognizes fascioliasis as an important disease in
man [1]. 
Fascioliasis is distributed worldwide, with a
significant number of cases reported from
Western Europe, the Islamic Republic of Iran,
Northern Africa, the Andean countries of South
America, Oceania, Far East, Egypt, Turkey [1-
10]. The epidemiological and transmission
characteristics of fascioliasis show that the dis-
ease has a patchy distribution, with foci being
related to the local distribution of intermediate
snail host populations in freshwater bodies, as
well as, to general physiographic and climatic
conditions. It is therefore not appropriate to re-

fer to the characteristics of fascioliasis at the
country level, but rather to those in a given
physiographically and climatically homoge-
neous area. In published material on human
fascioliasis, the majority of articles deal only
with individual case reports however, a few ar-
ticles have reported epidemiological surveys of
a large number of infected persons [1].
Metter et al reported a man who had just re-
turned from a trip to Turkey presented with ab-
dominal pain and fever due to fascioliasis [11].
Mannstadt et al. reported a case of biliary ob-
struction due to F. hepatica in which the patient
had traveled only to Antalya during the last
three years [12]. Fifty-three cases of fascioliasis
were diagnosed and followed up at the Akd-
eniz University Hospital from 1998 to 2003 [9]. 
Definitive diagnosis of fascioliasis depends on
serologic tests and/or the demonstration of F.
hepatica eggs in stool and/or bile samples [8].
Because of in ectopic fascioliasis eggs do not ap-
pear in the feces and may be intermittent excre-
tion in chronic fascioliasis and also serologic
tests are not routinely used, sometimes diagno-
sis of fascioliasis is difficult. High eosinophil
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levels may be found in parasitic diseases and
ultrasonography is useful method in the diag-
nosis of fascioliasis. Because of that we tried to
investigate the incidence of fascioliasis in An-
talya and also to find an answer to the question
if initial ultrasonographic examination and
eosinophil count is a predictive sign in diagno-
sis of fascioliasis.

n PATIENTS AND METHODS

Patients
Five hundred ninety-seven adult persons who
consumed aquatic plants and living in the An-
talya region of Turkey (the southern part of
Turkey) were included in the study. Sera were
collected from people who applied to primary
health care centers in endemic regions of fasci-
oliasis such as Gökcam, Doyran, Geyikbairi,
Ahatli, Safak, Gülveren, Teksarnic, Duraliler,
Asagikaraman, Uncali suburb of Antalya city. 
Their symptoms for fascioliasis were evaluated
and recorded and 344 (57.6%) of them were ex-
amined by portable ultrasonography (Toshiba
SSA 240 A Tokyo-Japan).

Sera Collection
Eight to ten ml of blood was taken from pa-
tients by venipuncture. Eosinophils were mea-
sured by using the Celldyne 3700 system (Ab-
bott Company). Eosinophilia was defined as
≥500/ml [13]. The sera were separated and
stored at -70ºC until used.

Serological Examination
All cases were examined for antibodies against
F. hepatica by modified ELISA using the excre-
tory/secretory product of the F. hepatica (ES-
ELISA) as antigen according to Espino et al. and
Carnevale et al. [14, 15].

ES-ELISA
ES antigen-which was prepared and used ruti-
nely by Ege University Department of Para-
sitology- was coated onto immunoplates
(Nunc-MaxiSorp Immunoplate, Roskislde,
Denmark) at a concentration of 12.8 µg/ml. Hu-
man sera were used at a 1:100 dilution and al-
kaline phosphoshate conjugated anti-human
IgG (Sigma chemicals, St. Louis, USA) was used
at 1:10.000 dilution. 1 µg/ml of 4-nitrophenyl
phosphoshate disodium salt (Merck, Darm-
stadt, Germany) was used as the substrate.
Plates were read on a microplate reader (Bio-

Tek Instruments, ultramicroplate reader ELx
808, Winooski, USA) at an absorbance of 405
nm. Test serum, antigen and conjugate titra-
tions were determined by checkerboard titra-
tion. The cutoff point was calculated as the av-
erage of the absorbance values of negative sera
plus three SD [14, 15].

