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CASE

A 76-year-old male with chronic hepatitis B virus (HBV) infection was on follow-up 
with the gastroenterology clinic for abnormal findings on liver imaging. His HBV 

infection had been diagnosed 8 years prior; he was currently on entecavir, and his HBV 
viral load had been suppressed for years. Six months prior, he was found to have a 1.7-cm 
lesion in the right lobe of the liver on routine surveillance ultrasound imaging. He was 
asymptomatic at the time.

This lesion was followed up with magnetic resonance imaging, which showed a 4-cm 
lesion in segment VII of the liver. This demonstrated diffuse arterial enhancement with 
washout, concerning for hepatocellular carcinoma (HCC). He remained asymptomatic. 
Full blood count examination showed a normal total white blood cell count with no 
eosinophilia. Liver function testing was also unremarkable. Alpha-fetoprotein was not 
elevated.

Therapeutic options were discussed with the patient, and he elected for definitive 
surgical resection of the lesion. He underwent an open right posterior sectionectomy of 
the liver. Histopathological examination confirmed the presence of a well- to moderately 
differentiated HCC. Incidentally, a gravid fluke with a width of approximately 3 mm was 
also found within a hilar bile duct (Fig. 1A). Its uterus contained innumerable eggs, 
the largest measuring approximately 24 × 11 µm (Fig. 1B). Adenomatous hyperplasia 
of the associated bile duct was demonstrated, but no evidence of dysplasia or malig­
nancy besides the aforementioned HCC was found. Additionally, eggs were also found 
scattered within the liver parenchyma, separate from the adult liver fluke.

The patient was a Singaporean resident. Five years prior to his current presentation, 
he had traveled to Wanchang in rural Hainan province, China, and had consumed local 
food while there. Seven years prior, he had traveled and stayed within the urban regions 
of Beijing, Shanghai, and Shenzhen in China. More recent travel included visiting urban 
areas in Sydney (Australia), Bangkok (Thailand), and Kuala Lumpur (Malaysia) in the year 
prior to presentation. Dietary-wise, he reported consuming raw salads regularly. He could 
not recall previously consuming raw or undercooked freshwater fish or snails. He did not 
report any history of chronic abdominal pain or diarrhea, fever, or recurrent biliary 
infections.

Based on the morphological features on histopathology of the fluke, including the 
dimensions of the adult fluke and its eggs, as well as the epidemiological history of 
previous travel to China, a presumptive diagnosis of asymptomatic infection with 
Clonorchis sinensis was made. Given its association with cholangiocarcinoma, even with 
asymptomatic clonorchiasis, the patient was offered further evaluation and anthelmintic 
therapy with oral praziquantel 25 mg/kg three times a day for 2 days. His wife, who 
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shared the same risk factors as him travel- and dietary-wise, was managed similarly. 
Microscopic examination of three stool samples from both patients was performed, but 
neither the eggs nor the adult worms were found.

DISCUSSION

Flukes are multicellular parasites of the phylum Platyhelminthes, class Trematoda, whose 
adult members display tissue tropism in infections of humans. Common flukes that cause 
parasitism of the human liver and biliary tracts include the causative agent of human 
clonorchiasis, Clonorchis sinensis, flukes of the genera Opisthorchis, Opisthorchis viverrini, 
and Opisthorchis felineus, as well as Fasciola hepatica and Fasciola gigantica, flukes that 
cause human fascioliasis (1). Table 1 summarises the characteristics of these common 
liver flukes (1, 2). Opisthorchid flukes, which include Clonorchis and Opisthorchis, have 
three main hosts in their life cycle, with freshwater snails as the first intermediate hosts 
and freshwater fish, most commonly of the Cyprinidae family, as their second intermedi­
ate hosts. Humans become infected and act as the definitive hosts when they consume 
such raw or undercooked freshwater fish, which contain the metacercaria of the flukes 
(3, 4). The metacercaria then excyst in the duodenum, with juvenile flukes migrating to 
intrahepatic biliary ducts where they develop into adults (1, 3, 4).

