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Abstract

Helminthiasis, especially in tissue-mediated are the most common cause of persistent eosinophilia.
However, these finding neglected and misdiagnosed. This study aims to determine the seroprevalence
of fascioliasis, hydatidosis, and toxocariasis in eosinophilic patients and to demonstrate diagnostic
criteria of eosinophilia in the early diagnosis of the three parasitic diseases. The study was conducted
between March 2015 and June 2016 at the Parasitology Laboratory of Dursun Odabas Medical Center
at Yuzuncu Yil University, Van, Turkey. The eosinophilic group included 270 cases and the control
group included 100 non eosinophilic cases. Blood samples from both eosinophilic cases and the control
cases were analyzed by ELISA method. The eosinophilic group were determined 11.5% seropositive
for fascioliasis, 7% for hydatidosis and 15.2% were seropositive for toxocariasis. The control group
seropositivity was determined as 4% for fascioliasis, 5% for hydatidosis and 7% for toxocariasis. All of
the cases, who were identified as seropositive, were found positive for only one of these diseases.
Significant differences were determined between eosinophilia and Fasciola hepatica (p<0.05) and
Toxocara sp. (p<0.05) seropositivity. No significant difference was determined for the frequency of
parasite prevalence among these three groups of cases between age groups (except for cases with
positive hydatidosis (p<0.05)) and gender. As a result, it is concluded that evaluating the eosinophilic
cases serologically for fascioliasis and toxocariasis could be useful for definitive diagnosis.
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1. Introduction

The developmental stage of parasite infections in mammals leads to discrete many immune responses.
Eosinophils, are important effector cells in the host responses against several important disorders, such
as allergic diseases, cancer, and parasitic diseases. Many researchers focus on the relationship between
increased eosinophilia and parasitic diseases mainly helminthic diseases. (Dombrowicz & Capron
2001; Kovalszki & Weller 2016).

Nowadays, the prevalence and significance of human fascioliasis, an infection due to a zoonotic liver
fluke by the Fasciola hepatica (F. hepatica), increased the development of diagnostic methods. The
disease is characterized by clinically many prognoses including asymptomatic infections, severe
cirrhosis, and even mortality. However, this disease is often characterized by fever, abdominal pain, and
eosinophilia. (Furst et al. 2012; Khademvatan et al. 2019; Mas-Coma et al. 2005).

Hydatidosis caused by the larval form of Echinococcus granulosus can be life-threatening and non-
specific clinic signs. The symptoms begin to emerge as the cysts caused by the parasites grow and
pressure of cysts on the surrounding organs or as complications increase, after an incubation period
(Elmajdoub et al. 2015; Hijjawi et al. 2018; Possenti et al. 2016). In many studies reported that
eosinophils contribute to host defenses against the hydatidosis (Ferreira et al. 2000).

Visceral larva migration (VLM), caused by the larvae of Toxocara sp., characterized mild symptoms in
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adults, while severe symptoms in young children. As the larvae can settle in all organs of the body and
can be migrated in the eye which is recognized ocular larva migrans. The infection is characterized by
hypereosinophilia, hepatomegaly, fever, transient pulmonary infiltration symptoms, and
hypergammaglobulinemia (Kim et al. 2014; Overgaauw 1997; Selek et al. 2016).

This study aims to determine the seroprevalence of fascioliasis, toxocariasis, and hydatidosis in
eosinophilic cases and to demonstrate the importance of eosinophilia in the early diagnosis of the three
parasitic diseases.

2. Material and Methods

The study was conducted between March 2015, and June 2016, at the Parasitology Laboratory of
Dursun Odabas Medical Center in Yuzuncu Yil University, Van/Turkey. All of the cases included who
applied the internal medicine polyclinic. The biochemistry and hematological parameters of the blood
samples taken from the patients admitted to the internal medicine polyclinic was followed. Blood
samples of eosinophilic and non-eosinophilic cases were kept for study at -20 °C.

Blood samples from both the eosinophilic cases and the control group were analyzed by the ELISA
method according to the manufacturer's instructions. The ELISA method were analyzed for Fhepatica
which is the highest sensitivity (100%) and specificity (100%) (DRG International, Inc., USA; IgG),
hydatidosis sp. (R-Biopharm, Germany; IgG) which is the sensitivity (93,8%) and specificity (90,6%)
and Toxocara sp. (R-Biopharm, Germany; IgG) which is the sensitivity (100%) and specificity (90,7%)
separately. Primarily, the ethics committee approval report was obtained from the Scientific Research
Ethics Committee of the Faculty of Medicine at Yuzuncu Yil University.

