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Abstract. Two cases of paragonimiasis were identified within the hill-tribe population living on the
Thai-Laotian border of Nan Province, northern Thailand, where information on Paragonimus was
then still limited. The patients were in the habit of eating improperly cooked crabs and freshwater
prawns. A survey for natural intermediate hosts to complete the life cycle was in progress at that
time, and the detection of paragonimiasis cases indicated that there was persistence of paragonimi-

asis in the endemic area of Nan Province.

INTRODUCTION

Paragonimiasis is an important cause of
pulmonary disease worldwide. It is a food-borne
parasitic disease caused by the Paragonimus
fluke that lives in cavities in the lungs or other
viscera of mammals. Only two species have been
found that parasitize humans in Southeast Asia:
P. heterotremus and P. westermani. In Thailand,
the former is known as the pathogen of human
paragonimiasis (Miyasaki and Harinasuta, 1966;
Vanijanonta et al, 1981; Cheunsuchon et al,
1998) while infection by the latter has not been
reported (Dekumyoy et al, 1998). The signs and
symptoms are chronic cough and bloody spu-
tum, which are similar to those for tuberculosis.
Transmission of paragonimiasis in Thailand is
related to the habit of eating raw or improperly
cooked mountain or waterfall crabs, which are
the second intermediate hosts.

In Thailand, there have been some occa-
sional cases or paragonimiasis reported in the
remote, hilly areas of the northern region, which
includes Nan Province, along the border with Lao
PDR. The first human case of paragonimiasis
was reported in 1928 from a male inhabitant of
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Lom Sak District, Phetchabun Province, north-
ern Thailand (Prommas, 1928). Other areas in
the north from which cases were reported in-
clude Chiang Rai (Sutthipunthu et al, 1978),
Chiang Mai (Ratdilokpanich, 1980); Nan (Bunnag
et al, 1981); Mae Hong Son (Ekarohit et al, 1990);
Lamphun (Thamprasert, 1993), and Phitsanulok
(Pariyanonda et al, 1997).

The first aim of this report is to remind clini-
cians of paragonimiasis and, if a patient has a
history of chronic cough with bloody sputum, this
condition should be considered in differential
diagnosis along with tuberculosis, fungal infec-
tions and lung cancer. The second aim is to
stimulate further research to determine what are
the reservoir hosts for the purposes of preven-
tion and control. In this regard, it would be quite
interesting to identify what intermediate hosts are
involved in the life cycle of the Paragonimus
trematode.

CASE 1

A 13-year-old Thai-Hmong girl, who resided
in Pang Kae, Thung Chang District, had about
5-10 Paragonimus eggs/HD in her stool exami-
nation by Kato Katz thick smear and direct smear
methods in a deworming program project. The
eggs were oval and operculated in outline and
measured about 80-100 x 40-50 u (Fig 1). She
had a 3-year history of chronic productive cough,
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particularly in the early morning and sometimes
with old bloody sputum, but no history of chest
pain, anorexia, weight loss, or malaise. She was
the eldest daughter of her family with two
younger sisters and one younger brother. No
other family member had similar symptoms, and
her family history was negative for tuberculosis.
She had a history of eating improperly cooked
mountain crabs from the stream flowing near her
parents’ lychee gardens, as her mother used
those crabs for cooking crab sauce.

Physical examination revealed a thin girl,
fully conscious, having no obvious clinical signs.
She also had no fever or respiratory distress and
had normal vital signs. She was adequately nour-
ished and weighed 49 kg. The abnormal physi-
cal findings were dullness to percussion and
absent breath sounds in the lower two-thirds of
the left chest, with secretory bronchi, and de-
creased breath sounds over the left hemithorax
with no crepitation. There was no lymphaden-
opathy and no subcutaneous nodules presented
on her body. The other physical examinations
were within normal limits, except that there were
many warts on the fingers of both hands and
the toes of both feet. The complete blood count
(CBC) showed a hematocrit of 36%, and a WBC
count of 7,900 cells/mm?with 63% neutrophils,
31% lymphocytes and 6% eosinophils. Acid-fast
stained sputum was negative, and no Paragoni-
mus eggs were obtained by sputum examina-
tion. Chest radiograph showed patchy infiltra-
tion in the middle lobe of the left lung that dis-
played a cluster of well-defined densities in the
left mid-zone, in which translucent or cystic ar-
eas had developed. The general impression was
of bubbles developing with a shadow of eccen-
tric wall thickening with an enlarged right hilum
(Fig 2). Diagnosis was made (Fig 3) and treat-
ment with praziquantel was initiated. Praziquan-
tel 25 mg/kg/day in three divided doses was ad-
ministrated as a 3-day course. No side effects
were noted.

