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Abstract

Liver flukes as Clonorchis sinensis and the similar genus Opisthorchus felineus and O. vi-
verrini are considered oncogenic as causing cholangiocarcinoma in about ten percent of cases
where millions are infected in southeast Asia and Europe being endemic there and mostly
asymptomatic but require treatment. Klatskin tumour is bile duct bifucational area carcinoma
affection that is almost unique for these infections which comes by eating raw or undercooked
fish and crabs. There has been strong evidence that both types of liver flukes are present in
Egypt and Middle East being endemic since the snail first intermediate hosts is so many fresh
water snails and risks are also, still similarly, to millions of humans, who require treatment to
halt progression of disease in asymptomatic cases. This review aimed to clarify those types of
flukes for health care workers and the public for better diagnosis, prevention and control, Also,
to describe the main traits of C. sinensis and O. viverrini, their molecular biology and core car-

cinogenic mechanisms in a contrast pattern.

Keywords: Cholangiocarcinoma, Liver flukes, Fish, Crabs

Introduction

Clonorchis sinensis also known as the
Chinese liver fluke is endemic in China, Ja-
pan, Taiwan, Vietnam, and Korea as well as
in far eastern Russia. Dogs and cats are the
common-est reservoirs (Qian et al, 2016). It
is estimated that more than 35 million peo-
ple are infected worldwide, with 600 million
at risk. Opisthorchiasis is generally caused
by the closely related species with similar
eggs and clinical picture and are called: O.
felineus or O. viverrini. These are liver
flukes of cats, dogs, and other fish-eating
mammals, which serve as reservoir hosts. O.
felineus occurs in Southeast Asia and in
Central and Eastern Europe; Germany, Italy,
France and other parts Russia. Prevalence
rates are 40 to 95% in some areas, and it is
estimated that more than 16 million people
are infected (WHO, 1995). O. viverrini is
endemic in Thailand, Vietnam and Cambo-
dia, and Laos and is estimated that world-
wide over 23 million people are infected,
including 15 million in China (Upatham et
al, 1984). Adult flukes can remain in the bile
ducts for 26 years and protective immunity
does not develop and repeat infection (Tan
et al, 2009).
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Morsy and EI Maridi (1978) in Jordan de-
tected a case of clonorchiasis among the Re-
fugees in Bagaa Camp. Al-Karawi and Qat-
tan (1992) in Saudi Arabia reported a case of
C. sinensis and Al Karawi et al. (1993) re-
ported clonorchiasis in 35 patients with the
acute gallstone pancreatitis and/or cholangi-
tis whom underwent endoscopic sphincter-
otomy. Stauffer et al. (2004) in USA report-
ed infections in migrants from Laos, Cam-
bodia and Thailand, the former Soviet Union
and South America only clinical clue to in-
fection was a mild absolute eosinophilia
(500 to 1000microL). Morsy and Al-Mathal
(2011) in Egypt reported Clonorchis sinen-
sis in Egyptian employees returning back
from Saudi Arabia. Pozio et al. (2013) stated
that in the 20" Century, the majority of in-
fections in humans have been reported in
Eastern Europe (e.g., Belarus, Russia, and
Ukraine) and Asia (Siberia). In EU in the
last fifty years, the parasite has been detect-
ed in humans of Germany and Greece, and
in the red foxes, polecats, cats, dogs, fish
and mollusks of Germany, Italy, Poland,
Portugal and Spain (Whitton, 1982). In Italy,
four individual cases and eight outbreaks of
opisthorchiasis were reported from 2003 to



2011, for a total of 211 confirmed human
cases. All patients had consumed raw fillets
of tench or doctor fish (Tinca tinca) is
a fresh- and brackish-water fish (family Cy-
prinid) found in two lakes in central Italy but
some of infected people were tourists who
developed the disease in their respective
home-countries. Zheng et al. (2017) report-
ed that O. viverrini and C. sinensis, are typi-
cal representatives causing cholangiocarci-
noma (CCA), the second most common
primary hepatic malignancy with dismal
prognosis. O. viverrini is prevalent in South-
east Asia, infecting 10 million people while
C. sinensis has a wider distribution, affect-
ing more than 35 million people's health.
They added that both have some common
characteristics and/or discrepancies in life
cycle, genome, and transcriptome.

