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ABSTRACT
The existence of clonorchiasis cases among the Asian immigrants and 

the major clinical and pathologic features encountered in those patients is 
emphasized. Owing to the longevity of the parasite, clinical symptoms 
may occur long after endemic exposure. The common manifestations 
among the immigrants are recurrent pyogenic cholangitis and pancreatitis. 
The relationship between clonorchiasis and cholangiocarcinoma and the 
possible pathogenesis of this tumor are discussed. The specific immuno
logic phenomenon in clonorchiasis is described.

Epidemiology
Clonorchiasis is endemic in the Far 

East, mainly Hong Kong, China, Taiwan, 
Japan, Korea, and Vietnam.6 It was es
timated that 19 million people were in
fected in endemic areas.22 However, the 
incidence of clonorchiasis dropped mark
edly owing to environmental changes in 
recent years. In Japan, for instance, 
water pollution eliminates most of the 
snail hosts of Clonorchis sinensis.22 The 
com position of m anure before use in 
China kills Clonorchis ova in stools, thus 
interrupting the life cycle.22

The infection is caused by consump
tion of raw, infected fish. The metacer- 
cariae in fish flesh are released in the 
duodenum whence the parasite migrates 
along the common bile duct and finally 
stays in the intrahepatic bile ducts.23 It

takes about one month for the metacer- 
caria to mature, when Clonorchis eggs 
can be detec ted  in stools. Eggs hatch 
only after ingestion by a suitable snail 
host. In the snail host, the hatched mir
acidium passes through stages of sporo- 
cyst, redia, and cercaria. The cercariae 
invade the flesh of a suitable fish host 
and become encysted metacercariae. Ap
proximately 100 species of fresh water 
fish have been incriminated as the inter
mediate host of C. sinensis. On the other 
hand, the snail host of C. sinenis is more 
specific: only snails of the genus Parafos- 
sarulus, Bulimus, Alocimua and Melan- 
oides can act as intermediate host. Since 
these snails have not been  found in 
North America, clonorchiasis will not be
come endemic in the United States in 
spite of the influx of Asian refugees. 
However, Americans may obtain clon-

208
0091-7370/84/0500-0208 $01.20 © Institute for Clinical Science, Inc.



CLONORCHIASIS 209

orchiasis th rough  long-term  and sho rt
term  visits to endem ic areas.21

The long life span of C. sinensis (20 to 
30 years) creates a problem  for the Asian 
immigrants. T here are w ell-docum ented 
cases in w hich th e  patien ts developed 
clin ical sym ptom s m any years after 
leaving the endem ic area .16 Most of the 
patients reported  are from Hong Kong. 
Less frequently  seen are patients from 
China and Korea. Laotian refugees usu
ally carry Opisthorchis viverrini rather 
than C . sinensis. H ow ever, th e  ova of 
these two parasites are practically indis
tinguishable. Accordingly, cases of clon- 
orch iasis a re  m ost f re q u e n tly  seen  in 
large c ities w h e re  th e re  a re  m any 
Chinese im m igrants, such as New York 
C ity ,10 Los A ngeles,28 and M on trea l.15 
E ven  in South  C aro lina , seven to 43 
cases of clonorchiasis w ere reported  an
nually since 1978.13

Pathology
The major pathologic findings are seen 

in th e  liver. T he m echan ical in ju ry  
caused by the suckers of the parasite and 
ch em ical s tim u la tio n  by its m etabo lic  
products may contribute to the changes 
of the  epithelium  of the bile ducts.2' The 
two basic morphologic changes are ade
nom atous proliferation  and goblet cell 
m etaplasia (figure I).6,7’8 In chronic in
fections, the adenom atous tissue is grad
ually  re p la c e d  by fibrous tissu e , thus 
causing th ickening  of bile  ducts which 
can be visible grossly.

