
   ECHINOCOCCOSIS 

Dr Upninder Kaur
Assistant Professor

Department of Medical Parasitology
PGIMER, Chandigarh



CONTENTS

Introduction
Morphology
Life Cycle
Epidemiology
Pathogenicity
Laboratory Diagnosis
Treatment & Management
Case Reports
 Future Perspectives



HUMAN  ECHINOCOCCOSIS 

Human Hydatidosis / Hydatid disease 

• Zoonotic parasitic infestation by a tapeworm of the genus Echinococcus

• Globally distributed 

• WHO listed Echinococcosis among 17 neglected diseases targeted for control or elimination 

by 2050 (Wen et al.,2019)



CLASSIFICATION

EMPIRE:-   Eukaryota
PHYLUM:- Platyhelminthes
CLASS:-     Cestoda
ORDER:-   Cyclophyllidea
FAMILY:-   Taenidea
GENUS:-    Echinococcus



Species: 9



Fact

     Exposure to food and water contaminated by the feces of an infected 
      definitive host or poor hygiene in areas of infestation 

                                                          Echinococcosis



Forms

• Cystic Echinococcosis, also known as Hydatid Disease or Hydatidosis or Unilocular 
Hydatidosis or dog tapeworm, caused by infection with a species complex centered on E. 
granulosus

• Alveolar Echinococcosis, also known as  Multilocular Hydatidosis or alveolar hydatid  
disease or  small fox tapeworm caused by infection with E. multilocularis

• Neotropical Echinococcosis (Two forms) 

– Polycystic caused by infection with E. vogeli; and

– Unicystic caused by E. oligarthrus



History

• One of the oldest diseases known to man

• First described in the Talmud as a "Bladder full of water" 

•  Hippocrates described this disease more than two thousand years ago with a very 
interesting expression (liver filled with water) 



History

❖ Tyson (1683) – described hydatid in ‘rotten sheep’

❖  Hartmann (1695)- 1st described adult worm in intestine of dog

❖  Goeze (1782) – described scolices of cyst & indicated them as head 

❖ Vogel  (1957)  E. multilocularis -  confirmed it separate species

❖   Rausch & Bernstein (1972) E. vogeli -  adult worm 

❖ 1979 – larval stage 1st identified in surgical specimen  from Columbia



MORPHOLOGY

• ADULT 

• 3-6 mm in length

• 3-4 segments (proglottids)
• First Segment – Immature proglottid
• Second Segment- Mature proglottid
• Last segment (Biggest)  – Gravid proglottid
 

• Scolex (Head)
•  Neck
•  Strobila



• Scolex – 
– 4 suckers
– rostellum with double crown hooks.
– Lack mouth/digestive cavity





• Neck– 
– short, thick

• Strobila - Proglottids

• Posterior segment is gravid with the uterus filled with eggs

• Average number of eggs / gravid proglottid is 823 



•  Ovoid

• Eggs contain an embryo that is called an oncosphere or hexcanth

• Hexacanth embryo with 3 pairs of hooks

EGGS



• TWO LAYERS:

•  ECTOCYST : Acellular, 1mm thick (white of hard-boiled egg)  Elastic so curls on itself 
when excised or ruptured

• ENDOCYST :  Inner or Germinal layer  22-25 μm thick  Gives rise to Ectocyst on outside 
and Brood capsules and Scolices on inside 

•  It secretes Hydatid Fluid Hydated Sand - When embryos breaks and float in fluid with in 
cyst



• Cystic structure filled with clear fluid (hydatid fluid)

• Infective Stage

• Infective to man, cattle , sheep & other herbivorous animals



LARVAL FORMS

• Found within the hydatid cyst developing inside the intermediate hosts

• Represent the structure of the scolex of future adult worm

• On entering the definitive host, the scolex with four suckers and rostellar 
hooklets, becomes evaginated &  develops into an adult worm

Developing Protoscolex Mature Protoscolex



A-spherical bud

B-Early elongated bud 

C-late elongated with presumptive scolex & body.

