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Cystic Echinococcosis and Alveolar Echinococcosis, caused by Echinococcus granulosus senso 
strict and Echinococcus multilocularis respectively, are endemic in South Asia. Various species of 
this zoonotic parasite are maintained in domesticated and wild mammals through predator-prey 
interaction. Different approaches for diagnosis were followed for this zoonotic parasite such as CT 
scan, MRI, Ultrasound, X-ray and surgical operations for hydatid cyst. A limited data is available of 
molecular characterization such as genotyping, subtyping, population genetic, western blotting and 
immune-proteomics for E.granulosus senso strict. Molecular analysis is used to help differentiate 
infecting parasite species and genotype with a goal of better understanding the life cycle of the parasite 
in order to help in the planning and implementation of the control program. This review reports the 
present status of Echinococcosis in different countries of South Asia.
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Introduction
Cystic Echinococcosis (CE), a global zoonosis caused by 
larval stage of Echinococcus granulosus sensulato. Adult 
tapeworms caused infection in carnivores (definitive hosts), 
while the metacestode caused the cystic echinococcosis in 
herbivores (intermediate hosts) [1]. The definitive hosts for 
Echinococcus granulosus are dogs and wild canids while 
sheep, goats, cattle, camels and pigs are the major intermediate 
hosts agudelo Human are infected by the accidently ingestion 
of contaminated eggs present in food, soil and water and also 
by direct contact with the definitive hosts.

The intermediate hosts become infected by the ingestion of 
eggs and the metacestode develop as hydatid cysts in the 
internal organs of the hosts. Transmission of this zoonotic 
parasite occur in those area where human are directly contacted 
with stray dogs and other wildlife [2]. Control and prevention 
of this parasite should consider the life cycle of the parasite 
(species/genotype). Different studies have been summarized 
the status of the echinococcosis in Asia and worldwide Studies 
have been revealed that Echinococcus granulosus senso lato 
include five species. The human cystic echinococcoses around 
the world mainly caused by the Echinococcus granulosus 
senso stricto belong to G1 family.

Echinococcous has vast variety of species and there is a 
lot of diversity in species, advancement in differentiation 
is due to different molecular techniques [3]. Four different 
molecular approaches are reported in different studies. The 
first molecular technique is single genes using mitochondrial 
DNA. The second approach is the analysis of microsatellite 
markers showing polymorphic DNA loci consist of repeated 

nucleotide sequen Some studies have reported the full genomic 
analysis of this zoonotic parasite. The fourth approach is the 
comparison of mitochondrial DNA and nuclear DNA for 
species hybridization which was conducted for E. Canadensis 
G6/7, G8 and G10 [4].

Cystic Echinococcosis
Status of CE senso lato is endemic in those areas where the 
animal husbandry practices are in abundant throughout the 
world. The life cycle of the parasite is maintained by the 
farmers who feed the definitive host (dogs) with offal of 
the slaughtered sheep and cattle in Asia and other regions. 
Hyenas and lions are considered definitive host for E. felidis 
in Africa. Some studies have hypothesized about Asia that this 
region may has E. felidis and also thought that lions are also 
originated from this region [5].

Organotropism and genotype
Usually liver is considered the most predilection site for CE 
but CE is also reported from unusual organ such as brain, 
kidney, heart muscle, spleen and lungs in Pakistan similarly 
brain CE in children reported in hospital based case study 
in Mongolia caused by E. Canadensis. Iran has also similar 
reports of CE in children but these children don’t have liver 
and lung involvement. These reports have confirmed that 
E.canadensis has tendency to brain CE [6].
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provide the molecular status of CE in the province of Punjab. 
Molecular confirmation of E.granulosus G1 genotype was 
reported by 2014. Alveolar Echinococcois was reported in the 
Punjab from different hospital based studies the prevalence of 
CE was reported in sheep and buffalo and cattle in the Punjab [7].

