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ABSTRACT
Hydatids or cystic echinococcosis results from being infected with Echinococcus granulosus that found in dogs as definitive hosts and humans, sheep,
goats, and pigs as intermediate hosts, mainly prevailing in regions with animal husbandry. Echinococcosis is a public health concern, especially in
developing regions; this is due to the medical and economic harm to humans and the inefficiency of treatment and the difficulties of diagnosis in the
early stages of infection. Our review summarizes the historical backgrounds of Echinococcus, together with the biological and epidemiological aspects
of parasite, in addition to diagnosis and treatment ways.
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INTRODUCTION
The first history of hydatids goes back to antiquity, from Hippocrates
time (377 BC) who wrote in his scripts (Seventh, 55): “In those whose
liver is stuffed with water open into the omentum, the belly is filled
with water, and they die’’ [1,2]. In 200 BC, Galen considered the liver as
the main site of hydatids in animal’s slaughters. Later, the presence of
hydatids in animals and humans was reported frequently [2].
Until the early modern age, the true nature of hydatids was still
unknown. In 1685, Philip Hartmann emphasized the animal nature of
cysticerci when he described a small, spherical structure which was
connected with the bladder. Peter Pallas arranged the hydatids as a
separated group (bladder worms) and described them in his medical
thesis (in 1760) as small bodies located on the inner wall of the
bladders. Carl Asmund Rudolphi (1801) introduced the Echinococcus
name to zoology [1].

Echinococcus granulosus is distributed worldwide and more frequently
in rural areas. The geographic distribution of E. granulosus is variable
due to deficiency of accurate case reporting; thus, it is difficult to assign
a true specific map of the epidemiologic [3]. In general, there are highly
endemic areas in the eastern part of the Mediterranean region, at the
southern tip of South America, Southern and Eastern Europe, Northern
Africa, in Central Asia, Siberia, and Western China. E. granulosus is
restricted to the northern hemisphere, in particular to the regions of
China, the Russian Federation, and countries in continental Europe and
North America [4].
BIOLOGY OF ECHINOCOCCUS

The bisexual adult worm consists of four parts: Scolex (0.3 mm) which
contains a rostellum with a double crown of hooklets, four oval suckers,
short neck, and one or two of reproductive units (the mature segment
with testes and ovary and the gravid segment where the uterus contains
about 500 eggs) (Fig. 1) [1,5].

The intermediate host ingests the eggs; these eggs are resistant to
external conditions so they are able to remain infective after months
outside the body. After ingestion, eggs hatch releasing oncospheres
that get through the intestinal wall and carried with blood to different
organs of the host, especially liver and lungs [2,6]. After about 12 h of
ingestion, oncosphere arrives at the liver and develops into a hydatid

cyst that keeps growing by the time, producing protoscoleces by
asexual division. The definitive host becomes infected by eating the
meat of the infected intermediate host containing the hydatid cyst. The
protoscoleces attach to the villi of the small intestine by their heads and
develop to adult worms in 40–50 days. The eggs of E. granulosus are
released after separation of a gravid segment that occurs every 2 weeks
(Fig. 2) [1,5,7-10].
IMMUNITY RESPONSE BETWEEN THE E. GRANULOSUS AND THE
HUMAN

The host immunity plays an important role in determining the
relationship between the host and the parasite. Parasite produces
excretory compounds, which influence the immune-competent cells in
the human host and stimulate pro-inflammatory immune responses,
releasing antibodies, and activate T-cells in the body [1].

Continuing presence of parasites in the body indicates that they
have developed some of the evasion mechanisms from host immune
mechanisms to preserve their development. E. granulosus can use two
mechanisms to reduce the host immune response: (1) Passive escape
by developing into a hydatid cyst so avoiding the ruining effects of
an immune response and, (2) immunomodulation through which
E. granulosus interacts with the host immune system to reduce the
efficiency of the host response. Recent studies showed that E. granulosus
secretes molecules that can modulate the immune responses so
changing the cytokine balance toward Th2 [1,12].

According to epidemiological reports, there is evidence that humans
who are infected with Echinococcus multilocularis appear resistant
to disease development either by seroconversion or by presenting
intrahepatic lesions. The embedding of the metacestode in mightily
linked collagens can lead to metacestode death. Antibodies play a
major role in parasite killing as a protective immune response against
E. granulosus involving antibody-dependent cell-mediated cytotoxicity
reactions [13]. Cystic echinococcosis (CE) induces two (Th1 and Th2)
cytokine secretion patterns in the active and inactive stages of hydatid
disease. Early Th1 cytokine production (which kills the metacestode at
the initial stages) changes to a predominant Th2 cytokine as a response
in the chronic stage of E. granulosus and E. multilocularis infections [14].
Th2 cells produce interleukin (IL)-4, IL-5, IL-6, and IL-10 which are
associated with susceptibility to the disease, whereas Th1 cells express
IL-2 and interferon-gamma and they are well related to protective
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immunity. Some of the studies showed an increase in the production of
some cytokines such as gamma interferon, IL-4, and IL-5 [15-17].
Symptoms
The clinical symptoms are changeable and in the early stages are
asymptomatic. This is based on the target organ, the size of the hydatid
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cyst and its site within the organ, the complications of cyst splitting, and
protoscoleces spread [18,19].

