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ABSTRACT

Introduction: Echinococcus species are zoonotic parasites
that cause hydatid disease, affecting humans and animals. The
seroprevalence of hydatid disease reflects the level of exposure
to this parasite and can be used as an indicator of the burden of
the disease in a population.

Aim: To determine the seroprevalence of hydatid disease.

Materials and Methods: The study was a retrospective
observational study conducted at JIPMER hospital, a tertiary
care centre located in Puducherry, Southern India. In this study,
hydatid serological data from January 2019 to December 2022
were collected in March 2023 and retrospectively analysed in
April 2023. All the serum samples that tested positive for Enzyme
Linked Immuno Sorbent Assay (ELISA) for echinococcosis
during the period from January 2019 to December 2022 were
included. The demographic details such as age, gender, place

Original Article

A Serological Study on Hydatid Disease from
a Tertiary Care Hospital in Southern India:
A Retrospective Observational Study

MAHALAKSHMI KUMARESAN', ANITHA GUNALAN?, GAYATHRI PANDY?,
R HARSHITA AGARWAL*, NONIKA RAJKUMARI®

of residence, etc., of the patients whose samples were included
were collected from their case records. These samples were
then analysed using Microsoft Excel for proportions and
percentages.

Results: The study showed that the seroprevalence of
hydatid disease was 70 (34%) out of 206 samples tested. The
seroprevalence was higher in the older age group (>45 years),
with 41 (58.6%) cases. It was observed that males and females
were almost equally infected, with minor differences in the
prevalence of 37 (52.9%) males and 33 (47.1%) females.

Conclusion: As the prevalence of hydatid disease in Southern
India was unknown, it was observed to be lower when
compared to other states of India. This study has provided
valuable information on the level of exposure of hydatid disease
in the population and will help formulate disease control and
prevention strategies.
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INTRODUCTION

Hydatid disease is a zoonotic disease caused by the
Echinococcus  species.  Echinococcus  granulosus  (E.
granulosus) and Echinococcus multilocularis (E. multilocularis)
are the most pathogenic human species. Echinococcosis,
commonly known as Cystic Echinococcosis (CE), is caused
by E. granulosus, and alveolar hydatid disease is caused by E.
multilocularis. Polycystic neotropical echinococcosis is caused
by E. vogeli infection, whereas uni-CE is caused by E. oligarthrus
infection [1]. The definitive host of E. granulosus is dogs, and E.
multilocularis’ definitive hosts are wild foxes, coyotes, and dogs.
Sheep and cattle serve as intermediate hosts by ingesting eggs
discharged in the feces of the definitive host. Humans act as
accidental hosts by eating diseased livestock as well as polluted
food and water [1].

According to the World Health Organisation (WHO), more than
50 individuals per 100,000 population worldwide are affected
by hydatid disease at any given time. Endemic areas for CE
include Argentina, Peru, East Africa, Central Asia, and China, with
prevalence rates of 5-10% [1]. Several temperate countries have
humanandanimalhosts, including many areas of the Mediterranean,
southern and central Russia, central Asia, China, Australia,
portions of the America (especially South America), and northern
and eastern Africa [2,3]. India is one of the endemic countries for
echinococcosis in Southeast Asia, and various seroprevalence
studies from northern India have shown a prevalence of 28.6%
[4]. Hydatid disease is prevalent in a majority of Indian states, with
Andhra Pradesh and Tamil Nadu being prominent [5].

The need for the study was to analyse the true seroprevalence
of hydatid disease in Southern India, as the existing literature
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predominantly consists of case reports and no original research is
available. The novelty of this study was that the seroprevalence rate
for echinococcosis has not been previously reported from Southern
India. The aim of the study was to assess the seroprevalence of
hydatid disease in Puducherry, India.

MATERIALS AND METHODS

This retrospective observational study was conducted at JIPMER
Hospital, a tertiary care centre located in Puducherry, Southern
India. Hydatid serological data from January 2019 to December
2022 were collected in March 2023 and retrospectively analysed
in April 2023. Ethical approval was obtained from the Institute
Ethics Committee (JIP/IEC/2021/247), and informed written
consent was obtained from all the patients to include their data
in this study.