In this case, the liver fluke was found incidentally on histopathology while the host 
was asymptomatic, a feature not uncommonly seen with human clonorchiasis. Hosts 
with early or light infections with C. sinensis, in which there is a low fluke burden and 
eggs per gram of stool, are rarely symptomatic. With heavier parasitic loads, patients 
experience symptoms such as abdominal pain and diarrhea or suffer complications of 
the biliary tract such as cholelithiasis or cholangitis (4, 5). Of significant concern is also 
that C. sinensis is a World Health Organization (WHO) recognized Group 1 Carcinogen. 
Chronic infections are associated with the development of cholangiocarcinoma, with 
pooled odds ratio of approximately 4.5 reported in meta-analysis (6).

C. sinensis is predominantly found in East Asia, with 85% of cases reported from 
China, and smaller proportions found in the neighboring regions of South Korea, 
northern Vietnam, and far eastern regions of Russia (6, 7). In contrast, O. viverrini is 
found in Southeast Asia, while O. felineus can be found in Eastern Europe and Russia. 
In non-endemic regions, infections are usually found in immigrants originally from 
endemic regions or in travelers to endemic countries who have eaten undercooked 

FIG 1 (A) Histopathology of liver segmental resection demonstrating gravid fluke (width approximately 3 mm) within a hilar bile duct. Innumerable eggs found 

within its uterus. Adenomatous hyperplasia of the duct was found with no dysplasia or malignancy. (Hematoxylin-eosin stain; original magnification ×10.) (B) 

Eggs, with largest measuring approximately 24 × 11μm, within the uterus of the liver fluke. (Hematoxylin-eosin stain; original magnification ×40.)
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freshwater fish (4, 6). In this case, the previous history of travel to China was vital in 
establishing a provisional diagnosis of the fluke, although a clear foodborne exposure 
was not identified. C. sinensis infections can have a long latency, with cases reported 
in immigrants from endemic regions who migrated to non-endemic countries up to 50 
years previously (8, 9). C. sinensis is not known to be endemic in Singapore, with only a 
few sporadic cases reported in the literature. Interestingly, an early case report described 
a Singaporean male, who died of heart failure, who had C. sinensis eggs found in stool 
and adult flukes demonstrated in the liver posthumously, in the absence of previous 
travel to endemic regions. An attempt was made to evaluate the local freshwater carp 
this gentleman ate for C. sinensis but this was unyielding (10).

Co-infections of C. sinensis with HBV have been reported and can be attributed to 
their geographical overlap in endemic regions of East Asia (11). Diagnosis of either 
condition is made more challenging in co-infections given the overlap in their hepato­
biliary manifestations. Treatment can also be more complicated, with some authors 
reporting poorer responses to HBV antiviral therapies in co-infected patients (12, 13). 
However, this has yet to be consistently found, and it remains inconclusive if C. sinensis 
and HBV co-infections are synergistic in their capacity for hepatitis or development of 
hepatobiliary malignancies such as HCC or cholangiocarcinoma (11, 13–15). Infections 
with C. sinensis alone are not known to be associated with HCC. In our patient, it 
was perhaps fortuitous that the patient underwent surgical resection of his HCC as 
this allowed for diagnosis of his otherwise asymptomatic fluke infection. Although the 
presence of only one fluke on histopathology and lack of further eggs found in stool 
specimens suggested a low burden of infection, this did not preclude a potentially more 
widespread subclinical infection, especially given the presence of eggs scattered across 
the liver parenchyma, and not just within the adult liver fluke in the bile duct. Anthelmin­
tic treatment was prescribed as a precaution for a theoretical risk of future hepatobiliary 
complications as well as the development of a potential second malignancy in the form 
of cholangiocarcinoma.

