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Abstract
Opisthorchiasis caused by Opisthorchis viverrini (O. 
viverrini ) remains a major public health problem in many 
parts of Southeast Asia including Thailand, Lao PDR, 
Vietnam and Cambodia. The infection is associated with 
a number of hepatobiliary diseases, including cholangitis, 
obstructive jaundice, hepatomegaly, cholecystitis, chole-
lithiasis and cholangiocarcinoma. The liver fluke infection 
was induced by eating raw or uncooked fish products 
that is the tradition and popular in the northeastern and 
northern region, particularly in rural areas of Thailand. 
Health education programs to prevent and control 
opisthorchiasis are still required in high-risk areas.
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INTRODUCTION
Liver flukes are platyhelminth parasites of  the class 

trematoda, and Opisthorchis viverrini is a member of  the 
family Opisthorchiidae. Opisthorchis spp. is a prevalent human 
parasite particularly in the Far East and South East Asia. 
O. viverrini is highly prevalent in Thailand and Laos while 
C. sinensis is endemic in south China, Japan, Korea and 
Taiwan, O. felineus is the prominent fluke in Eastern 
Europe[1]. In Thailand O. viverrini is the only parasite 
of  opisthorchiasis, the first case of  opisthorchiasis was 
reported in 1911 by Leiper from the autopsy of  a corpse 
in Chiang Mai. Later on Sadun in 1953, Harinasuta 
and Vajjarasthira in 1961, and Wykoff  in 1965 had 
demonstrated a complete life cycle of  O. viverrini [2-4].  
O. viverrini has a complicated life cycle with 2 intermediate 
hosts, a freshwater snail (Bithynia goniompharus, B. funiculata 
and B. siamensis) is the first intermediate host[4,5], and 
a freshwater fish (Cyclocheilichthys spp., Puntius spp., 
Hampala dispa) is the second intermediate host where the 
metacercariae habitat in the muscles or under the scales. 
Cats, dogs, and various fish-eating mammals including 
humans are the definitive host[6]. More than 7 million 
were infected by O. viverrini that were recorded by various 
investigators. Humans have become infected by ingesting 
undercooked fish containing infective metacercariae, this 
figure shows the tradition of  eating raw or uncooked fish 
products as the main reason that liver flukes are a problem 
in Thailand. This is very popular in the northeastern and 
northern region particularly in rural areas. This infection is 
associated with a number of  benign hepatobiliary diseases, 
including cholangitis, obstructive jaundice, hepatomegaly, 
cholecystitis and biliary lithiasis[7]. Both experimental and 
epidemiological evidence implicate liver fluke infestation in 
the etiology of  bile duct cancer, i.e. cholangiocarcinoma[1,8]. 
In Thailand, opisthorchiasis is still a serious problem, 
especially in the northeast and north region. Therefore, 
this article investigates the distribution of  the disease of  
the people with an emphasis on the north, north-east, 
central and south regions of  Thailand.

HISTORY OF OPISTHORCHIASIS IN
THAILAND
Fish-borne trematode in Thailand, O. viverrini was first 
described in the post-mortem examination of  two 
prisoners from a jail in Chiengmai, northern Thailand, in 
1911 by Leiper who obtained specimens from Kerr. Kerr 
reported that 17% of  230 adult male prisoners examined 
in a prison in Chiengmai were infected with O. felineus[9]. In 
1927, Prommas identified the worms found at an autopsy 
of  a 17-year-old Thai male residing in Roi-et, northeast 
Thailand, as O. felineus[10]. The liver fluke infection in 
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Thailand was caused by O. viverrini, not by O. felineus[2], 
and Wykoff  et al confirmed this later in 1965[4]. Since 
then, cases of  opisthorchiasis were reported each year.  
O. viverrini is still prevalent and a serious health problem 
in some parts of  Thailand, therefore, the health education 
promotion is still required.