Patient Evalution
ES-ELISA positive patients were investigated
as follows, F. hepatica eggs were examined in
stool samples by formalin ethyl acetate concen-
tration procedure.
Ultrasonography scan (US) was repeated at
seropositive persons in Akdeniz University,
Faculty of Medicine, Department of Radiology.
Statistical analyses were performed using the
SPSS (Statistical Package for Social Sciences) for
Windows Release 10.0 (27 Nov. 1999) computer
program. Clinical symptoms were compared by
using Chi-Square Fisher’s Exact tests. A p value
less than 0.05 was considered to be significant.
The results were expressed as mean ±SD.

n RESULTS

In this study, 597 adult comprised 373 (62.47%)
females and 224 (37.53%) males; the mean age
was 38.00±15.29 years (range 15-90 years). Wa-
tercress consumption was reported in 430
(72.02%) of them. Their reported complains
were weakness (178 people; 29.81%), pruritus
(82 people; 13.73%), abdominal pain (69 people;
11.55%), nausea (66 people; 11.05%), fever (64
people; 10.72%), chest pain (60 people; 10.05%),
weight loss (43 people; 7.2%), vomiting (22 peo-
ple;3.68%) and rash (16 people; 2.68%). Their
mean eosinophil count was 229.32 ±
200.91/mm3. The eosinophilia was detected in
37 (6.19%) people, 25 females and 12 males. 
The seropositivity for fascioliasis by ES-ELISA
was 18 (3.01%), 13 female and 5 male. The mean
age was 40.92 ±13.43 years. Among them only 2
(11.11%) cases had eosinophilia. Fourteen pa-
tients (77.77%) had a history of watercress con-
sumption. Their symptoms were weakness (7
patients; 38.88%), abdominal pain (5 patients;
27.77%), nausea (4 patients; 22.22%), fever (4
patients; 22.22%), pruritus (3 patients; 16.66%),
weight loss (3 patients; 16.66%), chest pain (3
patients; 16.66%), vomiting (2 patients; 11.11%),
and rash (1 patients; 5.55%), but there was no
statistical difference between seronegative and
seropositive people (p>0.05).



Stool samples were obtained from 16 seroposi-
tive patients and examined for F. hepatica eggs
by the formaline ethyl acetate concentration
method. F. hepatica eggs were found in 4 (25%)
of them.
Three hundred forty-four (57.62%) of the study
population were investigated by portable US.
Ultrasonographic examination of the liver re-
vealed abnormal findings in 26 individuals but
none of them was related to fascioliasis. US was
repeated in 17 (94%) of the seropositive patients
and 6 (35%) had US findings correlated to fasci-
oliasis.

n DISCUSSION

Although fascioliasis is distributed worldwide,
the majority of articles deal only with individ-
ual case reports and a few articles have re-
ported epidemiological surveys of a large num-
ber of infected persons. There were two pub-
lished seroepidemiological studies of fasciolia-
sis in Turkey: Demirci et al. investigated fascio-
liasis in a group of eosinophilic and non-
eosinophilic patients attending their hospital
for other illnesses and living in the Isparta re-
gion (the southwestern part of Turkey) [8]. All
cases were examined for antibodies against F.
hepatica by the modified ES-ELISA method. Of
the 756 eosinophilic patients, 6.1% were found
to be positive, while the rate was 0.9% among
the 320 non-eosinophilic group (p<0.001). Ka-
plan et al. investigated F. hepatica infection sero-
prevalence in the Elazig region (Eastern Anato-
lia of Turkey), by measuring the presence of F.
hepatica IgG antibodies by using the ELISA
method in the 540 healthy volunteers [16]. The
total seropositivity rate was 2.78%. In our
study, fascioliasis was determined by ES-ELISA
in the 597 cases who were examined in the pri-
mary health care centers in the Antalya region.
The seropositivity rate was 3.01%. According to
Mas-Coma et al. Antalya is a mesoendemic
(prevalence 1-10%) classification for human fas-
cioliasis [1]. Similar results were found in the
Porto region -Portugal (3.2%) and Alexandria-
Egypt (4.6%) [1, 17]. The epidemiological and
transmission characteristics of fascioliasis mean
that the disease has a patchy distribution, with
foci being related to the local distribution of in-
termediate snail host populations in freshwater
bodies as well as to general physiographic and
climatic conditions. It is therefore not appropri-
ate to refer to the characteristics of fascioliasis at