Morphological features of the fluke on histopathology also aided with the provisional 
diagnosis in this case. The size and aspinous tegument of the fluke in our case made 
flukes of the genera Fasciola unlikely. Adults of C. sinensis tend to be about 8–25 mm 
long and 1.5–5.0 mm wide with eggs about 26–35 μm long and 12–19 μm wide (2). 
Figure 1A demonstrates the fluke in cross section with a width of approximately 3.0 mm 
with Fig. 1B showing eggs within its uterus measuring up to approximately 24 × 11 µm. 
As compared to flukes of the genera Opisthorchis, C. sinensis often demonstrates testes 
which are much more branched; however, this was not visible in the cross section 
we were able to obtain on histopathology. Despite the above morphological features 

TABLE 1 Comparative characteristics of common liver flukes

Liver fluke First intermediate host 

(genus)

Second intermediate 

host

Mode of transmission Geographic distribution Adult fluke size (mm) Egg size (µm)

Clonorchis 

sinensis

Freshwater snails (Bithynia, 

Parafossarulus)

Freshwater fish Ingestion of raw or 

undercooked fish

China, South Korea, Taiwan, 

Northern Vietnam, Eastern 

Russia

Length: 8.0–25.0

Width: 1.5–5.0

Length: 26–35

Width: 12–19

Opisthorchis 

viverrini

Freshwater snails (Bithynia) Freshwater fish Ingestion of raw or 

undercooked fish

Southeast Asia (Thailand, 

Laos, Cambodia, Central 

and South Vietnam)

Length: 5.5–9.5

Width: 0.7–1.7

Length: 22–32

Width: 11–22

Opisthorchis 

felineus

Freshwater snails (Bithynia) Freshwater fish Ingestion of raw or 

undercooked fish

Eastern Europe, Russia Length: 8.0–18.0

Width: 1.2–2.5

Length: 21–36

Width: 11–17

Fasciola hepaticaFreshwater snails (Lymnaea, 

Galba)

Watercress and other 

aquatic plants

Ingestion of contaminated 

aquatic plants

Worldwide (common in 

Eurasia, parts of South 

America, Africa)

Length: 13.0–31.0

Width: 5.0–15.0

Length: 130–150

Width: 63–90

Fasciola 

gigantica

Freshwater snails (Radix, 

Lymnaea)

Watercress and other 

aquatic plants

Ingestion of contaminated 

aquatic plants

Tropical regions of Africa, 

Asia

Length: 25.0–75.0

Width: 5.0–12.0

Length: 150–190

Width: 70–90
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identified in the fluke on histopathology, a clear diagnosis remained challenging given 
potential overlap with Opisthorchis spp., and the current lack of accredited serological 
testing. The history of epidemiological exposures was therefore vital in helping establish 
the diagnosis, given the different endemic geographic regions of the various liver flukes.

A variety of anthelmintic agents and dosing regimens have been studied for C. 
sinensis infections, but we elected to give our patient and his partner the WHO-recom­
mended regimen of oral praziquantel 25 mg/kg three times a day for 2 days. In meta-
analysis, this regimen has shown a high predicted cure rate of 98.5%, with a 95% CI of 
85.4%–99.0% (16). Alternative agents include albendazole and tribendimidine. Treatment 
of household contacts as in this case can be considered; however, the basis of this is 
not human-to-human transmission but rather shared epidemiological exposures. Vinh 
et al. performed a social network analysis study in four villages in North Vietnam which 
found that risk for C. sinensis infection in household clusters was increased by residents 
eating more raw fish due to participation in social networks which shared fish caught 
from nearby rivers (17). In our case, although a definitive diagnosis of clonorchiasis was 
not established in the patient’s wife given the lack of eggs found in her stool samples, 
anthelmintic therapy was offered given the low potential risk of treatment as compared 
to the potentially devastating future complication of cholangiocarcinoma.