In endemic areas, cholangiocarcinoma in-
cidence was very high (Sithithaworn et al,
1984), but it is only about 10% of whole
cases who are mostly asymptomatic. Dried
or pickled fish can be a source of infection.
Infected water by itself is not infectious but
the infective meta-cercaria in fish meat or
gills are infectious (Keiser and Utzinger,
2005) or even in imported raw fish (Yosse-
powitch et al, 2004) and in frozen or salted
freshwater fish (Fan , 1998).

Life cycle: The life cycles of Clonorchis
and Opisthorchis flukes are similar; they
begin with release of embryonated eggs into
the biliary ducts and subsequently the
stool. Eggs are ingested by a snail (first in-
termediate host), where miracidia are re-
leased and go through several developmen-
tal stages (sporocysts, rediae, and cercari-
ae). The cercariae are released from the snail
into fresh water and subsequently penetrate
the flesh of freshwater fish (second interme-
diate host), where they encyst as metacercar-
iae. Animals (definitive hosts) or humans
(incidental hosts) acquire infection via in-
gestion of raw, undercooked, salted, pickled,
or smoked freshwater fish (Harinasuta and
Harinasuta, 1984). The metacercariae excyst
in the duodenum and ascend the biliary
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tract. Maturation to adult flukes takes ap-
proximately one month. The adults generally
reside in small and medium sized biliary
ducts; occasionally they reside in the gall-
bladder or pancreatic duct (Rim, 2005). The
adults can remain in the bile ducts for up to
26 years (Wang et al, 2004). Freshwater sn-
ail, Parafossarulus manchouricus often that
serves as a first intermediate host for C. sin-
ensis in China, Japan, Korea, and Russia
(Hung et al, 2015). Other snails include
Alocinma longicornis, Bithynia longicorn-
is, B. fuchsiana, B. misella, Parafossarulus
anomalospiralis, Melanoides tuberculta, Se-
misulcospira cancellata, Koreoleptoxis anu-
rensis, Semisulcospira libertina, and Assim-
inea lutea in China; and Melanoides tuber-
culata in Vietnam (Pinto et al, 2018). Opis-
thorchis first intermediate hosts are freshwa-
ter snails of the genus Bithynia, the only ide-
notified host was Bithynia siamensis with its
three subspecies (Saijuntha et al, 2014).

In Egypt, at least 37 snail species of medic-
al and veterinary importance belong to 11 fa
milies; Neritidae, Viviparidae, Valvatidae,
Bithyniidae, Melaniidae, Hydrobiidae, Lym-
naeidae, Succineidae, Planorbidae, Physidae
and Ancylidae (Ibrahim et al, 1999). At the
same time, Egypt depends on the Nile River
as its main and almost exclusive source of
fresh water as one of the African countries
that could be vulnerable to water stress un-
der climate change. Because of being at the
bottom end of the river, it is affected by the
climate change impacts, and invasion more
fresh water snails. As to the second interme-
diate hosts of C. sinensis, Cyprinidae family
of freshwater fish is the largest and is com-
prised of the carps and minnows serve as.
They are toothless; primarily eat gastropods
and aquatic vegetation, though some will eat
algae, small fish, or other molluscs. Given
their great diversity, wide geographic distri-
bution (extensive in Europe, Asia, Africa,
and North America), and preferred food, and
given that these fish are one of the most im-
portant food fish for humans in much of the
worldwide. In China, 102 species of fish and
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four species of shrimp are known to be the
intermediate hosts (Chai et al, 2005). In Ko-
rea, 40 species of freshwater fish were rec-
orded as hosts and seven species in Russia
(Fattakhov et al, 2012). Dao et al. (2017)
reported that a total of 12,000 snails belong-
ing to six families, of which 1616 Bithynia
snails representing B. siamensis goniompha-
los and B. funiculata; as well as 754 fish re-
presenting 12 species were examined. Shed-
ding of O. viverrini cercariae was observed
only in B. s. goniomphalos and B. funicula-
ta, at infection rates of 0.86% and 0.14%,
respectively. O. viverrini metacercariae were
found in ten fish species representing both
Cyprinidae and non-Cyprinidae families.
They added that Carassius auratus, a fish
species commonly eaten raw, Rasbora auro-
taenia and Puntius brevis had the highest
prevalence of up to 74.0%. Sharing of the
same snail and fish intermediate host species
was found for O. viverrini and the O. viver-
rini duck-genotype.

