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Abstract

Introduction: Fascioliasis is an infectious disease caused by Fasciola hepatica or Fasciola gigantica. Fasciola
hepatica mainly infects livestock, causing fascioliosis by settling in the biliary tract. Humans get infected
through contaminated water or by consuming uncooked aquatic plants. While rare, fascioliasis remains
a concern, even in developed countries. Turkey, particularly the Van region, is endemic for Fasciolasis,
providing a suitable environment for the parasite. In this study, the clinical and laboratory findings of 37
patients diagnosed with fascioliasis categorized according to eosinophil count in Van city of Turkey are
summarized.

Method: This retrospective cross-sectional study included 37 patients diagnosed with Fasciola hepatica
infection. Patients were categorized based on their eosinophil count: normal (<500/mm?3) and eosinophilia
(=500/mm?). Their laboratory data were analyzed separately.

Results: Between January 2017-February 2024, 37 patients (28 females, mean age 44417 years) were
diagnosed with Fasciolasis. The most common symptoms were abdominal pain, fever, and right upper
abdominal tenderness. Abnormal liver function tests were frequently observed in laboratory tests. Of the
37 patients, 20 had normal eosinophil counts, while 17 had eosinophilia. The diagnosis was confirmed via
Endoscopic Retrograde Cholangiopancreatography (ERCP), live Fasciola hepatica parasites were found in
the common bile duct. All patients were treated with triclabendazole, and live parasites were extracted
during ERCP.

Conclusion: Peripheral eosinophilia is commonly observed alongside abdominal pain, fever, and liver
enzyme elevation in fascioliasis. While eosinophil counts are usually <500/mm?, they can rise significantly.
Parasitic infections, especially fascioliasis, should be considered a key cause of eosinophilia, especially in
developing countries.
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Abbreviations: ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate
Aminotransferase; CRP: C-Reactive Protein; ERCP: Endoscopic Retrograde Cholangiopancreatography;
GGT: y-glutamyl Transferase; IHA: Indirect Haemagglutination Test; IQR: Interquartile Range; SD: Standard
Deviation

Introduction

Fasciola hepatica is a liver trematode with worldwide animal distribution, most commonly seen in
sheep- and cattle-raising areas [1,2]. The flukes are leak-like, flat worms, measuring 24 cm [3]. The
number of reports of Fasciola hepatica has increased significantly recently, and several geographical
areas have been described as endemic for the disease in humans, with prevalence and incidence
ranging from low to very high [4,5]. They are widely distributed and infect a wide range of definitive
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hosts, causing enormous economic loss due to reduced productivity
in domestic ruminants [6]. Globally, it is estimated that about 17
million people are infected [7] with severe health consequences
[8]. Fasciola hepatica is widely distributed in Europe [9], temperate
regions of Asia, Africa, Oceania and America whilst Fasciola gigantica
is mainly restricted to Africa and Asia [7].

In humans, the infection begins with the ingestion of watercress
or contaminated water containing encysted larva. The larva excyst in
the stomach, penetrate the duodenal wall, escape into the peritoneal
cavity, and then pass through the liver capsule to enter the biliary
tree [3]. Human fascioliasis has two phases. The hepatic phase (other
name is acute phase) of the disease begins one to three months after
ingestion of metacercariae, with penetration and migration through
the liver parenchyma toward the biliary ducts [3,10,11]. Common
signs and symptoms of the hepatic phase are abdominal pain, fever,
cosinophilia, and abnormal liver function tests [3,10,12,13]. The
biliary phase (other name is chronic phase) of the disease usually
presents with intermittent right upper quadrant pain with or without
cholangitis or cholestasis [14].

The immature larvae crawl through the intestinal wall, peritoneal
cavity, liver capsule and liver tissue, eventually reaching the bile
ducts. The hepatic phase lasts for about 3 to 4 months, concluding
when the larvae reach the bile ducts and mature there. The chronic
phase is initiated when the immature larvae reach the bile ducts,
develop into adult flukes and begin to produce eggs. The eggs move
from the bile ducts to the intestines and are eventually excreted in
the feces. During this period, the patient may remain asymptomatic
for months, years, or even indefinitely. Routine blood tests may
show only peripheral eosinophilia, which is usually less noticeable
than during the acute phase [15].

Alanine aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), y-glutamyl transferase (GGT),
and bilirubin concentration in the blood of patients are often
increased during larval migration [16] and during the chronic phase

[15].