CASE 2

A 10-year-old Thai-Karen girl, who resided
in Huai Nam-ree Phatthana, Chaloem Phra Kiat
District, had one operculated egg in her stool as
examined by Kato Katz thick smear method,
showing a uniformly thickened birefringent shell,
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Fig 1-Morphology of Paragonimus egg found in the stool

examination.
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Fig 2—Chest radiographs of two patients: case A (Lt lung

shows ring-like cysts (arrows) with eccentric wall
thickening (A, case 1) while case B (Lt lung) shows
oval ring shadow with speckled calcification
(arrows)(B, case 2).
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Fig 3-Immunoblot patterns of patients’ infected sera (A,

case 1 and B, case 2) comparison with one posi-
tive control pooled serum (+ve).
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which is a feature of the Paragonimus species
(Radomyos, personal communication, May,
2003). Her primary complaint was of chronic
cough for 3 years, particularly in the morning,
with no old bloody sputum. She was the third
child of her family, with one elder brother, one
elder sister, and one younger brother. Nobody
had similar symptoms, and her family history was
negative for tuberculosis. Improperly cooked
mountain crab, obtained from a nearby flowing
stream, was part of her diet.

On physical examination, the patient looked
thin, fully conscious, well-nourished with no ane-
mia, and weighed 47 kg. She was afebrile, had
no dyspnea, and had normal vital signs. No sub-
cutaneous mass was found. The remainder of
her physical examination was normal, including
the respiratory system. Laboratory investigations
showed a hematocrit of 34%, and a WBC count
of 11,800 cells/mm?2 with the differential mea-
sured as 61% neutrophils, 38% lymphocytes,
and 1% basophils. Sputum specimen was not
performed for acid-fast bacilli as her sputum
could not be collected, and no Paragonimus
eggs were found. Her chest radiograph (Fig 2)
revealed a smooth oval shadow that was hazy,
with ill-defined margins in the upper left zone,
possibly resulting from encysted pleural fluid,
which gave it a cotton wool appearance. This
case also showed speckled calcification, in one
hilum each, with an associated shadow in the
lung parenchyma. The patient received treatment
with praziquantel, 25 mg/kg/three times for 3
days. No side effects were noted. Follow-up was
to be scheduled to assess her response to
therapy.

DISCUSSION

Two cases of pulmonary paragonimiasis
have been reported; both were children who lived
in districts near the Thai-Laotian border. These
districts were in hilly areas where streams flowed
down from the mountains to join the Nan river.
Wild animals, such as tigers, bears and wild pigs
inhabit the area, and they have been reported
to be reservoir hosts of the Paragonimus worm
(Liat and BeHerton, 1977; Kong et al, 1994). It
was likely that these children became parasitized
by the consumption of the infective metacercaria
larval stage of the Paragonimus worm that had
contaminated uncooked or inadequately cooked
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freshwater crab (Sharma, 1989). Samples of crabs
that live in or near streams in these areas should
be collected and screened for metacercariae.
However, contamination could also have occurred
during food preparation as the hemolymph of the
crabs could carry the metacercariae of Paragoni-
mus worm (Komalamisra et al, 1988; Sachs and
Cumberlidge, 1990). People in these areas have
the habit of eating uncooked crab, shrimp and
fish, and thus might have acquired infection in
this way. The incidence of paragonimiasis in these
two patients had been mainly associated with
consumption of improperly cooked crabs harbor-
ing metacercariae.