SOURCE OF THAI HUMAN INFECTION
Three types of  preparations contain uncooked, small and 
medium-sized, fish: (1) Koi pla, eaten soon after preparation; 
(2) Moderately fermented pla som; stored for a few days to 
weeks; and, (3) Pla ra extensively fermented, highly salted 
fish, stored for at least 2-3 mo[2,11]. The consumption 
frequencies of  koi pla in some communities every week was 
approximately 80%[12]. In the northeasterners who have 
eaten koi pla, studies found the highest prevalence of  liver 
fluke infection[13,14]. The frequencies of  koi pla consumption 
have declined and are generally confined to special social 
occasions, while other under-cooked fish preparations like 
pla som and other moderately preserved fish are generally 
eaten several times a week[11]. Pla ra and jaewbhong, fully 
preserved fish, is an important staple and consumed daily 
by 60%-98% of  northeasterners and lowland Laotians[12,15]. 
At present, the patients still show that Koi pla is probably the 
most infective, followed by fish preserved for < 7 d, then pla 
ra and jaewbhong, in which viable metacercaria are rare [11].

EPIDEMIOLOGY OF OPISTHORCHIASIS IN 
THAILAND
The Helminthiasis control program started in 1950 
included opisthorchiasis control in some high risk areas[16]. 
The main liver fluke control strategies comprise of  three 
interrelated approaches, namely stool examinations 
and treatment of  positive cases with praziquantel for 
eliminating human host reservoir; health education for 
a promotion of  cooked fish consumption to prevent 
infection, and the improvement of  hygienic defecation for 
the interruption of  disease transmission[16]. In Thailand, 
more than 7 million people were infected with O. viverrini, 
estimated by various investigators[2,4,17,18]. Prevalence rates 
of  O. viverrini in the northeast and the north were, 29.8% 
and 10.3% respectively[19]. A health survey was carried 
out among residents of  33 villages under the Phitsanulok 
Irrigation Project Area, Nan River Basin, and northern 
Thailand. The prevalence of  O. viverrini was 20%, the 
significant endemic diseases as potential health problems 
in this water resources development[20]. A study of  the 
prevalence and intensity of  O. viverrini in relation to 
morbidity as determined by standard medical examination 
was carried out in Nong Ranya, a small village containing 
309 people in northeastern Thailand. O. viverrini infection 
was determined with an overall prevalence of  94%, and 
reaching 100% prevalence in most age groups above the 
age of  10 years. Peak intensity in both males and females 
occurred at age 40 and above[21].

In 1980-1981 the prevalence in the north, northeast, 
centre and south of  Thailand was 5.59, 34.60, 6.34, and 
0.01%, respectively, with an overall prevalence of  14% or 

7 million people[22]. Incidence, measured as the proportion 
of  persons whose stools become positive within one year, 
was studied in endemic O. viverrini, in a northeastern Thai 
village over a two-year period. Incidence was higher in 
males than in females, especially in children under five 
years of  age. It was at least 47% overall in the first year 
of  the study, but declined to below 20% per year in the 
second[23]. The prevalence and intensity of  O. viverrini 
infection were investigated among 559 patients who were 
born in, and had lived all their lives in, either the rural or 
urban northeastern Thailand. 344 (79.4%) of  433 rural 
dwellers were infected compared with only 69 (54.8%) of  
126 urban dwellers. Infection due to O. viverrini appears 
to be mainly a rural problem strongly associated with 
the habit and frequency of  eating koi-pla[24]. Tesana et al  
reported the prevalence of  O. viverrini infection in the 
villages on the banks of  rivers and those far from the 
rivers in Loei and Nong Khai Provinces, northeast 
Thailand. Most of  the people examined in the present 
study were agriculturalists. The overall prevalence of   
O. viverrini infection was 41.3%. The prevalence of  infection 
in males and in females in the villages far from the rivers 
were 52.6% and 51.7%, respectively, while the percent of  
people in the villages on the banks with infection were 27.9% 
and 21.7%, respectively. Prevalence of  infection among the 
people residing far from the rivers was higher than those 
residing on the banks. This was observed despite the higher 
recording of  raw fish consumption in villages on the banks. 
Infection level increased sharply in the age-group 6-10 years 
among people residing far from the rivers. High prevalence 
of  infection was observed in age groups from 11 to  
50 years[25].