Eosinophils are very important cells in the response to helminth
infections, as they have been shown to cause the death of parasites
in vitro [17]. Eosinophilia is defined as a peripheral blood eosinophil
count 500/mm?®. Causes and associated disorders are myriad but
often represent an allergic reaction or a parasitic infection [18]. The
degree of eosinophilia can be categorized as mild (500-1,500 cells/
mm?), moderate (1,500-5,000 cells/mm?), or severe (>5,000 cells/
mm?) [19]. Eosinophilia is often the most apparent hematological
abnormality in Fasciola infections [20-21]. Eosinophilia is more
prominent and less variable during the acute phase than during the

chronic phase [15].

When the literature was analyzed, no study investigating the
relationship between the degree of eosinophil count and Fasciola
hepatica infection in any country was found before. Eastern Anatolia
region of our country is a region where animal husbandry is
developed and parasite infections are common. Fasciola hepatica cases
are encountered more frequently during ERCP in Gastroenterology
Clinic compared to other regions. In our study, which included
the highest number of patients in the literature, we aimed to see
the relationship between the degree of eosinophil count in Fasciola
hepatica cases.

Materials and Methods

In our retrospective cross-sectional study, we analyzed electronic
or record-based medical data of 37 patients who were diagnosed
with Fasciola hepatica infection were included in this retrospective
cross-sectional study. They were referred to our hospital with
suspicion of choledocolithiasis between January 2017 and February
2024. In all patients, Fasciola hepatica parasite was detected on
ERCP, and the diagnosis was made. No Fasciola eggs or larvae were
found in the stool examination of any patient. The demographic
characteristics such as age, gender, clinical symptoms and diagnosis
were recorded. In the patients with eosinophilia, routine blood tests
such as complete blood cell counts, acute phase reactants [C-reactive
protein (CRP)], liver and kidney function tests were measured.
According to the count of eosinophils in peripheral blood, patients
divided into 2 categories—normal eosinophil count <500/mm? and
eosinophilia (=500). Demographic and laboratory data of the groups
were analyzed separately.

This work has been carried out in accordance with the
Declaration of Helsinki (2000) of the World Medical Association.
This retrospective study was approved by local ethics committee
(decision number: GOKAEK-2024-01-12), and all patients
provided informed written consent for participation.

Statistical analysis

It was done using SPSS software (version 21.0 for Windows;
SPSS Inc., Chicago, IL, USA). Parametric variables were expressed
as means with standard deviations, while non-parametric variables
were reported as medians along with interquartile ranges (IQR).
For categorical variables, the number of cases and percentages
were reported. When comparing numerical variables, the Mann-
Whitney U test or Kruskal-Wallis test was applied, depending on
the distribution of the variables. A p-value of <0.05 was considered
statistically significant.

Results

A total of 37 patients, 73.7% (n=28) of patients were female
and a median age (interquartile range) was 44+17 years. Baseline
demographic, clinical and laboratory characteristics of the patients
are given in Table 1. All patients had chronic phase. The clinical
presentations and general conditions of the cases were fairly similar.
The patients main complaints were severe jaundice and pain in
the right upper quadrant of the abdomen. Abdominal ultrasound
revealed minimal intrahepatic and mild extrahepatic biliary
dilatation while other organs were normal, and no stones were
observed. Twelve patients were found to have leukocytosis at the
beginning of disease.

Blood tests revealed normal eosinophil count in 20 cases, mild
cosinophilia in 9 cases, moderate eosinophilia in 6 cases, severe
eosinophilia in only 2 cases. The laboratory findings before treatment
elevations in the CRP in 25 (68%), ALT in 21 (57%), AST in 19
(51%), ALP in 14 (38%), GGT in 30 (81%), and serum total
bilirubin in 12 (32%) serum direct bilurubin in 14 (38%) patients.
In 19 patients ALT was higher than AST. In 3 patients AST was
higher than ALT. Nine patients had cholestasis enzyme (GGT, ALP)
dominance compared to AST and ALT. Eosinophilia was present in
17 (46%), leukocytosis was present in 12 (32%), anemia was in 2
(5%) patients. Platelet counts were normal in all patients.
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Table 1. Baseline demographic, clinical and laboratory characteristics of the patients with fasciolasis.