These patients looked healthy as they were
young and still in an uncomplicated status. They
both developed a chronic productive cough,
particularly in the early morning, with blood-
tinged sputum for Case 1. The duration of symp-
toms was equally three years; however, few signs
were observed on physical examination. The di-
agnosis of paragonimiasis was not suspected
because the patients were healthy, except for
the clinical manifestation of chronic cough and
hemoptysis. Clinical diagnosis had to differenti-
ate between bronchitis, pneumonia, and tuber-
culosis due to the similar symptoms. Unfortu-
nately, acid-fast staining of a sputum examina-
tion for Case 2 could not be performed due to a
difficulty in acquiring an adequate specimen
sample. Although the patients’ symptoms could
be similar to those of tuberculosis, the clinical
symptoms did not seem to be as severe as it
would have been considering the duration of the
condition, and the family history was negative
for TB. The infection may have been unrecog-
nized as these affected patients had limited
access to medical services, because they were
of low economic status and the patients did not
visit the hospital until the condition became
chronic. No subcutaneous nodules were found
in our patients, which was consistent with a
previous study indicating that extrapulmonary
paragonimiasis had rarely been reported in Thai-
land (Thamprasert, 1993). Neither of these pa-
tients had any evidence of malignancy. Diagno-
sis was done by identifying the characteristic
operculated egg in the sputum, stool or pleural
fluid (Vajrasthira, 1969; Ogakwu and Nwokolo,
1973). Direct microscopic examination of the
patients’ sputum and stool samples was per-
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formed; however, eggs were not found in the
sputum, which agrees with a previous study
where sputum examination for eggs may vyield
negative results (Panarunothai et al, 1988). Mi-
croscopic examination of the stool samples re-
vealed the oval-shaped characteristics of Para-
gonimus eggs (Fig 1). The eggs might be re-
leased in the stool after the sputum has been
swallowed. Such means of infection was sus-
pected, therefore, the diagnosis was confirmed
serologically by immunoblot technique, which
was quite reliable for the accurate diagnosis of
paragonimiasis as indicated by the parasite-spe-
cific IgG antibody. This test would be particu-
larly valuable with patients who are unable to
produce sputum at the time of collection, as was
the case with one of our patients, or for appar-
ently healthy persons with chronic cough and
hemoptysis.

These two patients were finally diagnosed
with paragonimiasis based on a history of chronic
cough and consumption of improperly cooked
crabs, the presence of Paragonimus eggs in the
stool, and positive results by immunoblotting.
Both cases were infected with P. heterotremus
because of the antibody reaction against 32.5,
33 and 35 kDa of P. heterotremus adult worm
extract (Dekumyoy et al, 1995). It was also found
that the infection caused by P. heterotremus was
the same as previously reported, confirming that
P. heterotremus is the primary cause of para-
gonimiasis in Thailand (Miyazaki and Harinasuta,
1966).

Chest radiograph showed worm cyst for-
mations in the left lungs of both patients, with
chronic lung lesions of surrounding patchy infil-
tration. The left lung is more commonly involved
than the right. Previous reports also indicated
that cystic changes were the main manifesta-
tion of paragonimiasis on chest radiograph
(Ogakwu and Nwokolo, 1973; Johnson and
Johnson, 1983; Im et al, 1992). A cyst contain-
ing 1-7 worms was seen as a swollen mass, 0.5-
2.0 cm, in the pleura. Plasma cells, lymphocytes,
macrophages, epitheloid cells, multinucleated
giant cells, eosinophils, and polymorphonuclear
leukocytes were found with worms and eggs in-
side the cyst. The cyst was connected to bron-
chioles permitting eggs to escape into the res-
piratory tree. Nodular shadows (2 to 3 cm in di-
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ameter) were seen in both patients. Although no
radiographic appearance from the present se-
ries can be said to be pathognomonic of pul-
monary paragonimiasis, a combination of ap-
pearances may be highly suggestive in a patient
with typical blood-stained sputum in an endemic
area.

Praziquantel has proven effective for para-
gonimiasis, both in adults and children (Bunnag
et al, 1981; Ekarohit et al, 1990) and could be
the drug of choice to treat the infection, due to
the short treatment duration. The recommended
dose was 25 mg/kg, three times a day, for 3
consecutive days, resulting in a 100 % cure rate
(Srisont, 1983; Yaemput et al, 1988).

In conclusion, human infection with Para-
gonimus is generally located in the respiratory
tract. Similar to our cases, and in most reports,
the initial characteristic clinical manifestation was
related to a history of chronic cough, and the
imaging studies were similar. Although we did
not recover any Paragonimus egg from sputum
samples, the positive results of stool examina-
tions and immunoblotting tests were sufficient
to confirm the diagnosis of paragonimiasis.
Changes in pulmonary lesions were seen in chest
radiographs of both patients and this suggested
paragonimiasis. Pulmonary findings include sig-
nificant cyst worms with infiltrative lung lesions.
Praziquantel treatment was very effective and
had minimal side effects. Early diagnosis and
treatment with praziquantel is therefore neces-
sary for paragonimiasis.
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