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ABSTRACT

Intestinal trematode infections are of significant public health 
importance in endemic areas, especially in Southeast Asia. 
The epidemiological studies are scarce and asymptomatic 
infections are usually not recorded. In India, the hospital-
based reports, mainly from Bihar, Uttar Pradesh, West Bengal 
and Assam, reveal that the intestinal trematodes of human 
pathogenic importance are Fasciolopsis buski, Metagonimus 
species, and Gastrodiscoides hominis. Fasciolopsiasis due to 
F. buski is the most prevalent infection. The clinical diagnosis 
is presumptive and is usually confirmed by the examination
of faecal samples and/or following endoscopy examina-
tion. The diagnostic challenges are low sensiti vity of direct
microscopy techniques and accurate species identification.
Evaluation of multiple samples and application of sensitive
techniques may reveal a higher positivity. The complications
and extraintestinal manifestations following infection are also
underestimated. In endemic areas, high worm load following
repeated infections leads to complications, such as intestinal 
obstruction and perforation. Extraintestinal manifestations
may involve spine, brain, kidneys, and the myocardium. If left
untreated, the infection may cause significant morbidity and
mortality. Praziquantel is the drug of choice and nitazoxanide
therapy has also been reported effective for treatment. The
reports indicating the implementation and effectiveness
of any control strategies are lacking. The formulation and
implementation of control strategies need to be based on
a holistic approach, keeping in view multiple key factors,
such as awareness of the infection and its complications,
polyparasitism, population at risk, and zoonotic/aquatic trans-
mission. A well-designed integrated program may simultane-
ously prevent multiple infections in addition to the intestinal
trematode infections.

Keywords: Fasciolopsiasis, Gastrodiscoides, Metagonimiasis, 
Trematodes.

INTRODUCTION

An estimated 40–50 million individuals are infected with 
one or more intestinal trematodes worldwide, although 
the exact numbers of people at risk are not known.1-3 The 
infections have been mainly reported from China, Korea, 
Thailand, Bangladesh, Myanmar, Malaysia, Sumatra, Laos, 
Vietnam, India, and recently from Bolivia and Central and 
South America.4 Approximately 70 trematode species are 
known to colonize the human intestine, while only a few 
species cause disease. The species of intestinal flukes of 
public health importance are mainly Fasciolopsis buski, 
Metagonimus yokogawai, Gastrodiscoides hominis, Echinos-
toma species, Gymnophalloides seoi, Haplorchis species and 
Heterophyes species.5 Trematodes parasitizing the human 
intestinal tract are flat hermaphroditic worms that vary in 
length from a few millimeters to several centimeters. The 
detailed review of the reports in Southeast Asia provides 
details of the various aspects of trematodiases including 
infecting species, epidemiology, pathogenicity, diagnostic 
applications and treatment.2 Further, the geographical 
boundaries of these seemingly restricted infections are now 
expanding through migrants and travelers.5 However, 
despite the public health impact and emerging infections, 
these diseases are of low priority for research funding.6

The trematode infections are endemic in many areas 
in India and F. buski, M. yokogawai, and G. hominis are the 
primary species of human pathogenic importance in the 
country. Although there are limited reports of human infec-
tions, it is estimated that most infections are asymptomatic 
and thus underreported. In symptomatic subjects, the 
worms may cause mild ailment including abdominal pain, 
diarrhea, nausea, vomiting and anorexia, while in patients 
with heavy worm load, complications and extraintestinal 
manifestations may lead to morbidity and mortality if not 
diagnosed and treated timely. This review focuses on the 
intestinal trematodes of pathogenic importance to humans 
reported from India and highlights the need for timely 
diagnosis followed by treatment along with awareness of 
the infection and its complications in the endemic popula-
tion for the ultimate control of these infections.

Fasciolopsiasis

Fasciolopsiasis is caused by F. buski, the giant intestinal 
fluke, measuring 2–7.5 cm in length and 8–20 mm in 
breadth. The adult worms are found in the small intestine of 
pigs and man, the definitive hosts. The previous prevalence 
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studies have mostly been reported in school children and 
the prevalence rate varies in different countries, viz., 10% 
in Thailand,7 25% in Taiwan,8 36% in Bangladesh,9 and 57% 
in China.10 In India, the hospital-based studies have been 
mainly reported from Bihar, Uttar Pradesh, West Bengal 
and Assam.4 The prevalence rates of 60% in Assam,11 63% 
in Palghar Taluk of Maharashtra,12 29% in Mumbai,13 and 
22.4% in Uttar Pradesh14 may be underestimates as most 
of the infections are asymptomatic. Sporadic cases have 
also been reported from Manipur and Odisha.15,16 Heavy 
infections lead to various symptoms and signs, including 
abdominal pain, diarrhea, vomiting, leukocytosis, and 
eosinophilia, while severe cases may develop intestinal  
erosions, hemorrhage and ulcers.