Cats and dogs are actually known reservoir
hosts for Opisthorchis, infected via consum-
ing raw or undercooked contaminated fish,
fish dishes or food remains from house-
holds, and they sustain parasite egg spread
via open environment defecation (Tangka-
wattana and Tangkawattana, 2018). Usually
the infected animals do not exhibit apparent
any clinical symptoms or even any specific
abnormalities in laboratory examinations.
Nguyen et al. (2018) suggested that cats are
transported over great distances, and this
poses a risk of spreading liver fluckes.

Clinical picture: The clinical manifesta-
tions of Opisthorchis and Clonorchis are
similar and may be considered together.
Most infected individuals are asymptomatic
and have a benign course. The risk of symp-
tomatic infection and complications rises as
the intensity and duration of infection in-
crease. Light infections (<100 flukes or up
to 10,000 eggs/gram of stool) rarely cause
symptoms. Even in heavily infected patients,
symptoms occur in only about 10% of them
(Pakharukova and, Mordvinov, 2016). Peri
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pheral eosinophilia may be present (usually
up to 10 to 20%), and serum IgE levels may
be elevated.

Acute symptoms: Pathologic and clinical
consequences of infection are related to the
intensity and duration of cumulative infec-
tion. With acute C. sinensis and O. viverrini
infection, most infected patients have low
fluke counts and therefore are asymptomat-
ic. Relatively heavy infection occurs in 5 to
10% of patients; these individuals have non-
specific symptoms, such as the right upper
quadrant abdominal pain, indigestion, diar-
rhea, flatulence, and fatigue. With O. feli-
neus infection, acute symptoms are more
common, usually beginning 10 to 26 days
after eating heavily infected undercooked
fish, and manifesting as high-grade fever,
anorexia, nausea, vomiting, abdominal pain,
malaise, myalgia, arthralgia, malaise, and
urticaria. Lymphadenopathy and tender he-
patomegaly may occur. When symptoms
occur, they usually last for two to four
weeks. High levels of circulating eosinophils
are common. Eggs generally become detect-
able in the stool after three to four weeks.
Some variations in clinical presentations of
clonorchiasis and opisthorchiasis may occur
in different geographic areas. The O. felin-
eus infection may be associated with the
acute, serum sickness-like presentation (La-
wley et al, 1984); C. sinensis infection may
be associated with intrahepatic pigment
stones as part of the calculus of bile duct,
located proximal to the confluence of the
left and/or right hepatic ducts The morbidity
was up to 18.7% in Taiwan while the aver-
age morbidity was only 0.6% -1.3% in west-
ern countries (Tsui et al, 2011). Apart from
bacteria, and both C. sinensis and O. viver-
rini, other parasites as Ascaris lumbricoides,
and Schistosoma species account for intra-
hepatic stone as well not only damage the
bile duct epithelium to cause inflammation
but also form the nucleus of stones with
their body (Ran et al, 2017).