T he m ost com m on com plica tion  in 
clonorchiasis is recurren t pyogenic chol
angitis (RPC) or oriental cholangiohepa- 
titis (figure 2).6-22 This is also the most 
im portant clinical finding in immigrants 
in N orth America, leading to the diag
nosis of clonorchiasis.1-2,717’28 O w ing to

F i g u r e  1. An adu lt C. sinensis in an in trahepatic bile duct. The sucking force of the  ventral sucker (V) 
obviously causes m echanical injury to the  ductal epithelium  w ith resultant desquam ation and superficial 
ulceration. Adenom atous proliferation of epithelium , as shown here, is the consequence of such damage. 
Hematoxylin and eosin. (X200). From  Sun22 w ith perm ission.
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F i g u r e  2 .  A case of recu rren t pyogenic cholangitis showing heavy cellular infiltration of a denuded  bile 

duct. The lum en contains inspissated bile m ixed with Clonorchis ova. Hematoxylin and eosin. ( X 160). From 
Sun22 w ith permission.

goblet cell m etaplasia of the bile duct ep 
ithelium, the bile contains high contents 
of mucous secretion. This mucinous bile 
and the existence of the parasite and its 
ova in the bile duct cause cholestasis and 
furnish a favorable environm ent for sec
ondary bacterial infection. The causative 
agen t is usually  Escherichia coli as
cending from the intestine. The ova and 
b ac te ria l colonies may th u s form  th e  
nidus of an intrahepatic gallstone which 
is usually muddy. The lack of prim ary 
stone in the gallbladder is characteristic 
of this situation. Owing to cholangitis and 
partial biliary obstruction , the  patien ts 
usually show rep ea ted  episodes of ab
dom inal pain, fever, jaund ice, and h e 
patomegaly, which are typical for RPC. 
This clinical entity can be diagnosed by 
a cholangiogram  d e m o n s tra tin g  th e  
markedly dilated intrahepatic bile ducts 
with partial filling defects representing 
stones or a mass of flukes.7

The consequence of RPC is multiple. 
M ost frequently , th e  infection spreads

beyond the bile duct, causing perichol
angitis and periductal fibrosis. Liver ab
scess may occur if the parenchym a is in
volved by th e  in fec tious p rocess. A 
postnecrotic or biliary cirrhosis may de
velop  on th is  basis; how ever, un like 
schistosomiasis, “pipe stem ” cirrhosis is 
never seen in uncom plicated cases. An
other complication of RPC is stricture of 
the left hepatic duct which may or may 
not be accompanied by atrophy of the left 
hepatic lobe.28 The most severe sequela 
is hepatic coma owing to extensive liver 
damage.

Pancreatitis is an o th er com plication 
w hich may p re s e n t as a m ajor clinical 
m anifestation in Asian im m igran ts.16 A 
C hinese im m igrant in New York devel
oped acute pancreatitis 25 years after en
demic exposure.16 The patient did not re 
spond  to sy m ptom atic  th e rap y  and 
recovered only after anthelm inthic 
tre a tm e n t. In  H ong K ong, over one- 
th ird  of c lonorch iasis cases had p an 
creatic involvem ent.4 However, the pa
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tient may not have any clinical evidence 
of pancreatitis. On the o ther hand, clon- 
orchiasis is the causative agent in 83 p er
cent of patients with pancreatitis of un
know n etio logy  in H ong  K o n g .12 This 
Clonorchis-related  pancreatitis  usually 
develops one to th ree  hours after a rich 
meal, which may have stim ulated excess 
flow of pancreatic ju ice in a partially ob
structed pancreatic duct, leading to au
to d ig e s tio n .12 T he p a tho logy  of p a n 
c rea tic  c lonorch iasis is sim ilar to th e  
hepatic lesion, namely, adenomatous 
hyperplasia of ductal epithelium  (figure 
3).6 Squam ous m etap lasia  is also fre 
quently dem onstrated and is character
istic of pancreatic clonorchiasis.22 W hen 
acu te  p an c rea titis  occurs, fea tu res  of 
acute inflammation are present.

The most grave consequence of clon
orchiasis is cholangiocarcinoma.3,5,14 The 
causative role of clonorchiasis in the de
velopm ent of this tum or is supported by

epidemiologic statistics, i.e ., cholangio
carc inom a is m ore fre q u e n tly  seen  in 
clonorchiasis endem ic areas than non-en- 
dem ic areas, and Clonorchis infection is 
seen in 94.7 percent of cholangiocarci
noma cases as com pared to 31.7 percent 
in a control population in Hong Kong.3 
Cholangiocarcinoma has also been exper
imentally produced in animals infected 
with Clonorchis.89 The fact that cholan
g iocarcinom a usually  d eve lops in th e  
second  o rd e r  in tra h e p a tic  b ile  d u c t 
w h ere  C lonorchis  is lo ca ted  and  th a t 
adenomatous proliferation of ductal epi- 
thelim  can be seen side by side with m a
lignant changes (figure 4) is also suppor
tive of th e  relationsh ip  b e tw een  these 
two entities.