the country level, but rather to those in a given
physiographically and climatically homoge-
neous area [1]. In this study, fascioliasis was de-
termined for the first time who applied to pri-
mary health care center in the Antalya region of
Turkey.
Serologic studies are the main diagnostic meth-
ods currently used and allow diagnosis of fasci-
oliasis in all infected patients during pre-latent
and latent phases. ES-ELISA is more sensitive
than other serologic methods [18, 19]. We in-
vestigated fascioliasis by using a home-made
enzyme immunoassay which was prepared by
Ege University, Faculty of Medicine, Depart-
ment of Parasitology. 
US is an easy, quick, and relatively cheap alter-
native method in the diagnosis of fascioliasis
(especially in the acute phase) [4]. Diagnostic
US findings of fascioliasis include heterogene-
ity of the liver by multiple, scattered, poorly de-
fined hypo-isoechoic lesions, periportal lymph
node enlargement, dilatation of the common
bile ducts or intrahepatic biliary channels and
thickening of the gallbladder and echogenic,
nonshadowing multiple particles in the gall-
bladder or common bile ducts [4, 8]. Motil
flukes can be seen in the gallbladder or in ducts
as linear echogenic images [2]. In our study,
while taking blood samples, US was performed
on 344 persons (57.62%) by portable US. After
the serological results, ultrasonography was re-
peated in seropositive patients at the Depart-
ment of Radiology. Although, the first US find-
ings were normal, in 6 (35.29%) of the 17
seropositive persons US findings were related
to fascioliasis. We think that the difference is
the result of technical insufficiency and lack of
sufficient examination time. For these reasons
in our opinion US is not a sensitive method for
surveillance.
In 37 (6.19%) of the 597 persons the eosinophil
counts were ≥500/ml. Among the seropositive
persons 2 (11.11%) cases had eosinophilia. Al-
though there was not statistically significant
difference between eosinophil count and
seropositivity (p=0.3). It is reported that
eosinophil count is variable in fascioliasis pa-
tients, particularly higher in acute cases [8, 9,
20]. We think that our cases were in chronic
phase and eosinophil count is not a surrogate
marker for diagnosis of fascioliasis.
Stool samples were obtained from 16 seroposi-
tive persons and examined for F. hepatica eggs
by the concentration procedure. Eggs were
found in 4 (25%) cases. Hassan et al. has re-
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ported that its specificity is 100% and sensitiv-
ity is 47% [17]. Identifying parasite eggs in the
feces was the main diagnostic method in earlier
series. However, this method lacks sensitivity
because eggs do not appear during acute fasci-
oliasis. Even in chronic fascioliasis, repeated
stool examinations are often needed to demon-
strate eggs because of intermittent excretion.
Also in ectopic fascioliasis eggs do not appear
in the feces. For these reason, we believe that,
we could not determined eggs in the stool ex-
amination in all seropositive persons. Defini-
tive diagnosis of fascioliasis depends on sero-
logic tests and/or the demonstration of F. he-
patica eggs in stool and/or bile samples [8].
In 430 (72.02%) of the 597 persons and in 14
(77.77%) of the 18 seropositive persons reported
eating watercress. Consumption of watercress
and other freshwater plant species are of great
importance for fascioliasis. Water has been
cited as the source of human infection, whether
directly by drinking or indirectly by contami-
nating vegetables or kitchen utensils. Infection
by ingestion of salads contaminated with
metacercariae-carrying water used for irriga-
tion has recently been reported [1]. In our study
there were no statistically significant differ-
ences between seropositivity and eating water-
cress (p=0.4). Also, there were no statistically
significant differences between symptoms and
seropositivity (p>0.05) in our study. It is re-
ported that fascioliasis is subclinical and most