Inclusion criteria: All the patients who were found positive for
echinococcosis from January 2019 to December 2022 were
included in the study.

Exclusion criteria: Patients who did not give consent were excluded
from the studly.

Sample size: The authors did not perform any sample size
calculation as this was a retrospective study. Out of 206 samples
subjected to ELISA testing for echinococcosis from January 2019
to December 2022, 70 patients were found to be positive which
formed the sample size.

Basic demographic details of the patients, including their age
and the medical services where they presented, were obtained
from the Hospital Information Systems (HIS). A blood sample
was collected from each patient in a clot activator tube and
transported to the Parasitology laboratory, Department of
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Microbiology, JIPMER Puducherry, for hydatid serology as part of
routine investigations.

The qualitative immune-enzymatic determination of IgG
antibodies was based on the serology format of Echinococcus
antigen-Linked Immuno Sorbent Assay (ELISA) from Nova Tec
Immunodiagnostic GmbH, Germany [6]. The ELISA method was
used for detecting the seroprevalence of CE [7-9]. Before the
assay, all samples were diluted 1:100 with IgG sample diluents
(10 uL and 1 mL serum). Standards/controls and diluted samples
were dispensed into their respective wells on the microtiter
plates coated with specific antigens (Echinococcus antigen) as
per the manufacturer’s instructions. The wells were covered with
aluminum foil and incubated for one hour at 37°C. Following
incubation, the well contents were aspirated, and each well
was washed three times with 300 pL of washing buffer using
a Robonik wash well ELISA washer from India. After washing,
100 pL of Horseradish Peroxidase (HRP) labeled conjugate
was added, which binds to the captured antibodies. A second
washing step removed unbound conjugate. The immune
complex formed by the bound conjugates was visualised by
adding Tetramethylbenzidine (TMB) substrate, producing a blue
reaction product. The intensity of this product is proportional to
the number of specific antibodies in the sample. Sulfuric acid
was added to stop the reaction, resulting in a yellow endpoint
colour. Absorbance at 450/620 nm was read using an ELISA
microwell plate reader (Merilyser EIAQuant, Delhi, India), and the
values were noted and analysed.

STATISTICAL ANALYSIS

The data was analysed using Microsoft Excel. All the continuous
variables were expressed as proportions. The data was analysed
using descriptive statistics.

RESULTS

The results of the 206 samples tested showed 34% (70/206) I1gG
seropositivity for echinococcosis. Among the 206 samples analysed,
there were 25 people under the age of 18. The age group of (46-60
years) accounted for the maximum number of 27 (38.6%) cases.
In the elder age group of over 45 years, the seroprevalence was
greater, with 41 (58.6%) cases [Table/Fig-1].

Age group (years) n (%)
<15 2(2.9
15-30 6 (8.6)
31-45 21 (30)
46-60 27 (38.6)
>60 14 (20)

[Table/Fig-1]: Distribution of the number of positives among various age groups.

Among the 206 samples collected, 86 (41.7%) and 120 (58.3%)
were from females and males, respectively. It was also observed
that males and females were almost equally infected, with minor
differences in the prevalence [Table/Fig-2].

Gender Number of positives N (%) n=70
Male 37 (52.9)
Female 33 (47.1)

[Table/Fig-2]: Gender-wise distribution of the number of positives.

Among the 70 positive cases, state-wise distribution is shown
in [Table/Fig-3]. Among the 70 patients, 20 patients (29%) were
associated with an agricultural occupation [Table/Fig-4].

The district-wise distribution of positive cases is depicted in [Table/
Fig-5].
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State which the patient belongs to n (%)
Tamil Nadu 52 (74.3)
Puducherry 6 (8.6)
West Bengal 5(7.11)
Other states 7 (10)

[Table/Fig-3]: Demographic distribution of positive patients.

Occupation which the patient belongs to n (%)
Agriculture 20 (29)
Others 50 (71)

[Table/Fig-4]: Occupational distribution among IgG seropositive patients.