The exact pathogenesis of cholangio
carcinom a is still unknow n. I t  seem s 
likely that Clonorchis infection is only a 
predisposing factor by inducing prolifer
ation  of th e  e p ith e liu m  of b ile  d u c ts .5

F i g u r e  3 .  Two sections of an adult C. sinensis in a pancreatic duct which is partly  denuded  w ith m aked 
adenomatous hyperplasia. Hem atoxylin and eosin. (X50). From  Sun22 with permission.



2 1 2 su n 

s' -- - * V  >v> «;; ■#:/&■. >*• # « f
F i g u r e  4 .  A case of cholangiocarcinoma showing a cross section of an adult C. sinensis in the  lum en of 

a cancerous bile duct. N ote the coexistence of norm al epithelium  and malignant cells. Hematoxylin and eosin. 
(X50). From  Sun22 w ith perm ission.

The proliferating epithelium  may be sus- 
cep tab le to th e  action of carcinogen(s) 
p resen t at levels insufficient to induce 
cholangiocarcinom a in non-infected  in
dividuals. H ou has suggested  that the 
m etabolic or degenera tive  products of 
the parasite and/or a bile com ponent al
tered  chemically by the parasite can be 
the origin of carcinogenic substances.8,9 
H ow ever, F lavell argues that if this is 
true, the carcinogen(s) should be accu
m ulated  in the  gallb ladder and induce 
tum or at this site.5 Another possible car
cinogen is aflatoxin, a mycotoxin com 
m only found in fungus in fec ted  food
stuffs.3 Although aflatoxins can produce 
cholangiocarcinom a in prim ates experi
m entally , th ey  a re  m ore freq u en tly  
linked  to h e p a to ce llu la r ca rc in o m a.5 
M ore recently, attention has been drawn 
to the carcinogenic effect of nitrosamines

which are found commonly in preserved 
foodstuffs in the Far E ast.5,14 In southern 
China and Hong Kong, it has been found 
in sa lted  fish and d rie d  sh rim ps. Al
though the pathogenesis of cholangio
carcinoma is still inconclusive, it is rea
sonab le  to assum e th a t th e  etio logy  is 
multifactorial in origin.

CZcmorc/i/s-associatedcholangiocarci- 
nom a is ch a ra c te riz e d  by p ro m in e n t 
mucin secretion. It is also frequently ac
co m p an ied  by ex tensive  fibrosis. A l
though the tum or can be m ulticentric, it 
is usually located near the hilum of the 
liver. The parasite is frequently found in 
the bile duct which is surrounded by the 
tumor.

U nlike schistosom iasis in w hich the  
ova are the major cause of pathologic le
sions, Clonorchis eggs are inert as they 
are im perm eable  and th e  antigens se
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creted by the m iracidium  do not reach 
the host tisue. In a study by Sun of 525 
C lonorchis-in fec ted  cases, only th re e  
cases showed egg-induced lesions: eosin
ophilic  g ranu lom a in th e  g a llb lad d er 
(figure 5), giant cell reaction in the liver, 
and  p u lm o n ary  e m b o lism .19 An ad d i
tional case of egg-granuloma in the portal 
areas of the liver was reported  recently 
by S u n .21 In  th e se  cases, eggs w ere  
partly dam aged by the acute inflam m a
tory process; thus, the antigens released 
by th e  m irac id ia  in d u c e d  tissu e  re a c 
tions.

A rare complication of clonorchiasis is 
pulm onary h y p e rten s io n .11 This condi
tion is usually seen in patients with RPC 
in whom  infected  necrotic  tissue from 
the liver is carried by the blood stream 
to th e  lung  and  causes re p e a te d  m i
c ro em bo liza tion  of sm all p u lm onary

blood vessels, leading to pulm onary hy
pertension.