The patterns of  infection with O. viverrini within a 
human community assessed by egg count were observed. 
A striking 81.5% of  the total Opisthorchis population 
and 74% of  the total egg output were expelled by the 
most heavily infected 10% of  the humans sampled[26]. 
Meanwhile, Sithithaworn et al[27] investigated O. viverrini 
infection in 181 accident subjects in northeast Thailand. 
The prevalence increased rapidly with age and reached 
a plateau at 70%-80% in adults. The overall prevalence 
estimated by faecal examination was 69.2%, while that 
measured by worm recovery was 79.2%. In 1991, the 
survey of  O. viverrini in 14 villages in Nakhon-Phanom 
province, Northeast, Thailand was conducted. Overall 
prevalence of  O. viverrini infection was 66.4% in a total 
population of  2412 individuals. The prevalence was 18.5% 
in children under 5 years, 38.9% in those aged 5-9 years, 
and ranged from 64.9% to 82.2% in the age group above 
10 years. The intensity of  O. viverrini infection increased 
with age. The mean faecal egg output was highest in the 
30-34 years age group and remained relatively constant in 
the older aged group. In all age groups the prevalence and 
intensity of  infection in both men and women were similar. 
The population was divided according to the presence and 
intensity of  infection as follows, 33% were uninfected, 
59% had light infections (less than 1000 eggs per g of  
faeces; EPG), 7% had moderate infections (1000-10 000 
EPG), and 1% had heavy (greater than 10 000 EPG)[28]. 
Therafter, Peng et al[29] have been reported that all 1364 
Thai labourers in Taiwan were examined for stool samples 
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and 18.0% were found to be infected, with O. viverrini at 
7.0%. The prevalence was highest among the 21-25 age 
group (24.8%). The finding that parasitic infections are 
prevalent among Thai labourers demonstrates the need 
for control measures in foreign labourers in Taiwan. 
Meanwhile, stool samples from 93 Thais working in Israel 
were examined for the presence of  parasites. The overall 
prevalence of  infection by 1 or more species was 74%.  
O. viver rini and hookworm were the most prevalent 
parasites (51.6% and 44.1%, respectively)[30]. In 1994, 
Radomyos et al[31] examined O. viverrini infection in 681 
residents from 16 provinces in northeast Thailand. The 
prevalence of  O. viverrini in this group was 92.4%. In 
the same period, region wide assessments in 1994 were 
conducted. The prevalence of  opisthorchiasis was 18.5% 
with a large variation in infection rate[32].

In 1998, 431 residents from 16 provinces in northern 
Thailand who had previously been found positive for  
O. viverrini or O. viverrini-like eggs were given praziquantel 
40 mg/kg. The stool was collected for 4 to 6 times and 
examined for adult worms. The prevalence of  O. viverrini in 
this group was 11.6%[33]. Waree et al[34] survey the parasitic 
infection from 584 stool specimens in Noen Maprang, 
Phitsanulok Province during October 1999 to March 2000. 
It was found that the prevalence of  O. viverrini infection was 
10.78%. During October to November 2000, faecal samples 
were collected from study participants from 332 rural 
northeast Thais, O. viverrini was 14.2% and ranging from 
8.6-19.4[11]. While Wiwanikit et al[35] reported the prevalence 
of  O. viverrini was 8.7% (16 from 183 cases) in Sawasdee 
Village in the Nam Som District, Udonthani Province in 
northeastern Thailand in 2001. A cross-sectional study of  
the prevalence of  intestinal parasitic infections at 8 schools 
in Bo Klau district and 4 schools in Chalerm Prakiet district, 
Nan Province, in January and February, 2001. A total of  
1010 fecal samples were examined and found O. viverrini was 
1.7%[36]. Of  2213 Thai workers who visited the Out-patients 
Department of  the King Chulalongkorn Memorial Hospital 
between September 2000 and January 2001 the prevalence of   
O. viverrini was 28.9%[37]. Rhongbutsri et al reported the 
liver fluke infections, O. viverrini (11.1% from 395 samples), 
the most common in the old age group (51 years and up) 
in Ban Khok Yai Village, Khon Kaen Province, northeast 
Thailand[38]. The nationwide survey was reported in 2001 
by Jongsuksantigul and Imsomboon, the prevalence 
of  opisthorchiasis in the north, northeast, central and 
south, 19.3%, 15.7%, 3.8% and 0% respectively[16]. A 
small scale survey in Aranyaprathet District, Sa Kaeo 
Province, eastern Thailand, was conducted in January 
2004. Of  the 545 stool samples collected and examined, 
261 (47.9%) contained small-sized eggsresembling  
O. viverrini eggs[39]. Of  24 723 participants in Khon Kaen 
Provine of  northeast Thailand, 18 393 aged 35-69 years were 
tested for O. viverrini infection, by examining stools for the 
presence of  eggs. The average crude prevalence of  O. viverrini  
infection in the sample subjects was 24.5%, ranging from 
2.1% to 70.8%[40]. Recently, a total of  479 stool specimens 
were collected from rural communities of  Ubon Ratchathani 
Province, Thailand. The prevalence of  O. viver rini  
was 14.8%, while the same research group reported an 
epidemiological survey was conducted in Khon Kaen 