D- Protoscolex with rostellum formation

E-Protoscolex with suckers formation.

F-Fully developed protoscolex attached to germinal layer.

G-Protoscolex free in cyst cavity.

DEVELOPMENT IN HYDATID CYST





Two most important forms, which are of medical and public 
health relevance in humans are 

❖ Cystic Echinococcosis  (CE) 

❖  Alveolar Echinococcosis  (AE)



Cystic Echinococcosis 

 caused by infection with the larval stage of E. granulosus
  



History 

• E. granulosus- known since time of Hippocrates

• Hydatidosis   (greek origin) - means hedge hog berry

• Hydatid : (greek origin)  means drop of water

    

 HIPPOCRATES



Distribution

• Globally distributed & found in every continent except Antarctic

• In endemic regions, human incidence rates can reach more than 50 / 100 000 person-years

• Every year, disease is responsible for the loss of at least 1 million DALYs and of $3 billion 
dollars in expenses, including treatment & livestock losses



• Women are affected more frequently than men; due to domestic activities that bring them 
in closer contact with dogs through feeding, herding, or milking livestock

• Prevalence of disease increases with age

• Prevalence levels as high as 5%–10% may occur in parts of Argentina, Peru, East Africa, 
Central Asia  &  China

• India has  the highest number of CE cases (12% of global cases) worldwide (Kumar et al; 
2020)

• This figure is likely to go up as the disease is often underreported in India



• In livestock, the prevalence  found in slaughterhouses in hyperendemic areas  varies 
from 20%–95% of slaughtered animals

• Highest prevalence is found  -  rural areas where older animals are slaughtered

• Involve reduction 

– carcass weight, decrease in hide value, decrease of milk production and reduced fertility



Epidemiology

Pattern of distribution  has remained essentially unchanged over the past 2 decades



• WHO: >1 million people affected  globally each year

• Endemic area: annual CE incidence 1 to 200 per 100,000

• Mortality rate: 2% to 4%, may increase  if inadequate management

• Eliminated from New Zealand

• Lack of accurate case recording prevents mapping of true epidemiological picture

Epidemiology



• Nearly 5000 new CE cases were 

diagnosed annually in the five 

countries during the study period



• From 1 January 1990 to 8 August 2017

• Pooled prevalence: 5%

• Patients younger than 40 years age





• Out of 1,429 samples, 72 (5.03%) IgG positive by ELISA



Geographical area(s) Positive numbers

Chandigarh, North Indian states  (Gochhaitt et al) 8 (6.4%) in 2011-2013

Central and southern Andhra Pradesh, South India  

(Khader et al)

118 CE patients in 2009- 2011

West Bengal, East India  (Ghoshal et al) 106 in 2005-2009

Maharashtra, Central India  (Akther et al) 117 in 1996-2007

Andhra Pradesh, South India  (Hemachander et al) 11 (11%) in November 2005 – May 2006

Chandigarh, North Indian states (Khurana et al) 495 (15%) seropositive in 1984 to 2003

Chandigarh, North Indian states (Bakshi et al) 1 (5.8%) during 1999-2004

Kashmir Valley, North India (Fomda et al) 705 (12.1%) during 1984-2001



Genotypes of Echinococcus spp. 
causing cystic echinococcosis in North 
America

Genotypes of Echinococcus spp. causing cystic echinococcosis in 
North America



Prevalence of E. granulosus  in INDIA

• As per 20th livestock census, 2019, total dog population  - 9.43 million in India

•  According to other animal welfare groups & websites, country is home to about 
30 million stray dogs, which amounts to 1 stray dog / 42 people  (Socialcops, 
2020; Statista, 2020)



Table: Prevalence (%) of E. granulosus in stray dog population in India 



Table : Zone and state wise prevalence (%) of CE in intermediate hosts 



Life Cycle

      The worm passes its life cycle in two hosts 
   (1) Adult tapeworm in the Definitive host

– Dogs (Optimum Definitive Host)
– Wolf
– Fox
– Jackal

     The adult worm lives in the small intestine in these animals who discharge a large number 
of eggs 