Immunology
T he im m unologic response in Clon

orchis infected patients is an interesting 
phenom enon. Hum oral antibody can be 
detected  by different techniques such as 
im m unofluo rescen t techn ique , gel-dif- 
fusion, in d irec t hem agglutination , and 
circum -adult precip itation .18 These anti
bodies may show detrim ental effects on 
the adult worms in vitro,20 b u t they are 
no t p ro te c tiv e  to th e  host in v ivo .24 
T h ere fo re , p a tie n ts  m ay co n trac t r e 
peated infections, and hundreds or thou
sands of flukes can be recovered from 
one patient. The non-protective nature 
of these antibodies is also evidenced by 
com paring  th e  w o rm -b u rd en  in artifi-

F i g u r e  5 .  A case of eosinophilic granulom a of gallbladder caused by Clonorchis infection. Note Clonorchis 
ova are seen inside and outside m ultinucleated foreign body giant cells. The background is infiltrated by 
eosinophils and histiocytes. Hematoxylin and eosin. (x800).
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TABLE I

Postulated Mechanism of Antibody Production in Clonorchiasis

Im m u n o lo g ic a l
R o le

D e v e lo p m e n ta l
S ta g e

T e s t s

A n tib o d y  F o rm in g  S i t e

B lo o d  C i r c u l a t i o n
^  R e g u r g i t a t e  

, B i l e ,

P r i m a r y " 
A n t i g e n i c  S t i m u l a t i o n

? M e ta b o l i c  P r o d u c t s  
f ro m

D i g e s t i v e  S y s te m

M e t a c e r c a r i a -

F l u o r e s c e n t  a n t i b o d y  
(Positive)

M ain
A n t i g e n i c  S t i m u l a t i o n

M e ta b o l i c  P r o d u c t s  
fro m  

D i g e s t i v e  a n d  
R e p r o d u c t iv e  S y s te m s

A d u l t  -

F l u o r e s c e n t  a n t i b o d y  
( P o s i t iv e . )

G e l - d i f f u s i o n  
(Positive)

I n d i r e c t
H a e m a g g lu t in a t io n

(Positive)

C ir c u m - a d u l t  
P r e c i p i t a t i o n  

(Positive)

A n t i g e n i c a l l y  I n e r t

-------------- ► Egg
F l u o r e s c e n t  a n t i b o d y  

(Negative)

G e l - d i f f u s i o n  
(Negative)

I n d i r e c t
H a e m a g g lu t in a t io n

(Negative)

C ir c u m - o v a l
P r e c i p i t a t i o n

(Negative)

A n im a l I n o c u l a t i o n  
No granuloma 
formation

cially im m unized and non-im m unized 
animals, which showed no statistically sig
nificant difference betw een these two 
groups.24

The antibodies detec ted  in patients 
and experimentally infected animals are 
mainly induced by the metabolic prod
ucts of the parasite.24 Somatic antigens 
are not effective antigens, and egg anti
gens are not responsible for antibody 
production in patients and experimental 
animals. By immunofluorescent studies, 
the gastrointestinal tract and the repro
ductive organs of the parasite react with 
antibodies from patients and infected an
imals, thus identifying the sources of 
metabolic products that elicit antibody 
formation.25 The exact effective fraction 
in metabolic products of the parasite was 
not identified, but they contain protease,

carbohydrase, and esterase.26 The meta
bolic antigens are mainly from mature 
adult worms, bu t m etacercariae also 
show weak reaction to infected human or 
animal sera.25 Since antibodies are de
tected four weeks after infection in rab
bits, guinea pigs, and rats, i.e., soon after 
the metacercariae have developed into 
the adult form, the initial antigenic stim
ulation is probably coming from meta
cercariae. The relationship between the 
various developmental stages and anti
body production is illustrated in table I.
Summary

Clonorchis sinensis is still an impor
tant liver fluke in Asia, affecting millions 
of patients. Because of its long life span, 
clonorchiasis can be seen in Asian im
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m igrants in N orth Am erica long after 
their endemic exposure. When patients 
from endemic areas show symptoms of 
recurrent pyogenic cholangitis, biliary 
obstruction, or acute pancreatitis, clon- 
orchiasis should be included in the dif
ferential diagnosis. A diagnosis can be 
easily established by stool examination 
for eggs, b u t som etim es duodenal 
drainage is necessary for the detection of 
eggs. In the case of RPC, a cholangio- 
gram showing dilated intrahepatic bile 
ducts with partial filling defects is char
acteristic and diagnostic for those from 
the endemic areas. In chronic cases, pra
ziquantel can be used to eliminate the 
flukes.13 In acute cases, however, sur
gical in tervention  should be consid
ered.28
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