Province involving 1124 stool samples using the modified 
Kato technique. The greatest frequency was O. viverrini at 
32.0% while the second highest was Sarcocystis spp at 8.0% [41].

Report cases of opisthorchiasis per 100 000 populations 
by year, Thailand
The mortality rate was reported by the Bureau of  
Epidemiology, Department of  Disease Control, Ministry 
of  Public Health, Thailand during 2001-2006. Morbidity 
rate of  opisthorchiasis cases decreased from 1.74 in 2001 
to 0.79 in 2002. In 2003, the morbidity rate increased to 
1.58, but then, the ratio slightly decreased from 1.33 in 
2004 to 0.64 in 2005. In 2006, the morbidity rate slightly 
increased to 0.73 per 100 000 populations (Figure 1A).

Report cases of opisthorchiasis by month
During 2002-2006, the reported cases of  opisthorchiasis 
by month were presented by the Bureau of  Epidemiology, 
Department of  Disease Control, Ministry of  Public 
Health, Thailand. In 2002, the highest number of  cases 
was in January, and the second was in March. Other 
months were a few cases of  opisthorchiasis during the 
year. In 2003, the highest number of  cases was reported, 
more than the other years from 2002 to 2006. The pattern 
of  reported cases at each month, February was the highest 
and second was September. February in 2004 was the 
highest of  reported cases followed by September and July. 
Meanwhile, in 2005 was found the highest opisthorchiasis 
cases in September, however, the second was February. 
Recently, in the reported cases February was higher than 
other months in 2006 (Figure 1B).

Report cases of opisthorchiasis by age-group, sex and 
occupation
Infection with O. viverrini begins at a very early age (0-4 
age group, 0.64 per 100 000 population); the prevalence 
of  infection rises rapidly with age up to adult hood 
and remains relatively high, thereafter, the relationship 
of  prevalence to age being a function of  “Koi pla” 
consumption. The intensity of  infection (faecal egg 
output) in both males and females rises steadily in early 
life, reaches highest in the 55-64 years age group (2.21 per 
populations), the reported cases were found common in 
35-44, 45-54, 55-64 and 65+, 1.48, 2.06, 2.21 and 1.43 per 
population, respectively (Figure 1C). This figure showed 
similarity with a previous study, however, Upatham et al 
reported the highest in the 35-44 years age[14,21]. Loaharanu 
and Sornmani estimated the total direct cost of  the 
infected work force (between the age of  15 and 60-year-
old) in northeast Thailand to be Baht 2115 million per 
annum (wage loss = Baht 1620 million; direct cost of  
medical care = Baht 495 million)[42]. Meanwhile, the more 
frequently reported cases were in males more than females, 
in a ratio of  1:1.11 (Figure 1D). The opisthorchiasis cases 
reported by occupation found that agriculture was the 
most highest of  cases than other. It is very surprising that 
the student group was the third of  reported cases during 
2003-2006 (Figure 1E). This is a  very serious public health 
problem, health education should be conducted through 
communication and education.
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Report cases of opisthorchiasis by region
Nationwide survey was reported by[16]. The prevalence of  
O. viverrini infection in the north (19.3%), the northeast 
(15.7%), central (3.8%) and the south (0%) was recently 
reported. However, from 2003-2006, the reported cases of  
opisthorchiasis by region were presented by the Bureau of  
Epidemiology, Department of  Disease Control, Ministry 
of  Public Health, Thailand found that the northeast region 
was the highest of  frequency than other regions. The 
second was the north, while the central region has shown a 
few opisthorchiasis cases. In the southern region, no cases 
were reported during 2003 to 2006 (Figure 1F). Although, 