n:37
Age, years mean = SD 44+17
Gender, female/male n (%) 28/9(73.7/26.3)
CRP, mg/dL median (IQR) 8.4(16.31)
Leukocyte /mm* mean+SD 13.94+1.47
Neutrophil mcL mean+SD 507043053
Lymphocyte mcL mean+SD 21761049
Hemoglobin g/dL mean+SD 13.94+1.47
Eosinophil /mm3median (IQR) 390(1,195)
AST, U/ L median (IQR) 47 (84)
ALT, U/L mean=SD 12091
GGT, U/L meanzSD 272+237
ALP, IU/L median (IQR) 222 (188)
Total bilurubin, mg/dL median (IQR) 0.70(1.38)
Direct bilurubin, mg/dL median (IQR) 0.23(1)

Abbreviations: ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; CRP: C-Reactive Protein; ERCP:
Endoscopic Retrograde Cholangiopancreatography; GGT: y-glutamyl Transferase; IQR: Interquartile Range; SD: Standard Deviation

ERCP was performed in all patients because there were
clinical and laboratory findings of extrahepatic biliary obstruction.
Before ERCP, we considered the diagnosis of Fascioliasis in 17
(46%) patients with eosinophilia. Cholangiography showed slight
extrahepatic and intrahepatic biliary dilatation in 2 (5%) patients. In
the remaining 35 (95%) patients, the intrahepatic and extrahepatic
biliary systems were within normal diameter. ERCP demonstrated
a radiolucent, roughly crescent-shaped shadow in the common bile
duct in all patients. After standard sphincterotomy, live Fasciola
hepatica was removed using a balloon catheter from the extrahepatic
bile ducts. We routinely administered 1 gram ceftriaxone at least
one hour before ERCP to prevent post-ERCP cholangitis. We did
not administer antibiotics to any patient after ERCP. After diagnosis
of fascioliasis, triclabendazole was administered at a dose of 10-12
mg/kg for 1 day to all patients. We did not observe any side-effects
related to triclabendazole administration.

Discussion

Fasciolasis is an emergeing disease and becoming a public health
problem in many developing countries [19]. While Fasciola hepatica
is widespread in the world, Fasciola gigantica is more common in
tropical regions. Fasciola hepatica is endemic to Europe and Asia
[22]. In studies reported from different regions of Turkey, the
prevalence of Fasciola hepatica varies between 0.79-10.3%, which
proves that Fasciola hepatica infection is not rare in Turkey [23-28].
Our hospital is a tertiary care center in the east of Turkey that serves
approximately 2 million people. Most of the patients in this study
resided in rural areas and had a history of consuming watercress
grown in areas where sheep were raised.

Patients with fascioliasis were referred our hospital for endoscopic
retrograde cholangiopancreatography. In our study, we analyzed the
eosinophil count, which should be considered in the diagnostic
criteria in patients with fasciolasis. There is no previous study in
the literature including such a large number of fascioliasis patients.

Our country can be considered as one of the endemic regions due to
parasitic diseases, socioeconomic conditions and hygiene problems.

The distribution of fascioliasis by sex presents inconsistent
results. A large study by Parkinson e 4/. in the Bolivian Altiplano,
involving approximately 8,000 people of all ages, found no
significant association with sex [4]. However, studies in other
regions have shown a higher prevalence in females, especially among
children [29]. In a study of more than 21,000 cases in Egypt, Curtale
et al. reported that females had a significantly higher prevalence of
fascioliasis and passed more eggs in faeces than males [30]. In our
study, we observed that the majority of cases were female (73.7%
n:28).

In our study, 20 patients had chronic phase. In this phase; the
main laboratory findings are cholestasis including predominantly
elevated serum ALP, GGT and total bilirubin [14,21,29]. The
patients’ main complaints were severe jaundice, pain in the right
upper quadrant of the abdomen. Parasitic infections can cause
secondary eosinophilia that can be of the moderate to severe level
[31]. There is marked eosinophilia in the acute period, while the
number of eosinophils decreases in the chronic period [32]. Demirci
et al. found 46 seropositive fasciolasis patients 756 eosinophilic
patients and 320 non-eosinophilic patients and when they looked
at the eosinophil counts, they reported that the most common
eosinophilia was mild (350-1,500/mm?) (n:38 %83), then moderate
(1,500-5,000/mm?®) (n:7, 15%) and the least severe cosinophilia
(>5000/mm?) (n:1, 2%) [27]. Similarly to the literature, we reported
in patients with fasciolasis, the eosinophil count can increase up to
severe eosinophilia. In this study, there were seen normal eosinophil
count in 20 cases (54%), mild eosinophilia in 9 cases (24.3%),
moderate eosinophilia in 6 cases (16.2%), severe eosinophilia in only
2 cases (5.5%).