District Name n (%)
Vilupuram 20 (28.6)
Cuddalore 14 (20)
Thiruvannamalai 7 (10)
Puducherry 6 (8.6)
Trichy 3(4.9)
Chengalpattu 2(2.8)
Kallakurichi 2(2.8)
Other TN districts 4(5.7)
West Bengal 5(7.1)
Other states in India 7 (10)

[Table/Fig-5]: 1gG seropositivity based on district-wise spread and few other

states of India.

The surgery department had the highest prevalence with 34 (48.6%)
cases, followed by the medicine department and the emergency
department [Table/Fig-6].

Department n (%)
Medicine 31 (44.3)
Surgery 34 (48.6)
Emergency medicine 5(7.1)

[Table/Fig-6]: Department-wise distribution of positive cases.

During the study period from 2019 to 2022, it was observed that the
prevalence varied from 26.5% to 39.6% [Table/Fig-7].

Number of samples The number of samples
Year received tested positives.
2019 58 23 (39.6)
2020 18 7(38.9)
2021 64 17 (26.5)
2022 66 23 (34.9)

[Table/Fig-7]: Yearly distribution of positives among all tested samples.

It has also been observed that the fewest number of patient samples
were tested during 2020, which indicates underdiagnosis and fewer
patient presentations to hospitals during the Coronavirus Disease-
2019 (COVID-19) pandemic.

DISCUSSION

The authors examined the seropositivity data of individuals
suspected of having hydatid disease over a four-year period
(2019-2022) in this study. The seroprevalence was 34% in
southern India, which was comparable to the rate of 38.5%
estimated by Sinha S et al., in their study on north Indian
population [10]. Moreover, the seroprevalence rates were also
found to be on the rise in northern India [4,11]. Zaman K et
al., and Khurana S et al., demonstrated seroprevalence rates
of 28.6% (2004-2015) and 23.1% (1999-2003), respectively
[4,11]. This indicates an increasing trend in the seroprevalence
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rate in northern India. The high prevalence observed in this
study might be underestimated since only clinically suspected
individuals were included, and hospital-based studies are not
always accurate predictors of population prevalence. Although
seroprevalence may not be a precise measure of disease burden,
the WHO suggests that hospital cases provide a highly valuable
and useful indicator of the incidence and efficacy of control
efforts, even if they underestimate the disease’s true prevalence
[4]. A seroprevalence of 2.9% was observed for CE in children,
which was much lower than the seroprevalence of CE observed
by Sarkari B et al., (6.7%) [12]. This was primarily due to the
lower proportion of children included in this study. However, in
western studies, the seroprevalence ranged from 1-4%, which
was comparable with this study [13,14].

In this retrospective data, the most common age group
involved was 46-60 years. Men and women both actively
participate in farming, household chores, and animal
husbandry in rural India, making both genders vulnerable to
the disease. In contrast, Khabisi SA et al., from southeast Iran
discovered that women were more afflicted by this illness than
males, and the age group with the highest seroprevalence rate
for hydatid cysts was 31 to 50, which differs from this study
[15]. Kayal A and Hussain A, conducted a clinical study of
Hydatid disease and found that there were significantly more
women than men, with an M:F ratio of 1:2, who were infected
with this disease, and the average age of disease onset was 40
years [5]. Similarly, in a study done by Sanaei Dashti A et al.,
males accounted for 42.1% and females for 56.1%, and in the
study by Aslanabadi S, et al., males were 54.2% and females
were 45.8% [16,17]. Another study from Kashmir showed
a sharp contrast to this study in that the most common age
group affected was children under 15 years old. The Kashmir
study stated that children’s exposure to stray dogs in the parks
was a significant risk factor for the transmission of this disease
[18].

This conflicting report of seropositivity in various age groups
is based on hospital studies, which primarily comprise
symptomatic people. The higher incidence in adults in this study
compared to children shows a reduction in disease burden due
to the control measures used. In this study, authors were unable
to demarcate any significant difference between urban and
rural populations. In rural locations, farmers and housewives
are especially vulnerable since they are active in household
tasks connected to animal breeding and agriculture [19]. The
seroprevalence of hydatid in the rural population was about
6%, and in the urban population, it was around 3.5% in the
population of Sena Madureira [20].

