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Endemicity of
Opisthorchis
viverrini Liver
Flukes, Vietnam,
2011–2012
To the Editor: Fishborne zoonotic trematodes are highly prevalent
in many Asian communities (1,2). Although presence of the liver fluke Clonorchis sinensis is well documented
in Vietnam (3), evidence of the presence of the more common liver fluke
of Southeast Asia, Opisthorchis viverrini, is only circumstantial. Surveys of
human fecal samples have frequently
reported O. viverrini fluke eggs in humans in southern and central Vietnam
(4); however, identifications based on
fecal eggs are notoriously unreliable
for differentiating species of liver and
intestinal flukes (5). The few reports
of surgical recovery of adult O. viverrini flukes from humans do not eliminate the possibility of infection having
been acquired during travel in neighboring fluke-endemic countries.
Metaceraria from fish in the Mekong Delta have been tentatively identified as Opisthorchis spp., but this
identity has not been confirmed (6).
Specific identification is necessary for
an understanding of the liver fluke diversity in Vietnam, especially because
O. lobatus flukes, a related species
that infects ducks, have been reported
from nearby Laos (7).
To clarify the status of fishborne
liver flukes in Vietnam, during 2011–
2012, we conducted a survey for liver
fluke metacercariae in fish from Phu
Yen Province. We selected this province because the local populations
have a strong preference for raw fish
and because previous surveys of human fecal samples conducted there
indicated high prevalence of fishborne
parasites (4). We chose to investigate
metacercariae in fish to avoid the uncertainty of identifications based on
fecal eggs and because of the availability of recent molecular methods
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for species identification of Opisthorchis fluke metacercariae (7).
Fish were collected from Tuy
Hoa City and from the districts of Hoa
Xuan Dong, Tuy An, and Song Hinh;
these 3 districts are areas of large
aquaculture production of freshwater
fish. Fresh fish from ponds, rice fields,
rivers, and swamps were purchased at
local markets from April 2011 through
March 2012. The fish sellers provided
information about the source of the
fish (e.g., type of water body). Fish
were transported live with mechanical aeration to the Research Institute
for Aquaculture No. 3 in Nha Trang,
where they were examined for metacercariae by use of whole individual
fish pepsin digestion (8).
Recovered metacercariae were
examined microscopically, and those
identified morphologically as Opisthorchis spp. flukes (9) were isolated.
A subset of these metacercariae were
fixed in 70% alcohol and examined
by PCR and sequence analysis of the
CO1 gene (7) at the Department of
Helminthology, Mahidol University,
Bangkok. For the purpose of obtaining adult worms, 3 hamsters were inoculated with the Opisthorchis metacercariae (15, 30, or 45 metacercariae/
hamster). The adult worms were recovered from the infected hamsters
25–30 days after infection and were
fixed and stained for morphologic determination of species (10).

A total of 4 fish species were infected with O. viverrini metacercariae
(online Technical Appendix Table 1,
wwwnc.cdc.gov/EID/article/20/1/130168-Techapp1.pdf). Metacercariae
prevalence was highest (28.1%)
among crucian carp (Carasius auratus). Specific identification was confirmed by morphologic appearance of
adult worms recovered from hamsters
(Figure) and PCR and sequence analysis of the partial metacercarial CO1
gene, amplified by CO1-OV-HapF&R primers (7). Infected fish originated predominantly from so-called
wild water (i.e., swamps, rice fields,
rivers). The prevalence of O. viverrini
metacercariae in crucian carp varied
seasonally (online Technical Appendix Table 2).
Crucian carp are cultured in some
countries but not in Vietnam. However,
the high prevalence and mean intensity of O. viverrini metacercariae (28.3
metacercariae/fish) is of public health
concern because wild species such as
crucian carp are often eaten raw, marinated, or lightly cooked. In contrast, infected barb (Puntius brevis) and rasbora (Rasbora spp.) fish (online Technical
Appendix Table 1) are not eaten raw.
However, barb fish are invasive in farm
fish ponds and can persist as a self-recruiting species; the presence of barb is
an indication that pond management is
insufficient to prevent invasive species
of fish. Furthermore, barb fish are often

