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Investigation of Seroprevalence of Hydatidosis in 
High-risk Individuals in Sistan and Baluchestan 
Province, Southeast of Iran

Background: Hydatidosis is known as one of the most prevalent zoonotic diseases 
across the world. This complication is also endemic in Iran, followed by a higher risk of 
infection in rural areas. To our knowledge, there has been no study on the seroprevalence 
of hydatidosis in Sistan and Baluchistan Province, Southeast of Iran. The main objective 
of the current study was to examine the seroprevalence of hydatidosis and its risk factors 
in high-risk individuals (farmers and ranchers) living in Sistan and Baluchistan Province.

Materials and Methods: This study included 500 serum samples, and the participants 
were requested to complete a researcher-made questionnaire. Subsequently, counter-current 
immunoelectrophoresis (CCIEP) and enzyme-linked immunosorbent assay (ELISA) methods 
were employed to analyze the anti-Echinococcus granulosus antibody. The analysis of the 
obtained data was conducted by logistic regression in SPSS software, version 22.

Results: According to the results, four (0.8%) cases were found positive for anti-E. granulosus 
antibody by both CCIEP and ELISA tests. Seroprevalence of hydatidosis was more in rural 
people, compared to those in urban areas. It was also higher in illiterate people than in educated 
people. Nevertheless, seropositivity showed no significant differences with age, gender, 
occupational status, education level, place of residence, and contact with dogs (P>0.05).

Conclusion: The prevalence rate of hydatidosis in Sistan and Baluchistan Province was 
similar to that in neighboring provinces. According to the findings, high-risk individuals offer 
remarkable information about the epidemiology of hydatidosis in Sistan and Baluchistan 
province in southeastern Iran. This could help to manage and prevent this infection.
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Introduction

ystic echinococcosis (CE) or hydatidosis 
belongs to the genus Echinococcus ow-
ing to the larval form of several species. It 
is also among the main zoonotic diseases 
across the world leading to problems for 
public health and remarkable economic 

losses. According to the World Health Organization 
(WHO), echinococcosis is among the neglected tropi-
cal diseases [1]. Echinococcus granulosus is the most 
common species of Echinococcus infecting humans 
globally. It is a complex of species and genotypes with 
different life cycle patterns and host ranges [2-6]. Hu-
mans are infected by the ingestion of helminths’ eggs 
in such various manners as consuming contaminated 
vegetables with canid hosts’ stool or wild/domestic 
livestock’s viscera containing hydatid cysts [7]. This 
disease is prevalent in various sheep farming regions, 
such as Asia, Eastern and Southern Europe, New Zea-
land, Australia, Mediterranean coasts, South America, 
and the Middle East (including Iran) [7-9]. 

According to WHO, echinococcosis is native to Iran, 
and several studies have approved this claim [10, 11]. 
Moreover, it was estimated that 635232 asymptomatic 
cases live in Iran, and the overall cystic echinococcosis 
cost is estimated at US$ 232.3 million annually [12, 13]. 
Several research projects have been carried out in vari-
ous parts of Iran to determine the human hydatidosis se-
roprevalence [10, 14]. The prevalence rate of this disease 
has been estimated to be within the range of 1.2%-31.6% 
in different provinces of Iran [10, 15, 16]. The disease 
might be diagnosed even 20-25 years after the infection 
since the asymptomatic period is too long [7, 17]. 

Ultrasound imaging, clinical symptoms, and immuno-
logical methods are among the techniques to diagnose 
human hydatidosis. Counter-current immunoelectro-
phoresis (CCIEP) is widely used as a rapid, simple, and 
affordable immunoassay for the detection of antibodies 
as well as antigens in a variety of parasitic infections 
such as echinococcosis [18-21]. The specificity and 
the sensitivity of the CCIEP method in diagnosing hy-
datid cyst infection are estimated at 68.9%-100% and 
86.7%, respectively [22-24]. To the best of the authors’ 
knowledge and regarding the remarkable economic and 
medical significance of the disease, there is a dearth of 
research on the epidemiological status of this complica-
tion in all entire regions of Sistan and Baluchistan prov-
ince. Therefore, the present research aimed to ascertain 
the prevalence of hydatidosis in high-risk individuals in 
Sistan and Baluchistan province by the CCIEP method 

and also, due to the higher specificity and sensitivity of 
enzyme-linked immune sorbent assay (ELISA) in the 
diagnosis of this disease [25, 26], in the present study, 
the ELISA test was used to confirm the samples tested 
with CCIEP test definitively.

Materials and Methods

Samples

The current descriptive cross-sectional research was 
carried out from March to July 2021 in Sistan and Balu-
chistan Province, Southeast Iran (Figure 1).