   (2) Eggs  in the environment which are swallowed by the Intermediate hosts
       -  Sheep (Optimum Intermediate Host)
       -   Pig
       - Cattle 
       - Horse 
       - Goat
       -  Man    (act as an accidental intermediate host)

The larval stage is passed in these animals and man giving rise to hydatid cyst





Risk Factors for the Disease 

• Suitable conditions for the establishment & transmission exist in India 

– Large population of intermediate hosts
–  Close contact of human-dog and dog and intermediate host
– Browsing and grazing on contaminated pasture
– Warm & humid and cold climate conditions during different part of seasons (Singh et al., 2014)



•  Livestock population of 536.76 million, out of which 536.16 million can act as 
intermediate hosts to complete the life cycle (20th Livestock Census, 2019)

•  Intermediate hosts graze on pastures contaminated with dog faeces & ingest  
echinococcal eggs

• High number of stray dog population in both urban & rural areas in India is another 
risk factor responsible for higher prevalence of  E. granulosus 



• These stray dogs receive no or an inadequate treatment with anti-parasitic medications  -  
play an important role in the transmission of the disease 

•  Open dumping of dead animals in rural parts -  with an easy access to stray dogs further 
complicate the problem

•  Pet dogs as guarding animals, dog owners, animal handlers, veterinarians & laboratory 
workers are also at higher risk of infection, since the eggs can contaminate water, fruits & 
vegetables



Molecular epidemiology of Echinococcus species 

• Mitochondrial DNA sequences have identified 10 different genetic types of 
     E. granulosus from G1 to G10 (Craig et al., 2007)

•  Livestock from Eastern India demonstrated the presence of four genotypes 

– G1 (sheep strain)
–  G2 (Tasmanian sheep strain)
– G3 (buffalo strain) 
– G5 (cattle strain) (Bhattacharya et al., 2007)



• In Northern India, 77.7% of isolates from cattle, pig, buffalo and goat were 
grouped under G3 strain and 22.2% isolates from sheep are grouped under G1 
strain (Singh et al., 2012)

•  Four different genotypes i.e. G1, G2, G3 and G5 are demonstrated in food 
producing animals viz. cattle, buffalo, sheep and pigs in Western India 
(Pednekar et al.,2009)

•  Indicate that G3 is the most common strain of E. granulosus circulating in 
livestock in India followed by G5, G1 and G2 strain 



•  Despite the isolation of G5 and G6 in humans, G1 and G3 remained commonly 
encountered strains in human CE in India (Sharma et al., 2013)

• Strains of Echinococcus spp. circulating in livestock in India are well adapted to 
cause infection in all the intermediate hosts of E. granulosus

Molecular epidemiology of Echinococcus species 



•  Globally, most of the human cases of CE are found to be infected with G1 strain 
of E. granulosus (Moro and Schantz, 2009)

• G1 genotype of Echinococcus granulosus  is responsible for the vast majority 
(88%) of human cases worldwide

• It has a cosmopolitan distribution and is associated with transmission from sheep 
as an intermediate host

• Wide variation in E. granulosus strains may influence the life-cycle patterns, 
development rate, specificity to host, transmission, antigenic proteins in fluid 
and response to treatment (Craig et al., 2007).



• Hydatid cysts collected randomly during 2010-2012 from 4 different geographical 

areas in North India

• Total isolates from 81 animals analyzed

• 3 genotypes found: G3 genotype (n=58), G1 genotype (n=22) & G2 genotype 

(n=1)





CLINICAL FEATURES

• Leads to the development of one or more hydatid cysts located most often in 
the liver and lungs, and less frequently in the bones, kidneys, spleen, muscles 
and central nervous system

 Organs affected by E granulosus are:
• Liver (63%)
•  Lungs (25%)
•  Muscles (5%)
•  Bones (3%)
•  Kidneys (2%)
•  Brain (1%)
•  Spleen (1%)

• Asymptomatic incubation period of the disease can last many years until 
hydatid cysts grow to an extent that triggers clinical signs