Figure. Morphologic appearance of different stages of Opisthorchis viverrini flukes. A)
Encysted metacercariae. Scale bar indicates 30 μm. B) Metacercariae released from cyst.
Scale bar indicates 30 μm. C) Adult worm from experimentally infected hamster. Scale bar
indicates 1 mm.
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especially because aquaculture is a
growing industry in Vietnam.

fed to farm cats, which are major reservoir hosts for fishborne liver and intestinal trematodes. Infections (prevalence 8.3%) in snakehead fish (Channa
spp.) also represent a food safety risk,
because snakehead fish are cultured in
Vietnam and are sometimes eaten raw
or inadequately cooked. In addition
to O. viverrini flukes, metacercariae
of the zoonotic intestinal flukes Centrocestus formosanus, Haplorchis taichui, and H. yokogawi were recovered
from snakehead and barb fish (online
Technical Appendix Table 1), all of
which are common throughout Southeast Asia (1).
The results of this study demonstrate that the human liver fluke O.
viverrini is endemic to Vietnam and
that it is being naturally transmitted
to fish species that are often consumed raw or inadequately cooked.
For determination of the prevalence,
distribution, and epidemiology of O.
viverrini flukes in fish, humans, and
reservoir hosts (e.g., cats and dogs),
these results need to be extended,
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etymologia

[o″pis-thor′kis]

F

rom the Greek opisthen (behind) and orchis (testicle), Opisthorchis is a genus of trematode flatworms whose testes are located in the posterior end of
the body. Rivolta is generally credited with discovering
the first opisthorchid, which he named Distoma felineus, in a cat in Italy in 1884. However, the fluke may
have been mentioned by Rudolphi in 1819, and in 1831,

Gurlt published a textbook that included a drawing of a
fluke that was almost certainly Opisthorchis. By the end
of the 19th century, Distoma contained so many species that Blanchard introduced the genus Opisthorchis
for elongated flat flukes with testes in the posterior end
of the body. He chose Rivolta’s Opisthorchis felineus as
the type species.
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Foodborne
Trematodiasis
and Opisthorchis
felineus
Acquired in Italy
To the Editor: Opisthorchiasis
comprises diverse clinical manifestations caused by infections with Opisthorchis felineus or O. viverrini liver
flukes, which are transmitted by eating infected raw or undercooked fish
and other aquatic products. In regions
outside Western Europe where human opisthorchiasis is endemic, the
disease is mainly described as being
chronic and asymptomatic. Recent
studies indicate cases of O. felineus
infection in the Mediterranean region,
particularly Italy (1–4). Patients with
acute infection have signs/symptoms
ranging from fever to hepatitis-like
signs/symptoms (e.g., pain in upper
right abdominal quadrant, weakness,
fatigue, loss of appetite, diarrhea,
weight loss); sign/symptom onset occurs ≈2 3 weeks after infection, depending on the number of ingested
flukes (2–4).
Acute opisthorchiasis is a feature
of O. felineus infection that is not
often reported for other trematode
infections. Opisthorchiasis is characterized by hepatosplenomegaly,
abdominal tenderness, eosinophilia,
chills, and fever (2); left untreated,
it can lead to obstructive jaundice,
cholangitis, cholecystitis, and intraabdominal masses (1,2,4).
Transmission of O. viverrini
mainly occurs in Southeast Asia, but
O. felineus transmission expands further westward to parts of Western and
Central Eurasia (1,2,4). Recent outbreaks of O. felineus infection have
been described in Italy (5–7). In 2010,
two travelers from the Netherlands
who ate raw tench near Lake Bolsena
in Tuscany, Italy, were infected (8).
We describe 3 additional cases of O.
felineus infection in Dutch travelers
who ate raw fish near Lake Bolsena.