This case highlights the incidental finding of a gravid fluke, likely C. sinensis, 
during surgical resection of HCC in a gentleman with chronic HBV infection. 
Morphological features on histopathology, together with a history of epidemiological 
exposures, proved important in establishing a provisional diagnosis of the fluke. 
Cholangiocarcinoma is an important potential complication of C. sinensis  and should 
be part of the consideration when deciding on offering anthelmintic therapy for 
asymptomatic patients.

SELF-ASSESSMENT QUESTIONS

1. In which of the following areas is clonorchiasis most common?
a. East Asia
b. South America
c. Central Africa
d. North America

2. Which of the following cancers is a potential complication of Clonorchis sinensis 
infection?

a. Hepatocellular carcinoma
b. Cholangiocarcinoma
c. Gastric adenocarcinoma
d. Urothelial carcinoma of the bladder

3. What is the recommended treatment option for clonorchiasis?
a. Ivermectin
b. Triclabendazole
c. Diethylcarbamazine
d. Praziquantel
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ANSWERS TO SELF-ASSESSMENT QUESTIONS

1. In which of the following areas is clonorchiasis most common?
a. East Asia
b. South America
c. Central Africa
d. North America

Answer: a. Clonorchis sinensis infections are predominantly reported from East Asia, 
with the majority of cases from China. Smaller proportions of cases have been repor­
ted from regions such as South Korea, northern provinces of Vietnam, and far eastern 
regions of Russia. C sinensis is not known to be endemic to Singapore. Reported cases in 
non-endemic areas are usually in travelers to and from endemic countries with possible 
previous ingestion of raw or undercooked freshwater fish.

2. Which of the following cancers is a potential complication of Clonorchis sinensis 
infection?

a. Hepatocellular carcinoma
b. Cholangiocarcinoma
c. Gastric adenocarcinoma
d. Urothelial carcinoma of the bladder

Answer: b. C. sinensis, together with flukes of the genera Opisthorchis, has been 
associated with the development of cholangiocarcinoma. Hepatocellular carcinoma is 
not known to be a direct consequence of C. sinensis infections but rather can develop 
following chronic infections with hepatitis B or C viruses. Gastric adenocarcinomas are 
associated with infection with the bacteria Helicobacter pylori. Chronic infections with the 
fluke Schistosoma haematobium can cause urothelial carcinomas of the bladder.

3. What is the recommended treatment option for clonorchiasis?
a. Ivermectin
b. Triclabendazole
c. Diethylcarbamazine
d. Praziquantel

Answer: d. The WHO-recommended regimen for treatment of clonorchiasis is oral 
praziquantel 25 mg/kg three times a day for 2 days. This regimen achieves predicted 
cure rates of 98.5%, with a 95% CI of 85.4%–99%. Other potential treatment options 
for clonorchiasis include albendazole or tribendimidine. The other listed options are 
ineffective for clonorchiasis. Ivermectin is used in the treatment of other helminths 
including strongyloidiasis and ascariasis. Triclabendazole is the anthelmintic of choice for 
fascioliasis and can also be used as an alternative option for paragonimiasis. Diethylcar­
bamazine is effective for lymphatic filariasis, loiasis, and visceral larva migrans.

TAKE-HOME POINTS

• Clonorchis sinensis should be suspected in travelers to and immigrants from 
endemic countries such as China, South Korea, or Vietnam. Clonorchiasis can 
have a long latency, and even remote histories of previous travel to such regions 
many years prior, especially with consumption of raw freshwater fish, should be 
explored.

• Early or light infections with Clonorchis sinensis, in which there is low fluke 
burden and minimal to no eggs per gram of stool, can often be asymptomatic.
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• Cholangiocarcinoma is an important and potentially devastating complication 
of Clonorchis sinensis infections, which should be taken into consideration when 
deciding on offering anthelmintic therapies.

• The WHO-recommended treatment regimen for clonorchiasis is oral praziquan­
tel 25 mg/kg three times a day for 2 days. Alternative agents include albendazole 
or tribendimidine.
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