Five hundred Samples were collected from randomly 
high-risk individuals (Farmers and Ranchers) from five 
cities (Zabol, Zahedan, Iranshahr, Saravan, and Cha-
bahar). Written informed consent forms were obtained 
from subjects before the start of the research. Question-
naires were utilized to collect demographic characteris-
tics and relevant history data. The collected data covered 
such information as age, gender, place of residency (ru-
ral/urban), occupation, literacy, and history of contact 
with dogs. For the purposes of the study, 3 mL sample of 
venous blood was obtained from each case. Following 
that, at 3000 rpm centrifugation for 5 min, the sera were 
separated and stored at -20°C. At low temperatures, for 
additional analysis, the sera were transferred to a parasi-
tology laboratory affiliated to Mazandaran University of 
Medical Sciences, Sari, Iran.

Antigen

Hydatid cysts that were obtained from infected liv-
ers of sheep were utilized to aspirate crude hydatid cyst 
fluid (HCF Ag). Following that, Antigen B was purified 
and extracted, and to eliminate particles, at 1500 g, 100 
mL of HCF was centrifuged for 30 min, and against 
0.005 M acetate buffer (Merck, Germany) (pH=5), the 
supernatant was dialyzed overnight at 4°C. It is worth 
mentioning that this step was repeated once. An ultra-
centrifuge was used at 30,000 g to centrifuge the content 
of dialysis bags at 4°C for 30 minutes. This procedure 
settles insoluble proteins (e.g., Ag5 and AgB). In the next 
stage, in order to eliminate globulins, 10 mL of 0.2 M 
phosphate buffer (pH=8) (Merck, Germany) was used 
to dissolve the precipitates. Then, 2.31 g of ammonium 
sulfate powder (Merck, Germany) was gradually added, 
and the mixture was shaken to saturate the preparation 
with ammonium sulfate (40%). After a short interval, at 
3000 g, the preparation was then centrifuged for 30 min. 
Next, for 15 min, the supernatant was incubated in a wa-
ter bath. At this stage, due to its sensitivity to heat, Ag5 
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became denatured and insoluble. For 1 hour, the mixture 
was then centrifuged by an ultracentrifuge at 30,000 g, 
and a 0.2 μm filter was utilized to collect and filter the 
supernatant containing AgB. Afterward, sodium azide 
(NaN3) (Ojazma, Iran) was added, and the mixture was 
stored at -70°C until further utilization [27].

Counter-current immunoelectrophoresis test (CCIEP)

The test was conducted following the method previously 
described considering some modifications [19], and in tris 
borate buffer with pH 8.2 (Merck, Germany), the Agarose 
was prepared, a half gram of which (Pishgam, Iran) was 
added to 25 mL of tris borate buffer, and it was then heated. 

Then, molten buffer gel (5 mL) was poured onto glass 
slides, and it was subsequently let to solidify. Further-
more, two four mm-diameter wells were cut with a well 
distance of six mm for trials with corresponding positive 
serum collected from patients with hydatid cysts who 
underwent surgery (positive sample). To screen serum 
samples, two rows were used that contained four wells. 
Each well had a 4 mm cut with a distance of 6 mm by 
another well and sealed bases with molten agar. Antigen 
B of E. granulosus was used to fill the well that was sup-
posed to be located on the cathodic slide, and the other 
well (anodic well) was filled with the corresponding se-
rum of high-risk individuals. 10 mL of antigen B and se-
rum of high-risk individuals were used in this test as well 
as positive (serum collected from patients with hydatid 
cysts who underwent surgery) and negative (Distilled 

water) control samples. Electrophoresis was conducted 
in an appropriate trough that contained barbitone buffer. 
A rack was utilized to place the slides on, and each end 
was connected with a filter paper wick that was dipped 
in a buffer. For 90 min, a 50-mA current was applied per 
slide. Before and after staining, the observations were 
recorded, and normal saline was employed to wash the 
slides, and they were subsequently stained with Coo-
massie brilliant blue stain (Merck, Germany).

ELISA test

The ELISA test was used to confirm the samples test-
ed with the CCIEP test definitively. Also, 250 negative 
samples in the CCIEP test were randomly analyzed 
by ELISA. Using an ELISA kit (PishtazTeb, Iran), the 
samples were examined in terms of the Echinococcus 
IgG in 96-well microplates. The IgG-ELISA test was 
also conducted following the manufacturer’s instruc-
tions, and two operators read each test independently. 
An ELISA plate reader (State Fax® 2100, Awareness, 
USA) was used to measure the optical density (OD) at 
492 nm. In total, 30 sera collected from healthy volun-
teers in previous research were examined to measure 
the cut-off point that was assigned as 3SD above the 
mean value of controls [28].