Chronic symptoms and complications:
Symptoms can occur late in the course of
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infection due to chronic mechanical injury
and physical bile duct obstruction by the
adult flukes, particularly in individuals with
a heavy burden of adult worms. Symptoms
can include fatigue, abdominal discomfort,
anorexia, weight loss, dyspepsia, and diar-
rhea (Choi et al, 2003). An elevated alkaline
phosphatase level may be observed, but
transaminases are generally normal. The
gallbladder is often nonfunctional and en-
larged. Dead parasites or ova serve can serve
as a nidus for stone formation. Severe dis-
ease can result in obstructive jaundice, pan-
creatitis, recurrent cholangitis, and pyogenic
liver abscesses. More serious complications
of chronic infection include the cholangitis,
cholangiohepatitis, and cholangio-carcinoma
(Mairiang et al, 2012). These complications
result from chronic irritation to the epithelial
cells, which desquamate and proliferate,
eventually leading to the hyperplasia, dys-
plasia, and fibrosis. Periductal eosinophilic
and lymphocytic infiltration of portal areas
also occurs, suggesting a role for immune-
mediated tissue damage (Geller, 2014). The-
se changes result in formation of pigment
stones, biliary strictures, dilation of intrahe-
patic bile ducts, and fibrosis of hepatic cells.
Such complications generally develop after
the third decade of life. Patients with heavy
Opisthorchis or Clonorchis infections may
have a 15-fold higher risk of developing ch-
olangiocarcinoma (Aksorn et al, 2018). The
symptoms include jaundice, weight loss, ep-
igastric pain, an abdominal mass, and asci-
tes. Carcinogenesis mechanisms are unclear
but may include chronic irritation, nitric ox-
ide formation, intrinsic nitrosation, and acti-
vation of drug-metabolizing enzymes.
Diagnosis: Can be established by identify-
ing eggs in stool, duodenal aspirates or bile
specimens. Serology has been developed but
is not widely available; imaging can be a
useful adjunctive diagnostic tool. Diagnosis
of clonorchiasis or opisthorchiasis should
prompt evaluation of family members with
stool microscopy and blood count for eosin-
ophilia. In the setting of eosinophilia with
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negative stool microscopy, ultrasound may
be useful. Eggs may be visible in the stool
approximately four weeks following infec-
tion. Eggs may not be present in light infec-
tions or may be detectable only in concen-
trated specimens. It is difficult to distinguish
between Clonorchis and Opisthorchis eggs;
both are oval in shape and measure approxi-
mately 20 to 30 microns by 15 microns (Ch-
oi et al, 2005). But, there were still difficul-
ties in distinguishing them from eggs of het-
erophyid and lecithodendriid parasites (Kae-
wkes et al, 1991). Adult worms may be seen
at endoscopy or endoscopic retrograde chol-
angiopancreatography (ERCP). They may
also be passed in the stool following anthel-
minthic therapy. The adult flukes range in
size from a few millimeters to several cen-
timeters. Adult C. sinensis worms are flat
and elongated, measuring 10 to 25x35mm
wide. Adult O. felineus and O. viverrini are
usually 8 to 12mm long, but O. felineus is
wider (2 to 3mm compared with 1 to 2mm).
Laboratory assays: Serologic testing for
opisthorchiasis and clonorchiasis by ELISA
and radioimmunoprecipitation and immuno-
blotting (a significant cross-reactivity) were
used in some laboratories but were not wide-
ly available (Sirisinha et al, 1990). The as-
say cannot reliably distinguish between cur-
rent and past infection and also may cross-
react with other parasites. Development of
more sensitive and specific assays is under
investigation, but, thus far, these are not
widely available. One monoclonal antibody
based dot-ELISA has been developed using
purified O. viverrini antigen; excellent sensi-
tivity and specificity have been observed.
Immunoblot assays using C. sinensis-specif-
iC excretory-secretory antigens have been
developed with variable sensitivity (76 to
92%). PCR-based methods to detect O. vi-
verrini and C. sinensis eggs in stool have
been developed, but are not commercially
available. Other new methods for diagnosis
based on the detection of parasite antigens in
stool via dot-blot hybridization techniques
are also being developed but are not widely



available (Wongratanacheewin et al, 2001).
Laboratory examination: Blood samples of
patients’ only with clonorchiasis were detec-
ted for circulating antigen (CAg) with Dot-
ELISA, counted for esoinophilic granulocy-
tes, and tested for alanine aminotransferase
(ALT). Number of esoinophilic granulocytes
above 0.5x10%L was regarded as increased,
and the value of alanine aminotransferase
(ALT) above 30u/L were judged as abnor-
mal. Examination by B-mode ultrasonogra-
phy abdominal part of patients only with C.
sinensis eggs in their stools was examined
(Wang et al, 2004).