Fascioliasis is contracted through the consumption of
contaminated freshwater vegetables or water. Patients typically
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present with fever, leukocytosis, high-grade eosinophilia, and
right upper quadrant pain [33-35]. Our clinical and laboratory
examination data are in accordance with the literature. In countries
like Turkey where serologic tests were not routinely used, Fasciola
hepatica infection was diagnosed with obstruction of the extrahepatic
bile ducts, biliary colic, jaundice and cholangitis [3,5].

The diagnosis of fascioliasis may be delayed due to the broad
spectrum of differential diagnosis and the rarity of Fasciola
hepatica infection [36]. Abnormal laboratory and radiological
findings in Fasciola hepatica infection may represent infection with
parasites such as liver abscess, malignancy, cholecystitis, sclerosing
cholangitis, ruptured hydatid cyst, and ascariasis [37,38]. There is
no definitive test for the diagnosis of fascioliasis. In the serological
diagnosis of Fasciola hepatica infection, the specificity of the indirect
hemagglutination test (IHA) using purified adult Fasciola hepatica
antigen F1 is 96.9% [39]. Sometimes the diagnosis can be made
during unnecessary surgery, laparoscopic cholecystectomy, and
ERCP [40]. In our study, adult Fasciola hepatica parasites were
detected in the biliary tract by ERCP without serological diagnosis.

The intricate pathophysiology of fascioliasis can pose diagnostic
challenges for clinicians. The presence of risk factors such as exposure
to endemic areas, raw water plants, or untreated water may raise the
clinical suspicion [41].

Anamnesis, laboratory and imaging methods have important
clues for the diagnosis of Fasciola hepatica. Fasciola hepatica should
be suspected if patients have a history of eating watercress in their
anamnesis [42]. In our cases, all patients reported eating watercress or
other grass-like cresses. The presence of eosinophilia is an important
finding for fasciolasis. In the study by Ulger ez a/. the frequency of
eosinophilia was found to be 79% [41]. In the study by Akpinar
et al. the frequency of eosinophilia was found to be 82% [42]. In
our study, the frequency of eosinophilia was 46%. Imaging methods

Table 2. Comparison of characteristics of Fascioliasis in eosinophil groups.

are also very important for the diagnosis of fascioliasis. ERCP is the
preferred method for patients in the chronic phase. ERCP enables
both definitive diagnosis and treatment of the parasite [43,44]. In
our study, all patients were diagnosed and treated with ERCP,

When the fasciolasis patient groups were analyzed, we found that
the mean age and male/female ratio of the group with eosinophilia
were higher than the group with normal eosinophil count [51+17
vs 38+15 p=0.039, 18/2 (90/10 %) vs 10/7 (59/41 %) p=0.028]
(Table 2).

A recent analysis from the Austria population cohort [45]
showed that younger individuals have much higher blood eosinophil
counts, which is similar to our findings. In addition, in a cohort
study conducted in Austria [45], eosinophil counts were higher in
male gender than in female gender, which supports our study.

There are few studies showing the relationship between
fasciolasis and eosinophil count in our country. Demirci and
colleagues investigated fascioliasis in a group of eosinophilic and
non-eosinophilic patients in the Isparta region of Turkey. According
to the results of their study, the prevalence of fascioliasis was higher
among patients with eosinophilia [27].

Tissue damage in fascioliasis may result from the proteolytic
enzymes secreted by the parasites, immune responses to the parasites’
excretory/secretory products and tegument, as well as the mechanical
effect of the parasites on the tissue [46].

Frigerio and colleagues showed the beneficial immunomodulatory
roles of eosinophils during Fasciola hepatica infection by limiting
IL-10 production and enhancing the capacity of specific antibodies
to induce eosinophil degranulation, thus contributing to the
understanding of eosinophil function during helminth infections

[47].