The epidemiological studies in livestock indicate 
that the infections are highly prevalent in animals. The 
primary reservoirs of this parasite are swine in whom 
a high endemicity of infection is maintained mainly by 
improper drainage of sewage in farms. In the North-
eastern state of Meghalaya, 53% cattle and 12.9% pigs 
were found to harbor the parasite.17 The fluke has been 
reported in the pig populations from different parts of 
the country, including Bihar (55.5%), Assam (33%), Uttar 
Pradesh (29.4%) and Tamil Nadu (12.5%).14,18-20 The  
intermediate hosts are freshwater snails of the genera Seg-
mentina, Hippeutis and Gyraulus.2 Humans usually acquire 
infection by ingesting the metacercariae adhering to the 
shell, stem, or roots of aquatic plants, such as water chest-
nuts (Trapa natans), water caltrops, water bamboo, water 
lily and lotus which propagate in seasonal ponds and 
storage tanks in rural areas where the water is frequently 
contaminated with feces from infected pigs.21 Humans are 
mainly infected by ingestion of encysted cercariae of the 
parasite through consumption of unprocessed or poorly 
cooked aquatic plants, peeling off the skin of the raw nuts 
by mouth,2 or using blow pipes made up of stems of lily 
and lotus while playing.16

Although epidemiological studies are scarce, there are 
several case reports from different geographical areas in 
India. A 35-year-old female patient from Azamgarh, Uttar 
Pradesh in North India with complaints of abdominal 
pain, diarrhea, anorexia and abdominal distension after 
meals was diagnosed with fasciolopsiasis and responded 
to praziquantel therapy. Another 6-year-old child from the 
same area complaining of abdominal pain, nausea and 
vomiting was given albendazole therapy and vomited 
a worm following treatment which was identified as  
F. buski. Further investigation indicated that water chest-
nuts were cultivated in the area of residence.22 The report 
suggests the need to identify the snail vectors and to adopt 
control measures. From northern Bihar, a patient with
the complaints of diarrhea, vomiting, generalized pain

abdomen and loss of weight was diagnosed of fasciolop-
siasis by stool examination and endoscopy. However, the 
patient succumbed to the illness, despite praziquantel 
therapy, indicating significant mortality following infec-
tion. The epidemiological history revealed ingestion of 
raw water caltrops and water chestnuts. An awareness 
of the infection and knowledge of mode of transmission 
in the people residing in endemic regions is desired.23 
Another report from Muzzaffarpur, Bihar with similar 
complaints was diagnosed with heavy worm load of F. 
buski resulting in mortality after 3 days despite treatment 
with praziquantel.24 F. buski has also been observed in 
an ileostomy opening during exploratory laparotomy 
performed to manage blunt trauma abdomen.25 Another 
case of a boy vomiting four live adult worms identified as 
F. buski has been reported from a previously non endemic 
area of Odisha.26 Recently, diagnosis of fasciolopsiasis in
three subjects led to the identification of a new focus of
infection in the Phulwaria village in East Champaran,
Bihar, wherein faecal sampling in the community revealed 
F. buski in 55 out of 57 samples, indicating significant
burden of infection in the area.27 Another more recent
hospital-based study from Bihar revealed analysis of
the clinical, sociodemographic characters and outcomes
of 56 children in 2 to 14 years age group diagnosed of
fasciolopsiasis, and found that diarrhoea was the most
common symptom (85.7%) and anemia was the most
common sign (71.4%) in patients. Protein energy mal-
nutrition, tuberculosis and co-parasitism were the other
significant findings, and nonavailability of safe drinking
water supply to majority of subjects and open defaecation
were other compounding factors.28

The complication of high worm load (25 worms) 
infection leading to intestinal perforation in a child resid-
ing in Barabanki district of Uttar Pradesh, India indicates 
that preventive measures and health education in the 
endemic areas is lacking.29 Unusually heavy infection 
with F. buski with dozens of worms weighing around  
1 kg has been reported from New Delhi in a patient from 
eastern Uttar Pradesh and it has been emphasized that 
this trematode is by no means a rarity in that region.30 
Similarly, there are other reports of small bowel stricture 
and perforation,31 mechanical obstruction leading to 
appendicitis,32 and parasite infestation leading to acute 
kidney failure,33 suggesting significant morbidity and 
mortality rates following infection, if not diagnosed and 
treated early.