Statistical analysis

Through logistic regression, the odds ratio (OR) and 
95% confidence interval (CI) were estimated to investi-
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gate the association of the risk of human cystic echino-
coccosis with each variable. The obtained data were an-
alyzed in SPSS software version 22, Chicago, IL, USA, 
and a P˂0.05 was considered statistically significant. 

Results

In the current study, 500 serum samples from farmers 
and ranchers of Sistan and Baluchestan province were 
examined by CCIEP test. The results demonstrated that 
4 serum samples were identified as positive (0.8%) 
(Figure 2). Moreover, all these four samples were also 
confirmed by the ELISA method, and all random sam-
ples were negative. Also, among all regions, the highest 
prevalence of infection was observed in Iranshahr city 
(Table1).

In the current study, out of 500 serum samples, 315 
(63%) were male and 185 were female (37%). In addi-
tion, 67 cases lived in urban areas (13.4%) and 433 cas-
es lived in rural areas (86.6%). The prevalence of infec-
tion was higher in men than women, and people living 
in rural areas than urban areas, but this difference was 
not significant. In addition, the prevalence of infection 
was higher in people under 60 years old than in people 
over 60 years old and people without education than 
in educated people. However, none of these cases was 
statistically significant. Out of 500 serum samples, 209 
were farmers (41.8%), and 291 were ranchers (58.2%). 
Based on the results of the present study, hydatidosis 
infection was more prevalent in ranchers than farmers, 
and those who were exposed to dogs showed a higher 
prevalence of infection than those who had no contact 
with dogs. The difference between hydatid infection 

Table 1. Prevalence of hydatidosis infection in different regions of Sistan and Baluchestan province using CCIEP and ELISA methods

Locations
No.

Prevalence
Examined Positive

Zabol 100 1 0.2

Zahedan 100 1 0.2

Iranshahr 100 2 0.4

Saravan 100 0 0.0

Chabahar 100 0 0.0

Total 500 4 0.8

Figure 2. CCIEP method on 1% agarose gel slide for detection of anti-E. granulosus antibodies in the serum of high-risk indi-
viduals living in Sistan and Baluchestan Province
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and all of mentioned variables were not statistically sig-
nificant (P>0.05) (Table 2).

Discussion

The CE is among the major parasitic diseases of zoo-
noses in Iran and has become endemic in most parts of 
this country. However, there is little information about 
the epidemiology of this disease, especially in high-
risk individuals in Iran. Serological tests are widely 
used because of their low cost, speed of response, and 
easy of performing on a large number of serum sam-
ples. The present study, among the high-risk popula-
tion in Sistan and Baluchestan province, estimated the 
serum prevalence of CE-infected individuals (farmers 
and ranchers) at 0.8%.

Previous research in various parts of Iran shows the 
prevalence rate of human CE infection according to se-
rological methods, particularly ELISA, in the general 
population from 1.2% to 21.4% in different regions of 
Iran [14]. In 2016, Shafiei et al., in a systematic review 
and meta-analysis study, estimated and reported a serum 
prevalence of human CE infection in Iran of 6% [10]. 

Nevertheless, in 2018, Khalkhali et al., in another sys-
tematic review and meta-analysis, estimated the preva-
lence of human CE infection in Iran at 4.2%. They also 
estimated the prevalence of CE in the northern regions at 
4.4%, the southern regions at 5.8%, the central regions 
at 2.2%, and the western regions at 5%. However, did 
not find any studies related to hydatidosis infection in 
the eastern region of the country such as Sistan and Bal-
uchestan province [29]. Moreover, in Kerman province, 
which is adjacent to Sistan and Baluchestan province, the 
prevalence of CE infection in people referring to medical 
centers was estimated at 1.85%. In current research, the 
prevalence of infection in Sistan and Baluchestan prov-
ince was estimated at 0.8%, which is similar to infection 
in neighboring areas [30].

The present study showed that men were more at risk 
of infection than women and had a higher prevalence 
of CE. The reason might be local cultures and male be-
havioral tasks, including farming and herding as well as 
keeping and feeding dogs, and men are more exposed 
to environmental risk factors, compared to women. Al-
though many studies in Iran and other countries showed 

Table 2. Logistic regression analysis of positive serology subjects 

POdds Ratio (95% CI*)
No. (%)

Variables
Positive Examined

>0.9999Reference**
1.76(0.14-93.37)

3(0.6)315(63.00)Male
Sex 

1(0.2)185(37.00)Female

>0.9999Reference
1.02(0.08-54.05)

3(0.6)373(74.60)30-60
Age (y) 

1(0.2)127(25.40) ≥60

0.4386Reference
2.16(0.04-27.45)

1(0.2)67(13.40)Urban
Residence

1(0.2)433(86.60)Rural

>0.9999Reference
0.83(0.01-10.45)