Due to its varying clinical presentation, no significant differences
were found in consulting departments. This study shows
that seroprevalence has decreased from 39.6% to 34.8%.
The decreased seropositivity for hydatid disease in this
study underscores the importance of implementing control
measures. With this seroprevalence rate, targeted preventive
measures can be implemented. These preventive measures can
be targeted to the age group (>45 years), which showed high
seroprevalence, and to the specific districts that showed higher
seroprevalence.

Limitation(s)

As this was a retrospective study, patient treatment and follow-up
were not assessed. Another drawback of this study was that it was
a hospital-based study, which will not reflect the exact prevalence of
hydatid disease in the community.
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CONCLUSION(S)

The present study has provided background knowledge about
hydatid disease, and it was observed that its prevalence in
Southern India was lower when compared to other states of
India. The disease can be prevented by improving animal
husbandry techniques, such as regulating the home slaughter
of sheep and other livestock, controlling the stray dog
population, limiting the locations where dogs are permitted, and
keeping them from ingesting cyst-infected meat. Educating the
public on simple personal hygiene measures, such as washing
hands with soap and warm water after handling dogs and
before handling food, thereby avoiding direct intake of food
contaminated with fecal matter from dogs, could be extremely
effective in breaking the chain of transmission of this important
medical entity. Meanwhile, active surveillance to determine
infection incidence in humans and cattle across the country
will be critical in understanding the disease’s epidemiology and
aiding in its control.

REFERENCES

[11 Echinococcosis [Internet]. [cited 2023 Dec 1]. Available from: https://www.
who.int/news-room/fact-sheets/detail/echinococcosis. Accessed on 5" August
2023.

[2] Grosso G, Gruttadauria S, Biondi A, Marventano S, Mistretta A. Worldwide
epidemiology of liver hydatidosis including the Mediterranean area. World J
Gastroenterol. 2012;18:1425-37.

[3] Eckert J, Gemmell MA, Matyas Z, Soulsby EJL, World Health Organization.
Veterinary Public Health Unit. Guidelines for surveillance, prevention and control
of Echinococcosis/Hydatidosis/edited by J. Eckert... [et al.]. 2 ed. 1984;
Available from: https://apps.who.int/iris/handle/10665/66490.

[4] Zaman K, Mewara A, Kumar S, Goyal K, Khurana S, Tripathi P, et al
Seroprevalence of human cystic echinococcosis from North India (2004-2015).
Trop Parasitol. 2017;7:103-06.

[5] Kayal A, Hussain A. A comprehensive prospective clinical study of hydatid
disease. ISRN Gastroenterol. 2014;2014:514757.

[6] NovaTec Immundiagnostica GmbH-Dietzenbach, Germany [Internet].
[cited 2023 Dec 5]. Available from: https://www.bionity.com/en/
companies/23153/novatec-immundiagnostica-gmbh.html. Accessed on 5"
December 2023.

[7]1 Echinococcosis-Serology [Internet]. Public Health Ontario. [cited 2023 Dec 5].
Available  from: https://www.publichealthontario.ca/en/Laboratory-Services/
Test-Information-Index/Echinococcosis-Serology. Accessed on 5" December
2023.

[8] Rakhshanpour A, Harandi MF, Moazezi S, Rahimi M, Mohebali M, Mowlavi G, et
al. Seroprevalence of human hydatidosis using ELISA method in Qom province,
Central Iran. Iran J Parasitol. 2012;7:10-15.

[9] libeigi P, Mohebali M, Kia EB, Saber-inasab M, Aryaeipour M, Bizhani N, et
al. Seroepidemiology of human hydatidosis using AgB-ELISA test in Isfahan
City and Suburb Areas, Isfahan Province, Central Iran. Iran J Public Health.
2015;44:1219-24.

[10] Sinha S, Raj N, Yadav H, Sen M, Agarwal J. Seroprevalence of Echinococcus
IgG antibodies in a tertiary care center: A 5-year study and literature review. MGM
Journal of Medical Sciences. 2023;10:524.