Metagonimiasis

Metagonimiasis caused due to M. yokogawai is a public 
health problem in Japan, Korea, China, Russia, Spain and 
Indonesia. The infection is transmitted by eating pickled, 
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raw or undercooked fresh water fish containing the  
metacercariae. The symptomatic subjects usually com-
plain of anorexia, weakness, abdominal pain, dyspepsia, 
nausea, vomiting and diarrhea with mucus-rich feces. In 
India, the first human cases were reported from Assam, 
wherein eggs morphologically similar to those of the 
members of the family Heterophyidae were found in 
stool samples.34 In another report from New Delhi, in a 
child with complaints of diarrhea, characteristic eggs of  
M. yokogawai were observed in the faecal sample.35 The
reports indicate presence of infection foci in India and a
need to adopt preventive measures. Further, embolization 
of eggs leading to extraintestinal manifestations involving 
myocardium, brain and spinal cord indicate significant
potential of morbidity and mortality following infection.36

Gastrodiscoides Hominis Infection

The parasite G. hominis has pig as the common reservoir. It 
resides in the large intestine of the pig and measures 8 to 
14 mm in length and 4 to 5 mm in breadth. Human infec-
tion occurs by consumption of contaminated vegetation 
(water caltrops and chestnuts) and infected fish leading 
to abdominal pain, colic, and mucoid diarrhea. Having 
first been described from India,37 the reports of human 
infection of this fluke from India are scarce. It has been 
mainly reported in Assam, Bihar, Orissa and Bengal as 
the infection is mostly asymptomatic and thus prone to 
underreporting.38 In a postnecropsy study in cattle and 
pigs, infection due to G. hominis and other trematodes, 
such as Fasciola gigantica, Eurytrema pancreaticum, Opis-
thorchis noverca, Artyfechinostomum malayanum and F. 
buski were found in abundance in subtropical Northeast 
hilly region of India.17 In another study from Bareilly in 
Uttar Pradesh, 27% of the total 233 slaughter pigs were 
found to be infected with G. hominis and half of them had 
coinfection with F. buski.39 In different localities of Assam,  
G. hominis was reported in 41.2% and F. buski in 59.7%
of the total 221 faecal specimens.11 G. hominis along
with other intestinal parasites has been diagnosed in a
20-year-old patient from Bihar with main complaint of
bilateral pitting pedal edema and the patient responded
to specific treatment.40 G. hominis was also visualized
in colon by endoscopy in a patient from Mumbai.41

Another report from Varanasi, Uttar Pradesh, of a
young adult male who presented with complaints of
passing frequent formed stools and excessive mucus,
initially labeled as a case of irritable bowel syndrome
and following inadequate relief with empirical therapy,
was later identified as G. hominis infection. However,
the patient did not respond completely to praziquantel
therapy also, so the authors postulated that presence
of the parasite may be of commensal nature.42

Intestinal Trematode Infection and HIV

Intestinal helminths induce immunological alterations 
that favor the progression from human immunodeficiency 
virus (HIV) seroconversion to acquired immunodefi-
ciency syndrome. Further, the natural course of parasitic 
infections may be altered in an HIV infected person, thus 
leading to fulminant infection. An HIV infected patient 
from a rural coastal area in Manipal, Karnataka, with 
complaints of diarrhea and bleeding per rectum was diag-
nosed of multiple infections including that of F. buski.43