infections in the chronic stage produce no
symptoms.
Fascioliasis has been considered to be an im-
portant disease in sheep, goats and cattle. Nev-
ertheless a high number of human cases had
been recorded as well. Although fascioliasis
might not be uncommon, only a few cases have
been reported previously from Antalya and its
surroundings. In this study, fascioliasis was de-
termined for the first time in patients examined
in primary health care centers in the Antalya re-
gion of Turkey. Antalya is a mesoendemic re-
gion for human fascioliasis according to Mas-
Coma et al. [1]. Especially in endemic regions,
human fascioliasis must be considered and fu-
ture epidemiologic studies are required in or-
der to find the real situation of fascioliasis in
Turkey as in the world and initial ultrasono-
graphic examination and eosinophil count is
not useful predictive method for fascioliasis
prevalence.
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Background: Fascioliasis is a great tropical disease
all over the world so we tried to investigate the in-
cidence of fascioliasis in the Antalya region of
Turkey and also to find an answer to the question
if initial ultrasonographic examination (US) and
eosinophil count is a predictive sign in diagnosis
of fascioliasis. 
Material and methods: In this study, 597 adult per-
sons were included. All cases were examined for
eosinophilia and antibodies against Fasciola hepatica
by enzyme linked immunosorbent assay (ELISA).
344 of them were examined by portable US.

Results: ELISA was positive in 18 (3%) of 597 per-
sons. This rate is appropriate for the definition of
mesoendemic region for human fascioliasis.
Among seropositive people only 2 (11.11%) cases
had eosinophilia (p=0.3). US findings were not re-
lated to fascioliasis. 
Conclusions: Future epidemiologic studies are re-
quired in order to find the real situation of fascio-
liasis in Turkey as in the world and initial US and
eosinophil count is not useful predictive method
for fascioliasis prevalence.
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La fascioliasi rappresenta un’importante malattia tropi-
cale distribuita su scala mondiale. Gli autori hanno va-
lutato l’incidenza di questa patologia nella regione turca
di Antalya, tentando inoltre di trovare una risposta alla
questione relativa all’utilità di un esame ultrasonogra-
fico iniziale (US) e della conta eosinofila quale segno
predittivo nella diagnosi di fascioliasi. 
Complessivamente, sono stati inclusi nello studio 597
soggetti adulti per i quali sono stati valutati l’eosinofilia
e la ricerca di anticorpi diretti verso Fasciola hepatica
mediante test ELISA (enzyme linked immunosorbent as-
say). Per 344 soggetti è stata effettuato anche un esame
ultrasonografico mediante apparecchiatura portatile.

Il test ELISA è risultato positivo in 18 (3%) dei 597
soggetti esaminati, consentendo di definire la regione
come area mesoendemica. Nell’ambito degli individui
sieropositivi, solo 2 (11,11%) presentavano contempo-
raneamente eosinofilia (p=0,3). I riscontri ottenuti
all’esame ultrasonografico non sono risultati correlati
alla fascioliasi.
Per accertare la reale situazione epidemiologica della fa-
scioliasi, in Turchia come nel resto del mondo, sono ne-
cessarie ulteriori indagini epidemiologiche; nella nostra
analisi, l’esame ultrasonografico iniziale e la conta degli
eosinofili non sono risultati metodi predittivi utili per
accertare la prevalenza della fascioliasi.
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