[11] Khurana S, Das A, Malla N. Increasing trends in seroprevalence of
human hydatidosis in North India: A hospital-based study. Trop Doct.
2007;37:100-02.

[12] Sarkari B, Arefkhah N, Ghorbani F, Meskini F, Yektaeian N, Shahriarirad S, et al.
Seroprevalence of Cystic Echinococcosis and related risk factors for infection
among children in a rural community in Fars Province, Southern Iran. Clinical
Epidemiology and Global Health. 2020;8:13-16.

[13] FathiS, Ghasemikhah R, Mohammadi R, Tohidi F, Sharbatkhori M. Seroprevalence
of hydatidosis in people referring to reference laboratory of Gorgan, Golestan
Province, Northern Iran 2017. Iran J Parasitol. 2019;14(3):436-43.

[14] CaiH, GuanY,MaX, WangL, WangH, SuG, etal. Epidemiology of echinococcosis
among schoolchildren in Golog Tibetan Autonomous Prefecture, Qinghai, China.
Am J Trop Med Hyg. 2017;96:674-79.

[15] Khabisi SA, Marghzari M, Almasi SZ, Khorashad AS, Etemadi S. Seroprevalence
of hydatid cyst and related risk factors in humans referred to urban health
centers of Zahedan city, southeast Iran. Clinical Epidemiology and Global Health.
2021;11:100789.

[16] Sanaei Dashti A, Kadivar MR, Alborzi A, Sadeghi E, Pouladfar GR, Bagherian N,
et al. Analysis of hospital records of children with hydatid cyst in south of Iran. J
Parasit Dis. 2017;41:1044-48.

[17] Aslanabadi S, Zarrintan S, Abdoli-Oskouei S, Salehpour F, Zarrintan A,
Beheshtirouy S, et al. Hydatid cyst in children: A 10-year experience from Iran.
African Journal of Paediatric Surgery. 2013;10:140.

[18] Fomda BA, Khan A, Thokar MA, Malik AA, Fazili A, Dar RA, et al. Sero-
epidemiological survey of human cystic echinococcosis in Kashmir, North India.
PLOS ONE. 2015;10:e0124813.



Mahalakshmi Kumaresan et al., Serological Study on Hydatid Disease

[19] Mathur PN, Parihar S, Joshi CP, Kumawat JL. Hydatid disease-still endemic in
the southern region of state of Rajasthan, India: A clinical study carried out in
tertiary care hospital. International Surgery Journal. 2016;3:1802-05.

www.jcdr.net

[20] Pastore R, Vitali L, Macedo V, Prata A. A serological survey of the infection
by Echinococcus sp. in the municipality of Sena Madureira, AC. Revista da
Sociedade Brasileira de Medicina Tropical. 2003;36:473-77.

PARTICULARS OF CONTRIBUTORS:

1. Junior Resident, Department of Microbiology, JIPMER, Puducherry, India.
2. Senior Resident, Department of Microbiology, JIPMER, Puducherry, India.
3. Junior Resident, Department of Microbiology, JIPMER, Puducherry, India.

4. Postgraduate Student, Department of Microbiology, JIPMER, Puducherry, India.

5. Additional Professor, Department of Microbiology, JIPMER, Puducherry, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Nonika Rajkumari,

Additional Professor, Department of Microbiology, JIPMER, Puducherry-6050086, India.
E-mail: nonika.raj@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
e Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes
L]

None

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: Vantetal
e Plagiarism X-checker: Aug 25, 2023

* Manual Googling: Dec 20, 2023

e Thenticate Software: Jan 11, 2024 (10%)

ETYMOLOGY: Author Origin

EMENDATIONS: 6

Date of Submission: Aug 22, 2023
Date of Peer Review: Nov 18, 2023
Date of Acceptance: Jan 13, 2024
NA Date of Publishing: Mar 01, 2024

Journal of Clinical and Diagnostic Research. 2024 Mar, Vol-18(3): DC01-DC04


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