In Pakistan, the second most CE prevalent province is Sindh, 
where molecular characterization of targeting cytochrome 
oxidase 1 Study by revealed the prevalence of CE in sheep and 
goat in abattoir of Larkana. Different predilection and unsual 
site of hydatid cyst in different hospitals of the province were 
studied and reported by [8].

Khyber Pukhtonkhwa is considered less endemic than Punjab 
and Sindh, where case studies were reported of CE in two 
different hospitals of the capital city. A study by 2018 stated 
that 1297 animals were examined for CE from September 
2015 to September 2017. The high prevalence was recorded in 
buffaloes. The current status of the hydatid cyst is summarized 
in the Table 1 [9].

India: The whole country of India is considered endemic for 
CE, while northern hilly areas are also considered for this 
zoonotic parasite. Different cases of different predilection 
sites of hydatid cyst were reported from different regions of 
the India and different diagnostic and surgical procedures 

were also reported amplified ATP6 and nadII genes (Nuclear 
and Mitochondrial) through Single-stranded conformation 
polymorphism in cattle, buffaloes, sheep and goats [10]. A dog 
study using conventional floatation and copro-PCR revealed 
the highest prevalence of CE (6.57%) through amplification 
mitochondrial cytochrome oxidase 1 gene as compared to 
conventional floatation technique (4.84%). The tehsil wise 
prevalence was also reported and tehsil akola (9.84%) was 
found highest prevalent tehsil. There are various prominent 
works on CE from various parts of India [11]. The more recent 
studies have shown the presence of E.granulosus genotypes 
(G3, G1 and G2) through nucleotide polymorphism in sheep 
and presence of 4 genotypes of E.granulosus, sheep strain 
(G1), Buffalo strain (G3), cattle strain (G5) and camel strain 
(G6) in human samples targeting Cox1 gene. Molecular 
characterization of different samples of different species 
(sheep, goats, cattle, buffalo and pigs) amplifying cox1 gene 
CE in human and buffaloes were reported and confirmed by 
western blotting and latex agglutination test [12].

Nepal: Cystic Echinococcosis and Echinococcol cyst in 
buffaloes, goats, sheep and pig from abattoir of Kathmandu, 
Nepal and these finding were reviewed by. Human CE cases 
were reported from different areas of the country Figure 1. 
Different approaches of diagnosis (CT scan, MRI, and X-RAY) 

Definitive host Infection rate Country Author Reporting time
Dogs 19/289 India Ingole R.S and his team Ignore R.S et al. 2018
Dogs 10/166 Bhutan Thapa N.K and his team Thapa N.K et al. 2017

Dogs 144/3670 Bangladesh Tarafdar M and Samad M.A Tarafdar M and Samad M.A 
(2010)

Table 1.  The details of definitive host are reported in the below.

Figure 1. Geographical and ecological map of the South Asia.
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and surgical procedures (Laprotomy, thoractomy, splenctomy) 
were revealed the present situation of human CE in Nepal 
[13]. A study has revealed the presence of E.granulosus s.s 
(G1) in livestock, human and dogs and presence of E.ortleppi 
(G5) in cattle and E. Canadensis (G6) in human To date there 
is no study of alveolar echinococcosis in human and cattle 
reported from Nepal while CE is endemic in near countries 
including India, Pakistan and China. It is immense obligation 
for carrying out different studies and to be assured to update 
the present status of CE in the country [14].

Bangladesh: CE is endemic in northern part of the Bangladesh. 
There are several studies reported on CE in dogs, cattle and 
human confirmed through serological and histopathology 
examination. Reported 130 human cases of CE, female were 
found more infected with hydatid cyst. The only study on 
molecular confirmation of hydatid cyst in goats of Chittagong 
was reported by. In the study, 12S rRNA gene was amplified 
through semi nested PCR and phylogenetic analysis was also 
carried out. The CE considered endemic in Bangladesh so 
it is dire need to present the most advance genotyping and 
subtyping of the zoonotic parasite [15].