The symptoms of hepatic echinococcosis include hepatic enlargement,
pain, nausea, and vomiting. Although the larval growth in bones is
irregular, when it occurs, it causes extensive erosion of the bone [8].
The hydatid cysts can be found in any organ and structure such as
abdominal cavities, kidney, bone, brain, ovary, and testis [20,21] and act
like tumors that can injure the function of the organ that can be severe,
and in some cases deadly. In addition, immunological reactions may be
observed such as asthma, anaphylaxis, and urticaria [18].

Diagnosis
Previously, the diagnosis of echinococcosis was done by inspection and
palpation of the distended abdomen or palpable hydatid cyst. In 1877,
Neisser affirmed the worth of puncture as a diagnostic way between CE,
ascites, ovarian cysts, etc. [1].
The radiography was introduced as a diagnostic technique then
followed by angiography, computed tomography, cholangiography,
ultrasonography, magnetic resonance imaging, and positron emission
tomography (in 1990) [1,22].

Immunodiagnosis tests of echinococcosis in humans are dated back
to the beginning of the 20th century such as indirect hemagglutination
test, immunoprecipitation, and immunoelectrophoresis, in addition
to antibody tests such as indirect fluorescent antibody test and the
enzyme-linked immunosorbent assay [1].
Treatment
The treatment of echinococcosis involves many options depending on
the experience of specialists, the availability of abilities, the size, and
location of the hydatid cyst and the appearance of complications [23].
Fig. 1: Morphology of adult worm of Echinococcus granulosus [1]

The two benzimidazoles (mebendazole and albendazole) are the two
most common drugs used for chemotherapy. Patients who have small
cysts can be treated successfully with albendazole. About one-third of

Fig. 2: Life cycle of Echinococcus granulosus [11]
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patients treated with benzimidazole drugs (400 mg orally twice a day
for 1–6 months) have been cured and about 30–50% of patients showed
downsizing of the cyst and reducing of symptoms. Mebendazole is used
as a second choice for treatment (40–50 mg/kg body weight per day for
several months) [24,25]. Praziquantel in combination with albendazole
showed very rapid effective results compared with treatment by
albendazole alone [8,26]. These drugs can be very effective when used
in synchronization with surgeries for reducing the relapse after surgery.
Puncture, aspiration, injection, and reaspiration is another treatment
choice, which includes the following steps [1,8,27,28]:
• Percutaneous puncture using sonographic guidance
• Aspiration of substantial amounts of hydatid cyst fluid
• Injection of a parasiticidal solution (20% sodium chloride or
preferably 95% ethanol) for at least 15 min followed by respiration.

Surgery has played an effective role in the therapy of echinococcosis
including cysts removed and liver transplant [1,9,29].
Surgery is the preferred treatment when hydatid cysts are large
(e.g., liver hydatid cysts >10 cm in diameter) or when they are located in
certain organs (e.g., brain, lung, or kidney), but in some cases, surgery
becomes ineffective, especially in patients who have multiple cysts and
it is so difficult to access [8].
It is worth mentioning that the surgery should be done carefully with
avoidance of the adverse effects of leakage of hydatid cyst fluid [30], in
addition to use drugs in synchronization with surgeries [25].

Control and prevention
It is difficult to adjust the exposure to echinococcosis that due to difficulty
in staying aloof from CE eggs which are transmitted with feces of wild
animals causing recurrence of CE, on the other hand, it’s difficulties
in diagnosis because the disease in animals is asymptomatic [25,31].
However, control of hydatidosis depends on breaking the cycle of
infection either by preventing definitive hosts (as dogs) from eating
carcasses of infected intermediate hosts or by preventing intermediate
hosts (as humans) from eating contaminant food by dog feces [7,32].
Procedures must be taken to prevent its prevalence:
• Prevent dogs from feeding on infected sheep [19,33]
• The limiting of home cattle butchers [34]
• Avoidance of any food or water that may be contaminated by dog’s
feces [25,35]
• Handwashing with soap and water after handling dogs [25]
• Vaccination of cattle with EG95 vaccine to interrupt the life cycle of
E. granulosus [36-38]
• Dogs can be terminated using praziquantel every 6 weeks [37,39]
• Not to contact with wild animals such as foxes and stray dogs [25].

urgent need of public awareness of disease and adopting preventive
procedures to reduce the spread of the disease.
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