In August 2011, a 54-year-old
woman in the Netherlands with no
relevant medical history sought medical care for fever, chills, and myalgia
lasting 2 weeks. Symptoms began after
the patient returned from a vacation in
Tuscany. Physical examination showed
no abnormalities; her temperature was
37.4°C. Laboratory examinations
showed eosinophilic leukocytosis, an
elevated C-reactive protein level, and
elevated liver enzyme levels (Table).
Opisthorchiasis was suspected
because of the patient’s travel history
and report of eating carpaccio (Italian
dish made with raw fish/meat) near
Lake Bolsena (8). A fecal sample examined by microscopy was negative
for eggs, cysts, and helminths. A serum sample was tested at Leiden University Medical Center by using an
in-house immunofluorescence assay
and ELISA with Fasciola spp. antigens, which are likely to show crossreactivity with other liver flukes (9).
The immunofluorescence assay result
was positive, but the ELISA result
was negative.
To confirm the diagnosis of opisthorchiasis, we obtained another fecal
sample 1 month later, and low numbers of Opisthorchis eggs were seen
by microscopy. The sample was sent
to Leiden University Medical Center,
where in-house real-time PCR was
performed using primers (Of350F 5′CTC CGT TGT TGG TCC TTT GTC3′ and Of418R 5′-AAA CAG ATT
TGC ATC GAA TGC A-3′) and a detection probe (Opis372 FAM-5′-TGC
CAA CAC TGG AGC CTC AAC
CAA-3′-BHQ1) designed from the
O. felineus internal transcribed spacer
2 sequence (GenBank accession no.
DQ513407). This PCR amplifies and
detects a 69-bp fragment within the O.
felineus internal transcribed spacer 2
sequence. Simultaneous isolation, amplification, and detection of a standard
amount of phocid herpesvirus were
used for internal control of inhibition
(10). The O. felineus real-time PCR
was positive (cycle threshold 24.7).
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Endemicity of Opisthorchis viverrini Liver
Flukes, Vietnam, 2011–2012
Technical Appendix
Technical Appendix Table 1. Prevalence and intensity of Opisthorchis viverrini fluke metacercariae in fish collected in several
districts of Phu Yen province,Vietnam
Collection site
Prevalence, %
district/
(No. infected/total
Infection intensity
Type of water
Other zoonotic
Fish species
commune
no. examined)
(metacercariae/fish)
body
metacercaria infections*
Crucian carp
Tuy An /An My
28.1
28.2 ±29.5
Swamp
None seen
(Carasius auratus)
(72/256)
**
Snakehead
Dong Hoa / Hoa
8.3
1.0
Rice field
Centrocestus.
(Channa spp.)
Xuan Dong
(1/12)
formosanus
Rasbora
(Rasbora spp.)

Dong Hoa / Hoa
Xuan Dong

4.3
(1/23)

2.0

Rice field

None seen

Barb
(Puntius brevis)

Dong Hoa / Hoa
Xuan Dong

50.0
(1/2)

1.0±1.4

Pond

Haplorchis. taichui and
H. yokogawai

Tuy An/Chi Thanh

60.0
(3/5)

2.7 ± 0.6

River

Tuy An/An My

100.0†
(1/1)

2.0

Swamp

C. formosanus.
H. taichui and H.
yokogawai
H. taichui and H.
yokogawai

*No determination of prevalence or intensity was made.
†Based on 1 infected fish.

Technical Appendix Table 2. Prevalence of Opisthorchis viverrini fluke metacercariae in crucian carp collected monthly in An My
commune, Tuy An district, Vietnam
Date
No. fish examined/no. fish infected
% Fish infected
2011
Apr
83/0
0
May
17/5
29.4
Jun
21/3
14.3
Nov
41/6
14.6
2012
Jan
38/2
5.3
Mar
56/56
100
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