Statistical analysis

Descriptive statistics for the categorical variables were presented as count and percent. The chi-square
test was calculated for determining relationships between the categorical variables. Z test was also used
for comparison of proportions. Descriptive statistics for the studied variables (characteristics) were
presented as mean, standard deviation, minimum and maximum values. Statistical significance level
was considered as 5% and SPSS (ver: 13) statistical program was used for all statistical computations.

3. Results

In present study, a total of 270 cases were eosinophilic, 147 were female and 123 were male. The
control group which is non-eosinophilic group was composed of 55 were female and 45 were male.
Mean and standard deviation of eosinophil percentage were determined as 9,41 + 6,12 (min-max: 5,1-
53,8) in the eosinophilic group and were 3,29 + 1,03 (min-max: 1,1-4,9) in the control group.

The eosinophilic cases were composed of 106 youngers than the age of 35, 164 cases older than or
equal to the age of 36 (for age, mean (m) =+ standard deviation (sd): 44,34 + 17,97, minimum (min) -
maximum (max): 18-90). The control group was composed of 39 cases younger than the age of 35, 61
cases older than or equal to the age of 36 (for age, m + sd: 41,48 + 14,28; min-max: 18-73).
Eosinophilic and control group age averages were calculated as 44,55 + 18,22 (min-max: 19-78) and
40,0 + 12,36 (min-max: 23-52) in fascioliasis seropositive cases, 52,89 + 17,6 (min-max: 20-85) and
47,8 £ 12,72 (min-max: 30-60) in hydatidosis seropositive cases, and 44,12 + 15,06 (min-max: 20-77)
and 37,29 + 13,4 (min-max: 19-57) in toxocariasis seropositive cases, respectively.

Of the 270 eosinophilic cases, 11.5% were found seropositive for fascioliasis, 7% for hydatidosis, and
15.2% were found seropositive for toxocariasis. For the control group composed of 100 cases,
seropositivity was determined as 4% for fascioliasis, 5% for hydatidosis and 7% for toxocariasis.

All of the cases, who were determined as seropositive, were found positive for only one of these
diseases (Table 1, Table 2). Blood samples from the cases who exhibit two or three co-positivity for
these three parameters were not included in the study.

Seropositivity of the three parasitic agents in eosinophilic cases and the seropositivity in the control
group composed of healthy and non-eosinophilic individuals were separately compared statistically;
significant differences were determined between eosinophilia and F. hepatica (p<0.05) and Toxocara
sp. (p<0.05) seropositivity. No significant difference was determined for the frequency of parasite
prevalence among these three groups of cases between age groups (except for cases with positive
hydatidosis (p<0.05)) and gender (Table 1, Table 2). For all three of the diseases, seropositivity was
determined highest in cases with an eosinophil percentage of 5 to 10 (Table 3).
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Table 1. Seropositivity of fascioliasis, hydatidosis and toxocariasis in patient group according to age
groups and gender

Total <35 years >36 years Female Male
Parameters (N: 270) (N: 106) (N: 164) (N: 147) (N:123)
n % n % n % n % n %
Fascioliasis (N: 270) 31* 115 11 10,4 20 12,2 18 12,2 13 10,6
Hydatidosis (N: 270) 19 7 3** 28 16 9,8 12 8,2 7 57
Toxocariasis (N: 270) 41* 15,2 16 151 25 15,2 20 13 21 171

N: Total number of patients, n: Positive patients,
* Those found significant when compared to the control group (p<0.05)
** Those found significant in the comparison between age groups (p<0.05)

Table 2. Seropositivity of fascioliasis, hydatidosis and toxocariasis in control group according to the
age groups and gender

Total <35 years >36 years Female Male

Parameters (N: 100) (N: 39) (N: 61) (N: 55) (N: 45)
n % n % n % n % n %
Fascioliasis (N: 100) 4 4 1 2,6 3 4,9 3 5,5 1 2,2
Hydatidosis (N: 100) 5 5 1 2,6 4 6,6 3 5,5 2 4,4
Toxocariasis (N: 100) 7 7 3 7,8 4 6,6 4 7,3 3 6,7