Imaging: Ultrasound abnormalities may be
detected among both symptomatic and asy-
mptomatic individuals include gallbladder
enlargement and/or sludge, bile duct infla-
mmation and/or fibrosis, and hepatomegaly
(Koster et al, 2016). Ultrasound may also
detect aggregates of flukes as non-shadow-
ing echogenic foci within bile ducts. In an-
other study of 316 Korean patients with
clonorchiasis, four sonographic findings dis-
tinguished patients with active disease from
controls: increased periductal echogenicity,
floating echogenic foci in the gallbladder,
diffuse intrahepatic bile ducts dilatation, and
gallbladder distention. Ultrasound abnormal-
ities often normalize following treatment. In
endemic areas, the finding of floating echo-
genic foci in the gallbladder one year after
praziquantel treatment suggested re-active
clonorchiasis. For evaluation of relapsing
cholangitis, CT scanning has been reported
to be more sensitive than ultrasound, since
CT can detect the dilated and thickened
small intrahepatic bile ducts associated with
recurrent pyogenic cholangitis. MRI can al-
so be a useful diagnostic tool (Behairy et al,
2009). In one study of 26 Korean patients
with clonorchiasis, MRI demonstrated intra-
hepatic bile duct abnormalities in 89% of
cases. The distribution of findings included:
mild dilation of the intrahepatic bile duct
(81%), "Too many intrahepatic bile ducts"
(62%), wall enhancement and thickening
(81%), filling defects and ductal stricture in
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intrahepatic bile duct (24 & 12%, respectiv-
ely), and extrahepatic ductal dilation (19%).
Hepatobiliary malignancy was (35%) in pat-
ients. Cholangiography detected slender fill-
ing defects in dilated intrahepatic bile ducts
with wall irregularities and tortuosity. Chan-
ges in ultrasound and laboratory values be-
fore and after CCA diagnosis were reported
in patients occupationally exposed to organ-
ic solvents (Kubo et al, 2016).

Generally, CT, MRI, and ultrasound guid-
ance are useful tools to identify liver flukes
(Mortelé et al, 2004; Wahib et al, 2005).
Meanwhile, diagnosis of liver flukes should
prompt evaluation of family members with
stool microscopy. Individuals with evidence
of infection should be treated to avoid the
risk of future complications, even in the ab-
sence of symptoms. Several promising diag-
nostic biomarkers from serum or bile, such
as the metalloproteinases or serotonin, were
suggested (Wang et al, 2016).

Pathogenesis: Generally, parasites of the
biliary tract are a common cause of biliary
obstruction in tropical countries and can lead
to such serious complications as cholangitis
and cholangiocarcinoma (Feng and Cheng,
2017). Liver fluke infections cause serious
medical and veterinary diseases. Clonorchi-
asis and opisthorchiasis (viverrini) are parti-
cularly dangerous. They can survive for sev-
eral decades in humans causing chronic in-
flammation of the bile ducts, epithelial hy-
perplasia, periductal fibrosis and bile duct
dilatation. In many infections these symp-
toms cause further complications such as
stone formation, recurrent pyogenic cholan-
gitis and cholangiocarcinoma (Lim, 2011).