Intestinal Trematodes and Coinfection

The coinfection with multiple pathogens has an impact 
on the severity of disease and strategies for the joint 
control of such infections. Polyparasitism is widely 
reported from different geographical areas in India and 
its impact on human health has been underestimated. The 
multiple intestinal parasite infections indicate the poor 
hygiene, untreated sewage and lack of knowledge in the 
population residing in endemic areas. Polyparasitism was 
reported in 14 (25%) out of 56 F. buski infected children 
in Bihar, the most commonly associated parasite being 
Hymenolepis nana followed by Ascaris lumbricoides.28 The 
coinfection of F. buski along with Strongyloides stercoralis, 
A. lumbricoides, Trichuris trichiura and Ancylostoma duo-
denale has been reported from New Delhi in a 7-year-old
migrant boy from Bihar.44 Another child from North
India was coinfected with F. buski, A. lumbricoides and
hookworm.45 Adults are also reported to harbor multiple
parasites. A 41-year-old HIV positive patient with com-
plaints of bleeding per rectum was found to be infected
with multiple pathogens including F. buski, Taenia sp. and 
Aspergillus sp.43 Similarly, a 20-year-old female patient
from Bihar presented with bilateral progressive pitting
pedal edema, mild abdominal discomfort and nausea.
Endoscopy, colonoscopy and stool examination revealed 
multiple pathogens including the trematodes (F. buski and 
G. hominis) and protozoa (Entamoeba and Giardia sp.). The
family members of this patient were not found to harbor
the intestinal parasites.40

Intestinal Trematode Infections and Allergy

In chronic infections, especially in endemic areas, the 
parasites may survive for very long periods in the human 
body and may associate with tightly regulated Th-2 type 
of immunological response. The individuals exposed 
to trematode infection may have allergic inflammatory 
response to the parasite or its antigen but anaphylactic 
reactions are very rare. A case of anaphylaxis has been 
reported in a woman from Spain after eating raw fish 
infected with H. heterophyes.46
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Rare Trematode Infections

Many flukes of the families Echinostomatidae and Hetero-
phyidae have been reported from India. Echinostomatidae 
are predominantly found in birds and can occasionally 
parasitize fishes and reptiles. A recent study from Odisha 
found 1.9% of Banjara fowls infected with Echinostoma 
revolutum.47

Artyfechinostomum Genus

Artyfechinostomum malayanum, previously known as 
Echinostoma malayanum, was first described from human 
cases in Malaysia and has also been reported from 
Kolkata in India.48 Human infestation of Artyfechinos-
tomum mehrai (later Artyfechinostomum malayanum) has 
been reported in a girl suffering from diarrhea, vomiting 
and loss of weight,49,50 and also observed in association 
with bowel perforation in a patient.51 Artyfechinostomum 
sufrartyfex, a related species, has been reported from 
humans in Assam and Tamil Nadu,52,53 and also from 
pigs in Uttar Pradesh,54 and cats and dogs from West 
Bengal.55,56 Another species, Artyfechinostomum oraoni 
has been found to infect a tribal community in West 
Bengal.57 The species was associated with human cases of 
diarrhea in this community, and to understand the nature 
of the associated illness, two naturally infected pigs of 
this locality were captured and followed up. Both the 
pigs developed fatal diarrhea in 5 months with a hem-
orrhagic and edematous jejunum and duodenum.58 A 
case of Echinostoma ilocanum infection has been reported 
from Bihar, where the trematode was recovered from the 
vomitus of a patient having history of consumption of 
roasted fish and snails.59

Procerovum varium (Family Heterophyidae)

P. varium was found to cause ocular infection in children 
who bathed in ponds or rivers of South India and was
diagnosed by molecular techniques. The molecular
analysis of surgically obtained ocular granuloma tissue
and trematode cercariae released by the snail species
Melanoides tuberculata showed maximum sequence
similarity with P. varium (family Heterophyidae), thus
suggesting water as the source of infection and snails
as the vectors.60

All these reports suggest that these flukes are much 
more prevalent in the Indian subcontinent than realized.

Diagnosis

The clinical diagnosis is presumptive due to vague 
symptoms mimicking several intestinal pathologies. 
The diagnosis in a highly suspected patient is usually  
confirmed by observing the characteristic eggs and/or 

adult worms in faecal samples and/or vomitus; however, 
the low sensitivity of direct stool examination may pose 
problem in patients with low worm load. The sensitivity 
can be improved by examination of multiple samples and 
use of concentration techniques. The species identifica-
tion of heterophyid eggs based on faecal examination 
is challenging because of the close resemblance of eggs 
of different heterophyid species; however, the size and 
morphology of the ova in conjunction with endemicity in 
the index area may provide some clue to the diagnosis. 
The diagnosis may be confirmed after recovering the 
adult parasite after treatment and purgation.61 Specific 
antibody detection may also help the diagnosis.62 The 
application of molecular techniques has helped in the 
species identification, yet till date, these are restricted to 
research settings.