N: Total number of patients, n: Positive patients

Table 3. Positivity values according to the percentage range of eosinophil in the patient group

Eosinophil 5-10%  Eosinophil 10-20%  Eosinophil 20% >

Parameters n % n % n %
Fascioliasis (n: 31) 16 51,6 12 38,7 3 9,7
Hydatidosis (n: 19) 17 89,5 2 10,5 0 0
Toxocariasis (n: 41) 26 63,4 11 26,8 4 9,8

n: Positive patients
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4. Discussion

It was reported that the increase in peripheral eosinophil count could occur due to parasitic infections
besides various factors such as infectious diseases, malignant or allergic diseases. Many reports
published that the eosinophilia was an important finding in parasitic infections, especially in tissue-
mediated helminthiases such as fascioliasis, hydatidosis, and toxocariasis. Numerous studies have been
carried out the relationship between these parasitic infections and eosinophilia (Klion & Nutman 2004).
Serologic studies are the main diagnostic methods which is rapid, sensitive and quantitative, used and
permit diagnosis of many helminth infections such as fascioliasis, hydatidosis and toxocariasis.
Although ELISA has been reported to be a sensitive test (specificity 95-100% and sensitivity 90—
100%), cross reactions have been described for antibodies against other parasites. (Ishida et al. 2003;
Romasanta et al 2003). The test used in this study reported that fascioliasis and toxocariasis do not have
multiple infections other parasites due to sensitivity and specificity. Cross-reactions for antibodies to
Taenia solium have been described in the test used for hydatidosis.

In published reports from different countries and Turkey, to determine the range of the relationship
between seropositivity of F hepatica and eosinophilia. In some of the studies, fascioliasis positivity was
investigated directly in patients with eosinophilia. In such framework, (el-Shabrawi et al. 1997)
determined positivity for this parasitosis in 13 of the 16 child patients with eosinophilia, Demirci et al.,
(2003) reported that 6,1% of those who are eosinophilic and 0.9% of those who are non-eosinophilic
(Demirci et al. 2003), and Demirci et al. (2002) determined positivity for this parasitosis in 8,9% of
those who are eosinophilic, in 3,7% of those who are non-eosinophilic, and in 1,2% of the control
group (Demirci et al. 2002). In present study, fascioliasis positivity was determined in 11,5% of the 270
cases with eosinophilia and a statistically significant difference (p<0.05) was found between the
positivity of this parasitosis and eosinophilia.

Our province is located in Turkey's Eastern Anatolia region. In previous studies, it has been reported
that fascioliasis is determined in both animals and humans (Denizhan 2018; Karahocagil et al. 2011;
Yilmaz & Godekmerdan 2004). In our study, blood samples from the cases who exhibit two or three
co-positivity parameters were not included in the study, considering the possibility of cross-reactions.
The control group seropositivity was determined as 4% for fascioliasis. The reason for this, cross-
reactions may be found low seropositivity value another helminthic infections or in chronic phase for £
hepatica have settled into the bile ducts and peripheral eosinophilia is not a finding in the acute stage
(Al Qurashi et al. 2012). A study report that, 101 chronic cases from the Andean region and many
endemic areas: 48% had eosinophilia above normal levels (Alban et al, 2002). According to the studies,
it did not become certain whether there exists any difference between genders for the prevalence of
fascioliasis (Khademvatan et al. 2019). In one of the studies, it was reported that parasitosis were more
frequent in females and statistically significant differences were observed between genders (Tas Cengiz
et al. 2015). In a study, it was stated that the results presented no statistically significant differences
between genders, parallel to the results of this study (Demirci et al. 2003). In one of the above-stated
studies (Tas Cengiz et al. 2015) on the prevalence of fascioliasis, age groups were compared for the
parasite prevalence and statistical significance was determined in contrast to our study.