Opisthorchiasis is particularly the leading
cause of cholangiocarcinoma in Thailand
and the Lao People's Democratic Republic
(Sripa et al, 2011). Clonorchiasis and opis-
thorchiasis are classified as Group 1 human
biological agents (carcinogens) by Interna-
tional Agency of Research on Cancer (Kim
et al, 2016). Chaiyadet et al. (2015) demon-
strated that O. viverrini secreted extracellu-
lar vesicles are released in the secreted pro-
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ducts of carcinogenic liver flukes, which
then are internalized by the cholangiocytes,
subsequently driving cell proliferation and
IL-6 secretion and promoting an inflamma-
tory but simultaneously modulatory enviro-
nment. These processes ultimately facilitate
CCA development. In C. sinensis differen-
tial diagnosis includes acute hepatitis, chole-
cystitis, choledocholithiasis, cholangiocarci-
noma, primary sclerosing cholangitis, and
other parasites as schistosomiasis, strongy-
loidiasis, and ascariasis (Tang et al, 2016).
Treatment: There were some controversies
as to treatment. Praziquantel (75mg/kg ora-
Ily in three divided doses for two days) gave
cure rate >90% (Jong et al, 1985). Side ef-
fects of treatment include headache, dizzi-
ness, insomnia, nausea, and vomiting (Avg-
ustinovich et al, 2019). Lower dose regi-
mens are better tolerated but, were less ef-
fective for the clonorchiasis treatment. Pra-
ziquantel (40mg/kg as a single dose) showed
to be effective for opisthorchiasis treatment
(cure 91 to 95%), and has been used succes-
sfully in communities receiving mass treat-
ment. Xiao et al. (2011) in experimentally
infected rats confirmed that mebendazole
given orally at a single dose of 150mg/kg
caused potential effect against juvenile (14-
day-old) and adult C. sinensis, without or le-
ss effect was obtained from albendazole un-
der the same dose levels, but the extension
course of treatment enhanced the albend-
azole effect. They added that a single effec-
tive dose of mebendazole and tribendimi-
dine against C. sinensis in rats were similar
with a broad window, while the praziquantel
window was narrow. Albendazole (10mg/
kg orally for 7 days) was associated with the
good efficacy for clonorchiasis (>90% cure)
and the modest efficacy for opisthorchiasis
(63% cure rate), without severe adverse re-
actions during the treatment period (Ying-
Yan et al, 2018). Mebendazole (30mg/kg for
20 to 30 days) were associated with cure rat-
es of 89 to 94% for opisthorchiasis. Clinical
symptoms of the infection may take months
to resolve, although typically eggs disappear
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from the stool within one week of treatment.
Xu et al. (2011) in vitro reported that pra-
ziquantel and tribendimidine caused strong
in-vitro killing effect on C. sinensis adults
with minimal concentration of levamisole
killed them 50 times higher than that of the
tribendimidine. The higher concentrations of
artemether and artesunate showed slower
action to reduce the worm activity and killed
part of them. The higher concentrations of
albendazole and mebendazole exhibited no
killing effect on C. sinensis, besides stimu-
late the motor activity of worm oral sucker.
Other interventions as the management of
acute cholangitis by reliable diagnose as ear-
ly as possible to initiate appropriate treatme-
nts to reduce mortality and morbidity (Lan
Cheong Wah et al, 2017). Cholangitis may
require antibiotics, biliary drainage, and/or
surgery is a must. Burman et al. (2017) re-
ported that cholestasis and disease progres-
sion can lead to cirrhosis; extrahepatic com-
plications including dyslipidemia, metabolic
bone disease, and fat-soluble vitamin defici-
ency. Ursodeoxycholic acid is a well-establ-
ished therapy. Endoscopic therapy helped in
the management of biliary complications ca-
used by these parasites (Rana et al, 2007).
Endoscopic therapy has helped in man-
agement of biliary complications caused by
these parasites (Akcakaya et al, 2006). As-
caris lumbricoides worms, which normally
reside in the jejunum, are actively motile
and can invade the papilla, thus migrating
into the bile duct and causing biliary ob-
struction. Endoscopic retrograde cholangi-
opancreatography is a useful diagnostic tool
with potential for therapeutic management
of the biliary ascariasis. Clonorchis sinensis
worms infection cause complications as int-
rahepatic stones, recurrent pyogenic cholan-
gitis, cirrhosis, cholelithiasis, pancreatitis, as
well as the cholangiocarcinoma (Valero et
al, 2012). Opisthorchis viverrini, Opisthor-
chis felineus, and Dicrocoelium dendriticum
are closely related to C. sinensis and cause
cholangiocarcinoma (Pakharukova and Mor-
dvinov, 2016). Zhuang et al. (2019) conclu-



ded that although the risk of a second prima-
ry malignancy (SPM) in patients with CCA
was significantly increased, the presence of
SPM did not shorten overall survival and
disease specific survival of patients with
CCA, possibly due to the relatively poorer
survival of patients with CCA.

Statistically, NCI (2013) in Thailand repor-
ted that cholangiocarcinoma (CCA) is a ma-
lignant neoplasm arising from the bile duct
epithelia with up to 20,000 people died each
year. It is one of the commonest cancers in
Thailand, especially in north eastern part,
where the prevalence of liver fluke infection
was high. Age standardized incidence rate
showed the highest incidence in Khon Kaen,
Ghouri et al. (2015) in USA re-ported that
the incidence and mortality of the CCA in
North America had increased dramatically
in the past decades. In USA, there were ap-
proximately 5,000 new cases diagnosed each
year. Age-adjusted rates for CCA were high-
est among Hispanics & Asians (2.8-3.3/
100,000) & lowest among non-Hispanic
whites & blacks (2.1/100,000). Men showed
a slightly greater mortality than women (1.9
& 1.5/100,000, respectively). ICD-10 (2015)
in England reported that initial report cov-
ering England only, showed CCA data for 4
years, 2010-2013, with incidence figures,
2010:1,832; 2011:1,864; 2012: 1,945; 2013:
1,965 & mortality figures, 2010:1,720;
2011: 1,844; 2012:2,018; 2013: 2,161 prom-
pting following comment in the executive
summary of the report: “A number of cancer
sites stand out as having comparatively high
mortality rates considering incidence rates,
biliary tract cancers 3.64 vs. 3.58/100,000
population respectively”