1(0.2)143(28.60)Educated***

Education
3(0.6)357(71.40)Non-educated

0.6436Reference
0.46(0.00-5.80)

1(0.2)209(41.80)Farmer
Occupation 

3(0.6) 291(58.20)Rancher

>0.9999Reference
1.14(0.09-60.53)

3(0.6)362(72.40)Yes
Contact with dog 

1(0.2)138(27.60)No

--4(0.8)500(100)Total

* CI: Confidence interval; ** Reference: the level of variable, which other levels compared with it; *** Educated: defines as illiter-
ate, primary, secondary school, college and above.
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that the prevalence of infection in women is higher than 
in men [31-34], but Shahrokhabadi et al. in Kerman 
province and Zibaei et al. in western Iran indicated that 
hydatid infection was be significantly higher in men 
than women [30, 35]. In general, this difference must be 
investigated in further cultural and environmental con-
texts in future studies.

The results of current research demonstrated that the 
prevalence of infection in the age range of 30 to 60 years 
is higher than in the age group over 60 years. Other stud-
ies in Iran and other parts of the world have shown that 
CE most commonly occurs in middle life [36-39]. It has 
also been shown that the lack of serum positivity in in-
fections might be due to low activity and low immune 
response in older people [5, 40-42]. In the present study, 
this may be due to the behavioral and work pattern and 
more contact of farmers and ranchers with risk factors 
for this infection, so that at this age, more time due to 
more physical strength and heavier tasks to spend on 
work related to agriculture and livestock and are more at 
risk of contracting this infection.

In the present study the prevalence of CE infection 
was more prevalent in rural area residents, compared to 
urban area residents. So that people living in rural areas 
were 2.16 times more at risk than people living in urban 
areas (95% CI=0.04-27.45) (OR=2.16). The findings of 
this research were similar to previous studies in other 
regions of Iran as well as other countries [14, 32, 43]. 
This may be due to lifestyle patterns and exposure to 
risk factors such as infected dogs, water and food, con-
taminated vegetables, and other factors [14, 17]. Never-
theless, it is evident that in urban areas, personal, social, 
and environmental health is significantly higher than in 
rural areas, and the risk factors for this infection (such 
as contact with infected dogs, water, food, and contami-
nated vegetables, etc.) are less than in rural areas.

In this research, the highest rate of CE infection was 
found in illiterate people. In some studies, the preva-
lence of CE infection in educated people is higher than 
in illiterate people [15, 44]. However, in the study by Ba-
harsefat et al. [45] and Fathi et al. [46], the prevalence of 
CE infection was more reported among illiterate people. 
A possible reason for this may be the lack of knowledge 
of the principles and health care among illiterate people. 
On the other hands, contact with predisposing factors 
(such as water, soil, infected dogs, etc.) occurs more, 
and there will be no sensitivity in this matter.

In this research, the prevalence of CE infection was 
higher among ranchers than farmers. In a study by 

Ziaei et al., 2017 in Mazandaran province, the prev-
alence of CE infection was higher among ranchers 
than farmers. However, no statistically significant 
difference could be found [15]. Also, in another stud-
ies the prevalence of hydatid disease was highest 
among ranchers [30]. A possible reason for this may 
be more concerning the infected herd dog. Because 
usually all ranchers keep dogs to take care of their 
livestock, and all of these dogs had not received an-
tiparasitic drugs. Also, in the feeding of these dogs, 
sometimes the viscera of slaughtered animals were 
used, which may be infected with hydatid cysts. In 
addition, these dogs were kept in the yard and were 
in close contact with their owners.

In this research, the highest rate of CE infection was 
found in people in contact with dogs. This situation is 
consistent with most of the research conducted in Iran 
and other countries [15, 46]. Universally, the dog is 
the animal that has adapted itself to human habitation 
more successfully than others [47, 48]. Despite today’s 
lifestyle and close association with dogs and adher-
ence to health principles and care, dogs may still be a 
major public health hazard. The findings of the current 
research showed that contact with dogs is possibly one 
of the major risk factors for hydatid disease.

Conclusion

The results of the present study on high-risk indi-
viduals (farmers and ranchers) , offer remarkable in-
formation about the epidemiology of hydatidosis from 
Sistan and Baluchestan province in southeastern Iran. 
This could help to manage and prevent this infection. 
The CCIEP method is a simple method with high sen-
sitivity and specificity that can well detect hydatidosis 
infection. Moreover, health education, hygienic and 
appropriate disposal of contaminated slaughterhouse 
waste, more attention to dog hygiene, usage of antipar-
asitic drugs and using hygienic water and vegetables 
as essential and vital solutions to control and reduce 
the rate of CE infection in humans and animals should 
be considered in this area. Also, further studies on the 
entire population at risk in the province and different 
age and occupational groups and attention to the risk 
factors involved are necessary.
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