Molecular Studies

Molecular studies conducted on F. buski have utilized the 
18S ribosomal ribonucleic acid gene sequences for identi-
fication.63 Using the same, fluke specimens emitted in the 
vomitus of a child with abdominal pain were confirmed 
as F. buski.64 Species-specific internal transcribed spacer 
(ITS) region sequences of ribosomal deoxyribonucleic 
acid (rDNA) have also been described from parasites 
collected from swine in Assam and it has been found that 
the sequences of eggs and adults were identical in length 
and composition, thus indicating that these sequences are 
conserved in different parasite stages and can be used 
as species markers.65 The ITS2-specific primers have 
also been designed and used to study the secondary 
structure homologies and phylogenetic relationships, 
and can also be utilized for epidemiological investiga-
tions of trematodiasis.66 The mitochondrial genome of  
F. buski has been used to design specific polymerase chain 
reaction (PCR) primers for identification and also to aid
the taxonomy, comparative mitochondrial genomics and 
systematic studies on these trematodes.67 The molecular
characterization of G. hominis was done from Northeast
region of India using PCR amplifications of rDNA ITS
(1 and 2) sequences and revealed close similarity between 
members of the family Paramphistomidae.68 From states
of Tamil Nadu and Kerala in South India, real-time and
conventional PCR assays targeting rDNA regions span-
ning the ITS2 and 28S sequences have been used for the
identification of the trematode P. varium.60 Recently, a
Northeast India Helminth Parasite Information Database 
(NEIHPID) has been created which is expected to provide 
data on the host, geographical distribution, diagnostic
characters and image data of various helminths endemic 
in Northeast India.69
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Treatment

Praziquantel is the drug of choice for infections with 
trematodes. The single oral dose of 10 to 20 mg/kg is 
usually effective. Nitazoxanide has also been found effec-
tive for fasciolopsiasis.26 An experimental study in mice 
showed that artesunate was 100% effective in reducing 
the intestinal heterophyides, suggesting it to be a plau-
sible therapy for treatment of human heterophyidiasis.70

Prevention and Control

The role of pigs is important in the maintenance and 
propagation of most food-borne parasitic zoonoses in 
India. Although proper cooking of meat, fish and vegeta-
bles is generally practiced throughout India by virtue of 
traditional social and culinary practices, yet, unhygienic 
living conditions, open defaecation, lack of infrastructure, 
poverty and lack of education are the major factors in the 
transmission of food-borne pathogens.71 Boiling of water 
chestnuts and other aquatic plants before consumption 
ensures destruction of metacercariae. Molluscicidal 
agents can be used for control of snails to reduce trans-
mission in the ponds. The recent identification of a major 
endemic focus of F. buski in East Champaran district in 
Bihar emphasizes the gaps in our understanding of the 
epidemiology of trematodiases in India and suggest the 
need to identify more infected foci to be able to adopt 
specific preventive and control measures in endemic areas 
to prevent morbidity and mortality from these neglected 
diseases.72

CONCLUSION

In conclusion, intestinal trematode infections seem to be 
underreported from the Indian subcontinent. In India, 
the studies and case reports are mainly from the states of 
Bihar, Uttar Pradesh, West Bengal and Assam. However, 
due to frequent travel and migration in this jet age, the 
boundaries of infection may not remain restricted. The 
epidemiological reports are scarce and the infections are 
presumed to remain asymptomatic and restricted to the 
gastrointestinal tract; however, hospital-based studies 
reveal that in endemic areas, high worm load following 
repeated infections can lead to complications, such as 
intestinal obstruction and perforation, and patients may 
have extraintestinal manifestations involving spine, brain, 
kidneys and the myocardium, resulting in substantial 
morbidity and mortality, if not diagnosed and treated 
timely. The diagnosis is mainly based on examination of 
faecal samples and/or following endoscopy examination. 
The main diagnostic challenges are the parasite species 
identification and low sensitivity of direct microscopy 
techniques. More studies evaluating the sensitivity of 

the diagnostic techniques, especially molecular assays, 
are desired. Although the infection is preventable, yet 
lack of awareness regarding mode of the parasite trans-
mission and complications following repeated infections 
in endemic population appear to be the main lacunae 
for prevention of this infection. Comprehensive control 
strategies need to be framed based on key factors, such 
as imparting knowledge of infection in the population 
at risk, polyparasitism and zoonotic/aquatic transmis-
sion, for the ultimate prevention of human intestinal 
trematodiasis.
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