Spine Echinococcosis

• The incidence of osseous echinococcosis is low (approximately 0.5–4%)

•  Spinal involvement is the most common form, though rare overall ( 0.2– 1%)

•  The most common spinal location is the thoracic spine (approx 50%), followed by the  
lumbosacral region (approx  29%) and the lumbar spine (approx 21%)

• Hydatid cysts are usually not confined to the vertebral bodies, often, they affect the 
intervertebral discs, the spinal cord and the posterior spinal elements, and they may grow in 
the spinal canal as well



CLINICAL FEATURES

•  If the liver is affected 

– Abdominal  distention & pain, nausea and vomiting, upper abdominal discomfort and poor 
appetite; compression of bile ducts may lead to jaundice

• If the lung is affected :  

– chronic cough, chest pain and shortness of breath

• Other signs depend on the location of the hydatid cysts and the pressure exerted on 
the surrounding tissues

• Non-specific signs include

–  anorexia, weight loss and weakness



CLINICAL FEATURES

• If there is Cerebral involvement

•     Headache
•      Dizziness
•      Decreased level of consciousness

•  In bone infections

– Occur and produce thin and fragile bones, that can lead to spontaneous fracture

    Spinal echinococcosis
 

     stemming from cyst compression of adjacent spinal structures. The patients most commonly 
present with back pain; limb weakness occurs later.

     Other presenting symptoms include radiculopathy, myelopathy and pathological fractures



Alveolar Echinococcosis 

 caused by infection with the larval stage of E.  multilocularis
  



• E. multilocularis, a long tapeworm

• ~1-4 millimeter 



Epidemiology 

• AE is found across the globe ; especially prevalent in the northern latitudes of Europe, Asia 
& North America

• Earlier parasite of Northern Hemisphere

• Endemic area annual incidence: 0.03 to 1.2 per 100,000

• Mortality in untreated or inadequately treated: 90% within 10 to 15 years of diagnosis



 Historical map: Discovery of first cases of AE in various European countries

 Green circles: historic endemic area; red circles: endemic areas discovered since the 1990s



                                      Epidemiology 

• AE is found worldwide, mostly in  Northern latitudes

•  Cases -  Central Europe, Russia,  China, Central Asia, Japan & North America

•  Prevalence among wild foxes and coyotes can be high, and may reach over 50% in some 
areas; however, even in these areas, transmission to humans has been low





Trends in Parasitology 2022 38501-512DOI: (10.1016/j.pt.2022.04.003)



 Epidemiology 

• Public health concern in Northern Japan for past 40 years

• 91% of global cases from China

• China confirmed high incidence on Tibetan plateau



• abc

• In China, estimated number of AE 

cases per annum in various 

provinces

• 91% of global cases occur in China

Current distribution of Echinococcus 

multilocularis in foxes in Asia



• AE incidence doubled in previously recognized endemic areas of France, 

Switzerland, Germany, and Austria



• High endemicity of both E. 

multilocularis and E. granulosus 

in Kazakhstan and Kyrgyzstan

• Total 301 CE cases and mean age 

33.8 years

• AE total 46 cases and mean age 

35.6 years



❖    From 2001 to 2018



Life Cycle 
• Definitive hosts – Dogs,  Foxes, Wolves 

• Intermediate hosts  - Small rodents and tundra voles 







Signs & Symptoms

• The primary infection of AE is in the liver, usually the right lobe

• Closely mimics hepatic carcinoma or cirrhosis and is more commonly diagnosed in people of 
an advanced age

•  The larval mass resembles a malignancy in appearance & behavior

• Frequent ages at diagnosis usually between 35 &  65 years



Hydatid Cyst of Liver

• In chronic infections, the lesion consists of a central necrotic cavity filled with a white 
amorphous material that is covered with a thin peripheral layer of dense fibrous tissue

•  Host tissue is directly invaded by extension of the budding and proliferating cyst wall, 
causing a pressure necrosis of surrounding host tissue