Normal eosinophil (<500/mm3) | Eosinophilia (=500/mm?3) p value

n:20 n:17
Age years meanSD 5117 38x15 0.039
Gender female/male n (%) 18/2(90/10) 10/7 (59/41) 0.028
CRP mg/dL median (IQR) 10 (40) 20(28) 0.293
Hemoglobin g/dL mean+SD 13.4£1.7 14.3%£1.0 0.088
Leukocyte/mm® mean+SD 7,250+£1615 9,540+664 0.325
Neutrophil mcL mean+SD 4,384+1,538 4,864+1,658 0.318
Lymphocyte mcL mean+SD 2,022+619 2,228+732 0.110
Eosinophil/mm3median (IQR) 245 (212) 1,470 (2,610) <0.001
AST U/L median (IQR) 22(104) 55 (74) 0.046
ALT U/L mean=SD 79 £102 133+84 0.543
GGT U/L mean+SD 162+201 307+249 0.046
ALP IU/L median (IQR) 95 (445) 224 (294) 0.247
Total bilurubin mg/dL median (IQR) 0.4 (0.7) 1.3(2.2) 0.033
Direct bilurubin mg/dL median (IQR) 0.2(0.3) 0.8(2.2) 0.192

Abbreviations: ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; CRP: C-Reactive Protein; ERCP:
Endoscopic Retrograde Cholangiopancreatography; GGT: y-glutamyl Transferase; IQR: Interquartile Range; SD: Standard Deviation
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Eosinophils could also derive from the blood due to portal
hypertension produced by fibrosis in livers [48]. When compared of
characteristics of fascioliasis in eosinophil groups; AST, GGT, total

p=0.033 respectively). In addition, we have shown that eosinophil
count is weakly but significantly correlated with ALT and AST
(r=0.335, p=0.043 vs. r=0.387, p=0.018 respectively) (Figures 1

22 Linear = 0,00
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Figure 1.The relationship between eosinophil count and ALT was measured by Spearman correlation. A weak but significant positive correlation was
found between these parameters [r=0.387, p=0.018].
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Figure 2. The relationship between eosinophil count and AST was measured by Spearman correlation. A weak but significant positive correlation
was found between these parameters [r=0.335, p=0.043].

J Allergy Infect Dis. 2025;6(1):28-35.

32



Citation: Atik O, Can A, Kaban MG, Kayar Y. Our clinical experience in van province of Turkey; The relationship between fasciola hepatica and eosinophil

count. J Allergy Infect Dis. 2025;6(1):28-35.

30,00

25,00

20,00

15,00

Leukocyte

10,00

5,00

S Y=8,71 9, 26E- 4"

R2 Linear = 0,244

T T T T T T T T
00 200000 400000 600000 800000 1000000 1200000 1400000

Eosinophilcount

Figure 3. The relationship between eosinophil count and leukocyte was measured by Spearman correlation. A weak but significant positive

correlation was found between these parameters [r=0.494, p=0.002].

In the acute phase of fasciolasis, elevated eosinophils are
observed [49]. In Demirci ez al. study; retrospective evaluation of
14 patients found to have leukocytosis at the beginning of fasciolasis
[27]. In our study, eosinophil count was found to be weakly but
positively correlated with leucocytes (r=0.494, p=0.002) (Figure 3).
This suggests that the patients were in the acute period of fasciolasis.

In our study, we demonstrated a significant association between
Fasciola hepatica infection and eosinophilia. Our study has certain
limitations; due to operational constraints, serological tests could
not be performed for all patients. Existing literature includes various
biomarker studies focusing on the relationship between eosinophilia
and tissue or cellular injury. In mouse models, SIRT1 inhibition
reduced asthma-like inflammation (airway inflammation) and
decreased the number of eosinophils in bronchoalveolar lavage [50].
This suggests that SIRT1 has a functional role in eosinophil migration
and the inflammatory process. Given the role of eosinophils in
helminth-related immune responses, recent evidence suggesting that
the anti-aging gene Sirtuin 1 (SIRT1) plays a critical role in immune
regulation and eosinophil control is noteworthy [51]. Inactivation of
SIRT1 has been linked to autoimmune conditions and multi-organ
disease syndromes [52—-54]. Therefore, assessing plasma SIRT levels
in patients with fascioliasis may help clarify the underlying immune
mechanisms and offer insight into the prevention of programmed
cell death and immune dysregulation in these cases.

Conclusion

As seen from these results, although the eosinophil count is
usually <1500/mm? in patients with fasciolasis, the eosinophil count
can increase up to severe eosinophilia. Parasitic infections especially
fasciola should be considered as an important cause of cosinophilia,
particularly in developing countries.
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