the reported cases of  opisthorchiasis in the northern 
region were less than the northeast region in 2005-2006, 
the morbidity rate was higher than other regions. In 2006, 
the morbidity rate of  opisthorchiasis cases in Thailand was 
0.73 per population and in the north, northeast, central 
and south region was 1.45, 1.34, 0.00 and 0.00 respectively.

Report of cases of opisthorchiasis by province
It has also been shown that the prevalence and intensity of  
infection are greater among rural dwellers than their urban 
counterparts, an observation strongly associated with the 
habit and frequency of  eating “Koi pla”[24]. This tradition 
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Figure 1  Reported cases of opisthorchiasis in Thailand[43]. A: Reported cases of opisthorchiasis per 100 000 populations, 2001-2006; B: Reported cases of opisthorchiasis 
by month, 2002-2006; C: Reported cases of opisthorchiasis per 100 000 populations by age group, 2003-2006; D: Reported cases of opisthorchiasis by sex, 2003-2006; E: 
Reported cases of opisthorchiasis by occupation, 2003-2006; F: Reported cases of opisthorchiasis by region, 2003-2006.
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is commonly found in the northeast and north region of  
Thailand, therefore, provinces located in 2 regions are 
also frequently reported with opisthorchiasis cases. The 
morbidity rate was identified into top ten leading rates 
during 2003-2006, Sakon Nakhon, Yasothon, Lamphun, 
Amnat Charoen, Lampang, Mukdahan, Chiang Mai, Buri 
Ram, Kalasin, Uthai Thani, Phrae, Nan, Si Sa Ket, Phayao, 
Khon Kaen, Chiang Rai, Nakhon Sawan, Phuket, Nong 
Bua Lam Phu, Phrae and Tak. From 2003-2006, Sakon 
Nakhon and Yasothon were the provinces that found the 
opisthorchiasis cases every year (Figure 2).

CONCLUSION
O. viverrini is a medically important food borne trematode 
in Thailand including some parts of  Southeast Asia 
countries. The opisthorchiasis have been studied for 
more than 50 years; the infection is associated with 
cholangiocarcinoma and other hepatobiliary diseases. This 
review article emphasizes the passive surveillance data that 
was reviewed by the Bureau of  Epidemiology, Department 
of  Disease Control, Ministry of  Public Health, Thailand. 
The epidemiology is found in some rural areas that the 
tradition of  eating raw or uncooked fish products was the 
main reason for infection. The northeastern and northern 
regions of  Thailand are still a major public problem in the 
high-risk areas.
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Figure 2  Reported cases of opisthorchiasis 
per 100 000 populations by province in 
Thailand, 2003-2006[43].
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  8  Nan                        0.41
  9  Phuket                    0.36
10  Nong Bua Lam Phu    0.20

0              (60)
< 1.58      (13)
1.58+       (3)

No. of provincesMorbidity rate 
   (/100 000)

Top ten leading rate in 2006
  1  Nan                   15.07
  2  Phrae                13.83
  3  Khon Kaen            7.55
  4  Yasothorn             4.81
  5  Sakon Nakhon      4.43
  6  Si Sa Ket              3.81
  7  Lampang             2.97
  8  Tak                      0.95
  9  Kalasin                0.51
10  Buri Ram              0.46

0              (57)
< 0.73      (11)
0.74-1.46  (1)
1.47+       (7)

No. of provincesMorbidity rate 
   (/100 000)
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