The prevalence of VLM was investigated serologically in the eosinophilic patients and various findings
were obtained. Cicek & Yilmaz (2012) reported this parasitosis in 28,5% of the 200 eosinophilic
patients (Cigek & Yilmaz 2012), 10,83% of the 600 non-eosinophilic individuals, Yaman Karadam et
al. (2009) in 32,6% of the 350 eosinophilic and 20,3% of the 350 non-eosinophilic individuals
(Karadam et al. 2009), and Demirci et al. (2002) reported this parasitosis in 29,1% of the 134
eosinophilic patients, 19,4% of the 134 non-eosinophilic individuals, and 15,5% of the control group
composed of 84 individuals (Demirci et al. 2002). In present study, Toxocara sp., positivity was
determined in 15,2% of the 270 eosinophilic cases. The statistical evaluation demonstrated a significant
(p<0.05) relationship between parasitosis positivity and eosinophilia. This result presented similarities
with the findings of the three studies mentioned above. (Cicek & Yilmaz 2012; Demirci et al. 2002;
Karadam et al. 2009; Tas Cengiz et al. 2015)

The control group seropositivity was determined as 7% for toxocariasis in our study. For this reason, as
stated in the review that the spontaneous decrease in the number of eosinophils may be related to when
migration of the larval form ceases and the infection becomes patent (Klion et al. 2004). Also, in a
study reported that there was a significant difference between the fixation and migration of the lung-
involved toxocariasis in patients with and without eosinophilia (Park et al. 2014)

Toxocariasis is known to be more prevalent in children than in adults. (McGuinness & Leder 2014)
Two studies (Cigek & Yilmaz 2012; Karadam et al. 2009) revealed statistically significant relationships
between age groups in terms of the prevalence of parasitosis. The difference between genders and
toxocariasis positivity exhibited no significance in one of the studies; in others, gender-based ratio
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information was provided or no statistical comparison was conducted (Cigek & Yilmaz 2012). In our
study, no significant differences were found between age groups and genders for toxocariasis positivity.
Many studies focus on the relationship between hydatidosis and eosinophilia. In a study, hydatidosis
positivity was determined in 23 of 2198 patients, (Singer et al. 2013) another, the positivity of
hydatidosis was determined as 0,53% for 946 patients (Karadam et al. 2009). In our study, 7% of
seropositivity was determined in the 270 eosinophilic cases, while 5% was determined in the 100
healthy and non-eosinophilic individuals (control group), but no statistically significant difference
between the groups were identified.

In our control group positivity may be related to two reasons. The first, cyst rupture which is causes
often iatrogenic eosinophil counts are transiently suppressed as highlighted in a study (Sekiguchi et al.
2013). The second, in addition to the control and the eosinophilic group, cross reactions have been
described for antibodies against another helminth (Poretti et al. 1999). We think that more studies
should be done on this subject.

Although it is reported that young individuals are more susceptible to cystic hydatidosis comparison to
older persons, different results, concerning this subject, were obtained in the studies (Eckert &
Deplazes 2004). In a study, it was reported that this parasitosis was more resident in patients between
the ages of 30 and 39 (Montufar-Valer & Huapaya-Jurado 2014) and another, it was found more
prevalent in patients over 40 years of age and statistically significant difference between the age groups
was determined in terms of positivity (Giireser et al. 2015). In present study, positivity was determined
at a higher rate in eosinophilic cases in the group of 36 and higher years of age and a statistically
significant difference (p<0.05) was obtained between age groups for the positivity of the parasite. It
was observed that gender group comparisons were not conducted for positivity of hydatidosis or no
statistically significant difference was determined between the groups in the related studies (Gtireser et
al. 2015). No statistically significant difference between the genders in terms of positivity was
identified in present study.

Clinical and laboratory diagnosis of fascioliasis, hydatidosis and toxocariasis is quite difficult since it
requires both experienced staff and expensive methods. Besides the diagnostic difficulties of the
parasitosis, diagnosis is more complicated when the cases present non-specific clinical symptoms.
Therefore, it was evaluated in many studies, lead to today, that it is essential to consider several criteria
such as eosinophilia in the approach towards the cases. As the findings obtained in present study are
considered, statistically significant relationships between fascioliasis and toxocariasis and eosinophilia
were separately determined, but no significant relationship between hydatidosis and eosinophilia was
confirmed.

Conclusion

As a result of this, while study is considered, it is realized that there exists a relationship between
eosinophilia and fascioliasis and toxocariasis. As a result, it is concluded that evaluating the
eosinophilic cases serologically for fascioliasis and toxocariasis could be useful for definitive
diagnosis.
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