• Vigorous inflammatory & fibrous tissue reaction usually surrounds the larval mass



 Main phases of infection

a. Initial phase:

•  Always asymptomatic

• Cured spontaneously or turn to progressive 

course

• Incubation period: <5 to 15 years

b.   Progressive phase:

• Metacestode infiltrated larger parts of liver or 

influences important functions

• Abdominal pain, jaundice, hepatomegaly, 

sometimes fever and anaemia, weight loss, and 

pleural pain

c.   Advanced stage:

•Severe hepatic dysfunction, portal 

hypertension

d.   Stable phase:

•In patients undergoing long-term 

chemotherapy 

•Inhibit further parasite 

proliferation

e.   Abortive phase:

•In asymptomatic patients: parasite 

dies out and mineralized 



Neotropical Echinococcosis

• By larval stage of E. vogeli or E. oligarthrus

• Confined to Central and South America

• Around 250 cases till now 



E. vogeli E. oligarthrus

Polycystic Unicystic

Clinically more 

severe like AE

Less severe

Organ affected: 

liver(80%)>lungs>

peritoneal cavity

Eyes &  heart 

affected



• Cyst fragment from 6 Polish female patients with diagnosed CE in year 2016-2017

• DNA extracted from the liver and lung samples

• 5 isolates: pig strain, Echinococcus canadensis

• One case 100% identical with Echinococcus ortleppi 



DIAGNOSIS



Microscopy 

• Hydatid fluid examined for scolex, hooklets or fragments of laminated  membrane

• Wet mount examination



X-ray Ultrasound (US) Contrast-enhanced 
ultrasonography 

(CEUS): 

CT scan & MRI

Lung cysts Method of choice
Widely used to 
diagnose CE or AE 
liver lesions

Detect small cysts (<2 
cm in diameter)

An important 
preoperative 
diagnostic tool to 
determine vascular, 
biliary or extra 
hepatic extension.
In CE, MRI better 
diagnostic value than 
CT scan

Best method for early 
diagnosis in endemic 
area for mass 
screening

Differentiate AE from 
abscesses and tumors

Both procedures 
complementary for 
AE

Imaging 
• Essential for diagnosis





 Serology



Serologic Tests

i. Enzyme immunoassay/enzyme linked immunosorbent  assay

✔  Detection of IgG antibodies implies exposure to the parasite, while in active infection 
high titers of specific IgM and IgA antibodies are observed

✔  Detection of circulating hydatid antigen in the serum is of use in monitoring after 
surgery and pharmacotherapy and in prognosis

• Liver cysts are more likely to yield positive serologic test results than pulmonary cysts

• Positive test results are less likely with calcified or dead cysts and more likely with 
ruptured cysts



For CE

Antigens Source Use 

Lipoproteins antigen B (AgB)         Hydatid fluid Widely used in serological 

assays for CELipoproteins antigen 5

Enriched antigen 5 • Novel antigens

• >90% sensitivity and 

specificity on selected 

serum samples

Never been evaluated on 

large scaleRecombinant antigens based on 

repeated tandem E. granulosus 

AgB (2B2t antigen)

Recombinant Ag5

Tegumental protein EgTeg 

Alkaline phosphatase (EgAP) 

EpC1



For AE

Antigen (excretory/secretory (ES) 

fraction of intact metacestodes)

Em2 Specific for E. 

multilocularis infection

• Commercialized 

Em2plus ELISA

• Used extensively 

• Sensitivity and 

specificity >90%

Em492

EmAP

EmP2

Em10 Show high diagnostic 

performance for 

confirming AE
EmII/3 Derivative of Em10

Em18



Tests for antibody detection in human CE & AE





• Distinguish Echinococcus species

• Discriminate genotypes of E. 

granulosus

• Used on biopsy or fine-needle cytology 

specimens for AE diagnosis with 

unusual imaging aspects and / or with 

negative serology

• Can be used as first-line screen 

for Echinococcus spp. in field

• Can detect Echinococcus sp. 