Bhutan: CE was reported in only one study in Bhutan. In 
this study, total 183 dog samples were examined. 20 out of 
183 dog fecal samples were found positive for CE through 
classic technique (Microscopally). 16 samples were found 
PCR positive. Bhutan is located near with India, China, Sri 
Lanka and Nepal are considered endemic for AE and CE, so 
these two zoonotic parasite are also considered to be present 
in Bhutan [16].

Sri Lanka: There is no case reported on CE in the country but 
the hydatid cyst is endemic in all neighbor countries, so it is 
believed to be endemic in Sri Lanka.

Maldives: Maldives is an Island and less populated country 
in South Asia but being in South Asia, CE is considered to be 
prevalent in the country but no single case is reported in the 
country till today. The neighbor countries have reported the 
CE, so it is believed that CE should be studied and presents 
the situation for the betterment of the livestock industry [17].

Afghanistan: There are two cases report of a 20 year man 
having sheep and cows and 28 year old (Shepherd) with CE. 
However there is lack of studies on CE in the country [18].

Perspectives

Among the countries in the South Asia, where Echinococcus 
granulosus are highly prevalent and presence of the one or 
more species of the zoonotic parasite in the region. Pakistan 
and India are appeared to be the most impacted in terms of 
case number and species diversity [19]. These eight countries 
generally and specifically India and Pakistan where several 
species are sympatrically distributed and different diagnostic 
techniques such as CT SCAN, X-RAY, feacal floatation 
method, ultrasound and histopathology examination were 
studied in these countries but there is lack of advanced 
molecular techniques such as genotyping [20]. Sub typing 
and protein estimation and cloning of this zoonotic parasite. 
Molecular identification is very important for better 

understanding the distribution and variation within the species 
in this region [21]. The control strategies include deworming 
of definitive hosts, however this plan can be difficult which 
require too much funds and this can be too laborious.

Discussion
Definitive host and its infection
The prevalence of definitive host was presented after 
performing the copro-PCR in district Akola, India. Total 
of 289 samples were processed by floatation method, only 
fourteen samples were found positive through classical 
diagnostic method [22]. The Polymerase chain reaction was 
also performed for these 289 samples. The results revealed 
that only 19 samples were amplified at base pair of 225 of 
mitochondrial cytochrome oxidase-1 gene. The eleven fecal 
positive samples were found negative. The highest prevalence 
(6.5%) was recorded in PCR samples as compared to floatation 
method [23]. The pilot study was carried in the Thimpu city 
and samples were found positive for taeniid eggs. These 
samples were processed through floatation and sieve method. 
Out of 166 samples, 20 samples were processed through PCR. 
Ten samples were found positive taeniid eggs [24].

Conclusion
Better prevention is possible when proper diagnosis of the 
hydatid disease is carried out and effectively. In south Asia, 
different diagnostic techniques (classical diagnostic and 
molecular methods) are followed by different researchers, 
techniques include MRI, CT scan, X-ray, fecal samples, 
serological, ultrasonography and PCR are followed for the 
better diagnosis and prevention. The control strategies are 
totally depend upon meat inspection, upgrading the farm 
practices, public awareness, dog population control, proper 
detection of the parasite in intermediate host as well as in final 
host and complete elimination of the parasite from the final 
host. But the failure is considered to be present in different 
areas is decline in vulture population, improper disposal of 
meat, huge population of stray dog, unhygienic slaughtering, 
roaming of dogs in the premises of abbatoir, contamination of 
pastures with the feces, and the most important inadequate use 
of anthelmintic and drug resistance.

Control Strategies: After discussing the epidemiological 
factor, current status of echinococcosis in the region, control 
and preventive measure, mal practices of drugs and social 
awareness or public awareness of the zoonotic importance of 
the parasite and unhygienic slaughtering are the main causes 
of the failure for the eradication of the hydatid diseases. In 
south Asia, there is no study carried out for the development 
of vaccine against the echinococcosis, so this study will solve 
the issue with the most advances style and will develop the 
vaccine against this very important disease to control the 
economic and social losses in control strategies.
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