WorldCCADay (2019) declared that there
must be an international effort to raise more-
needed awareness of cholangiocarcinoma, a
devastating cancer that occurs in bile ducts
in or outside the liver. This poorly under-
stood and under researched disease is in-
creasing in incidence globally; they believed
that collaboration is the way forward. Khan
et al. (2019) stated that cholangiocarcinoma
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is a heterogeneous disease raised from the
complex interaction between the host specif-
ic genetic background and multiple risk fac-
tors, exhibiting geographical variation, with
much higher incidence in parts of the East-
ern world compared to the West. They add-
ed that despite the advancements in the
knowledge of CCA etiology, in Western Co-
untries about 50% of cases are miss-diagno-
sed without any identifiable risk factor. It is
conceivable that other still undefined etiolo-
gic factors are responsible for the CCA re-
cent increase (especially iCCA) worldwide.
Conclusion and Recommendations:

Parasitosis remain as the persistent public
health worldwide problems and significant
groups for carcinogenesis Three helminthes,
namely, Clonorchis sinensis and Opisthor-
chis viverrini (liver fluke) as well as Schis-
tosoma haematobium (blood fluke), are
classified as Group 1 carcinogens by the
WHO?’s International Agency for Research
on Cancer. Until now, the cellular and mo-
lecular mechanisms linking fluke infections
to cancer formation have yet to be defined,
although many studies have focused on the-
se mechanisms in recent years, and numer-
ous findings were made in various aspects
of parasite-associated cancers. Herein, we
only introduce the fluke-induced cholangio-
carcinoma (CCA) and bladder carcinoma
and mainly focus on key findings in the last
5 years. Both oncogenic liver flukes: clonor-
chis sinensis, and Opitherchus veverrini, O.
felineus species are infective to humans by
eating raw fresh water fish and crabs. They
are endemic worldwide and affecting mil-
lions of humans in mostly asymptomatic
form that requires treatment. There is strong
evidence that Egypt and Middle East inhab-
its the first intermediate host like Buthynia
and therefore the diseases are present here.
Eggs in stools are confusing with each other
and with intestinal nematodes. Therefore
serology tests are advised to be more availa-
ble since they are still limited in USA. More
studies confirmed their presence as of ex-
treme importance, sine those oncogenic liver
flukes are definitely carcinogenic causing
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cholangiocarcimoma in about 10% of cases
with a very poor prognosis as usually dis-
covered in an advanced stage and related to
chronic inflammation and irritation by the
parasite in common bile duct. There are var-
ies clinical presentations of Clonorochis that
may be confusing with other diseases like
gastritis, cholangitis, biliary mud and gall
stone pancreatitis, that mandates the search
for a more sensitive and specific test. Infec-
tion of those liver flukes can be prevented
by cooking or freezing freshwater fish; strict
hygiene measures also decrease transmis-
sion. Health education about cooking fish
adequately, hygiene improvement to prevent
water contamination, and stool examination
followed by treatment of identified cases to
eliminate human host reservoirs. Also, iden-
tifying animal reservoirs like cats, dogs and
animals in slaughter houses helps to confirm
its endemicity, localizing hosts and areas of
affection for proper management. The FDA
recommends the following for fish prepara-
tion or storage to kill any parasites: Cooking
fish adequately (to an internal temperature
of at least 145°F (63°C). Freezing fish by
any of the following ways;1-at -4°F(-20°C)
or below for at least 7 days (total time);or, 2-
at -3°F(-35°C)or below until solid, and stor-
ing at -31°F(-35°C) or below for at least
15hrs, or, 3-at -31°F(-35°C) or below until
solid and storing at -4°F(-20°C)or below for
at least 24 hours.
Now what about Egypt and local countries?
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