egg DNA in environmental 

samples



Rapid Diagnostic Tests



Test Sensitivity Specificity

VIRapid 74.1% (61.0–84.7) 96% (79.6– 99.9)

DIGFA 72.9% (59.7–83.6) 72% (50.6– 87.9) 

ADAMU-CE 57.6% (44.1–70.4) 100% (86.3– 100)

ELISA (reference test) 69.5% (56.1–80.8) 96% (79.6– 99.9)



Casoni Reaction

• An immediate hypersensitivity skin test introduced by Casoni in 1911

• Reagent is pooled hydatid  fluid containing scolices being usually selected

• Skin of the outer half of the upper arm is most suitable for the test

• Fluid is injected intradermally in amount sufficient in fresh area of skin to raise a white 
area approx one cm in diameter

•  Usually about 0.2 ml of the fluid is required

• Sterile normal saline, 0.2 ml is injected in other arm for control



• Control wheal fades rapidly, while that from the hydatid fluid increases 

• A zone of erythema surrounds the wheal, which reaches its maximal dimensions within 
half an hour and then fades quickly

• Reactions are recorded as positive when the wheal measures at least 2-4 cms 

   The typical skin reaction in a Positive Casoni Test



    Algorithm for diagnosis of CE and AE



Treatment & Management

Four treatment approaches:

1. Anti-infective drug treatment

        Albendazole is the drug of choice because of its greater absorption from the GI tract to 
achieve higher plasma levels

2. Surgery
• Successful in simple cyst

• Impractical in multiple cyst, high surgical risk

                                      The cyst appears creamy and smooth





3.Percutaneous treatment of the hydatid cysts with the PAIR ( Puncture , Aspiration, 
Injection, Re-aspiration) technique

• Minimal invasive technique

• Aspiration of cyst fluid        injection of parasitocidal solution (95%ethanol or 

15%NaCl solution)          Reaspiration

4.“Watch and wait”



Hydatid cysts

Excised hydatid cysts showing infection with Echinococcus



“Watch and wait”

• Idea of leaving certain cyst types untreated and just monitoring them over time 
is a logical consequence of two main findings:

    1) a good proportion of cysts are consolidating and calcifying (i.e., become completely 
inactive) without any treatment

    2) cysts that have arrived at this stage and behave quietly (i.e., do not compromise organ 
functions or cause discomfort) seem to remain like this or stabilize even further

   3) This decision must, however, be accompanied and verified by long-term 
ultrasonographic follow-up for a period up to ten years



        Algorithm for treatment of CE



              Algorithm for treatment of AE



Prognosis

• Prognosis is generally good

• Complete cure is possible with total surgical excision without spillage

• Spillage occurs in 2-25% of cases 

• Operative mortality rate varies from 0.5-4% 



Type I: 

• Long-term measures of public health 

education

• Improvement of slaughter hygiene and 

meat inspection

• Dog registration 

• Sanitation measures

Type II:

• Based on legislation 

• Measures to interrupt parasite transmission:

Stray dog control

Registration of all owned dogs

Spaying of bitches

Control measures in dogs and sheep, as part of 

a One-Health approach include

Control and Prevention for CE

Control of Definitive host

Deworming of dogs with praziquantel at least 4 times / year 

Vaccination of lambs with EG95 vaccine



Prevention

• Controlled by preventing transmission of the parasite

• Prevention measures include limiting the areas where dogs are allowed

• Prevent dogs from feeding on the meat of infected sheep

• Control stray dog populations

• Restrict home slaughter of sheep and other livestock

• Do not consume any food or water contaminated by fecal matter from dogs

• Wash your hands 



Control And Prevention for AE

Control in definitive host:

•Eliminating E. multilocularis from its wild animal hosts is next to impossible; therefore, contact 
with dogs and foxes in areas where the infection is endemic should be avoided
•Do not allow dogs to feed on rodents and other wild animals
•Avoid contact with wild animals such as foxes, coyotes & stray  dogs
•Regular deworming of domestic carnivores that have access to wild rodents
•Culling of foxes and unowned free-roaming dogs appears to be highly inefficient

Precautions for individuals:

•Persons at special risk: repeated serological screening

•Special safety precautions for laboratory and field workers

•Do not encourage wild animals to come close to your home or keep them as pets
•Wash your hands



Measures to reduce morbidity and mortality:

•Detecting human AE cases at an early stage

•Stepwise introduction of regular screening programs for areas with relatively high incidence 

rates of human AE or high prevalence rates of parasite in definitive hosts

Surveillance:

•Adequate surveillance: detect or exclude AE spread and emergence

•Mass screening of living foxes, dogs, and cats by ELISA

•Detect parasite DNA in fecal samples by PCR: confirmation test in selected case



CASE REPORTS



























Surveillance

• Robust surveillance data is fundamental in order to show burden of disease and to evaluate 
progress and success of control programmes

• Data is especially scarce and will need more attention if control programmes are to be 
implemented and measured

• Surveillance for cystic echinococcosis in animals is difficult because the infection is 
asymptomatic in livestock and dogs

•  Surveillance is also not recognized or prioritized by communities or local veterinary 
services



Human vaccines

• Currently there are no human vaccines against any form of Echinococcosis

•  However, there are studies being conducted that are looking at possible 
vaccine candidates for an effective human vaccine against Echinococcosis.



              For Intermediate Host

•E. granulosus recombinant antigen (EG95): 

Remarkable protective efficacy in field trials for 

sheep

The vaccine is currently being produced 

commercially and is registered in China and 

Argentina

Currently used in endemic areas of China and 

Argentina

•Gene products of Echinococcus oncosphere

      For Definitive Host:

•Not currently available

•Gene products of protoscolex or adult worm: 

suitable candidate

•egM gene family (egM4, egM9, and egM123) in 

mature adult worms: encouraging protective 

efficacy in vaccine trials

Vaccines



 FUTURE PERSPECTIVES

• Under the umbrella of One Health, WHO and its partner, the World Organization for 
Animal Health (OIE) are supporting the development of control programs 

• WHO assists countries to develop and implement pilot projects leading to the validation 
of effective control strategies

•  Working with the veterinary and food safety authorities as well as with other sectors is 
essential to attain the long-term outcomes of reducing the burden of disease



• The first successful control program was initiated in Iceland nearly 130 years ago, when 
hydatid disease was affecting approx one in every six Icelanders (Schantz et al., 1995)

•  An extensive health education campaign sensitized the entire population to the disease

• Measures included banning home slaughter of sheep resulting in the gradual elimination of 
transmission

•  By the 1950s echinococcosis was eradicated from Iceland

• Programs initiated in New Zealand (1959) and in Tasmania (1965) were primarily based on 
education of rural populations and motivating them to change their practices

•  Strict control and prohibition of  farm slaughter were key features in those programs



• WHO is supporting individual countries to develop  control program such as in 
Mongolia

•  In 2018, a multidisciplinary stakeholder meeting was convened in Ulaanbaatar 
to start developing the National Action Plan for control of Hydatidosis  

•  No significant investment for Hydatidosis has been made, and therefore 
programmatic steps have been progressing slowly but WHO continues to bring 
the stakeholders together and further actions have been agreed in 2019

• WHO has also facilitated the validation of diagnostic tests used for Hydatidosis   
in dogs that is important for surveillance



• One challenge in the control of CE in coming years will be to define optimum 
targets for developing vaccines effective in definitive canine hosts to interrupt 
the chain of transmission to humans if Echinococcosis  elimination by 2050 by 
WHO, is to be achieved







Conclusions 

❖ Neglected tropical disease

❖ 2 major species: E. granulosus, E. multilocularis

❖ Human accidental host

❖ CE: More common, cosmopolitan

❖ AE: less common, more severe

❖ Diagnosis: microscopy, imaging, serology, molecular

❖ Treatment: surgery, PAIR, chemotherapy, wait and watch

❖ Prevention and control: safe animal slaughter, deworming of dogs & vaccination 

in sheeps



Thank You 


