
INTRODUCTION

Human paragonimiasis results from eating raw freshwater
crayfish or crabs containing metacercariae [1]. These metacercari-
ae first enter the small intestine, and then pass through the intesti-
nal wall, peritoneal cavity, diaphragm, and pleural cavity to the
lung parenchyma, where they mature to adult flukes [1,2].

Paragonimiasis is common in certain areas of Asia (e.g., China,
Korea, Japan, and Taiwan), where raw or undercooked freshwa-
ter crabs and crayfish are frequently consumed [2]. It also occurs
in humans via ingestion of raw meat from wild boars or other
paratenic hosts, particularly in Japan [2,3]. Recently, cases of
paragonimiasis have been reported in almost every country in
the world [4-7], because of increased numbers of immigrants
[8] and overseas travelers, the popularization of ethnic dishes in
developed countries [9], and the expansion of the international
food trade [2,3]. 

Paragonimiais has been steadily decreasing in the Republic
of Korea since the 1960s. An epidemiological survey in the 1990s
revealed that the prevalence of paragonimiasis was about 1% of
that seen in the early 1970s [10]. However, the disease remained
a potential threat, as more than 10% of freshwater crabs sold in
markets in Seoul were infected with the metacercariae of Par-

agonimus westermani in the early 1990s [11]. In fact, as Kejang
(= drunken crab; a kind of Korean traditional food made with
freshwater crabs soaked in soybean sauce) is expensive, it is much
more sold in large cities rather than rural areas. Therefore, clini-
cians should include paragonimiasis in differential diagnoses
of lung infiltration and peripheral blood eosinophilia even in
metropolitan cities.

Unlike many cases of paragonimiasis worldwide, few litera-
tures have reported the familial infection with paragonimiasis
[12], even though many families continue to share meals of un-
dercooked crabs. The purpose of this case report is to present
the sequence of overt symptoms of paragonimiasis in a family
who ate Kejang at the same time. Here, we report 3 cases of pul-
monary paragonimiasis in a family residing in the metropolitan
city of Seoul, Republic of Korea. 

CASE REPORTS

Case 1
A 51-year-old woman visited our hospital to seek treatment

for general myalgia and lower extremity weakness that had per-
sisted for 1 month. She had previously undergone magnetic res-
onance imaging (MRI) examinations of her cervical and lum-
bar spines to determine the cause of her lower extremity weak-
ness; however, the results provided no clear explanation. Her
chief complaints had not been resolved by traditional rehabili-
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tation therapy. She had eaten Kejang together with her family a
few weeks before. Her past medical history and social history
was uneventful. An auscultation examination revealed a normal
cardiac sound, but decreased breathing in the right lower lung
zone. Otherwise, a physical examination yielded no specific find-
ings. A complete blood cell count (CBC) revealed WBC levels
of 23,900/mm3, hemoglobin levels of 11.9 g/dl, platelet levels
of 393,000/mm3, absolute eosinophil count (AEC) of 14,400/
mm3, and erythrocyte sedimentation rate (ESR) of 74 mm/hr.
The woman’s chemistry battery, and electrolyte and urine analy-
ses revealed no abnormal findings. A simple chest x-ray revealed
right pleural effusion (Fig. 1A). Chest computed tomography
(CT) revealed hydropneumothorax in the right hemithorax (Fig.
1B) and infiltrative lesions suggestive of parasitic infections in
the liver and peritoneum. As the clinical findings were indicative
of a parasitic infection, antibody test by ELISA and stool exami-
nation were performed. We could not observe parasite eggs in
the stool specimen; however, the ELISA results indicated the pres-
ence of Paragonimus antibodies, even though the total serum IgE
levels were 18.2 IU/ml (within normal range). The patient was
treated with praziquantel (25 mg/kg, 3 times a day, for 2 days).
A week after the medication, the patient’s eosinophil count de-
creased from 14,400/mm3 to 4,250/mm3, her left pleural effu-
sion was improved, and her chief complaints were resolved.

Case 2
A 54-year-old man (the husband of case 1) visited our hospi-

tal to seek for treatment of sudden dyspnea accompanied by dry
cough, 2 months after his wife had been treated for paragonimi-
asis. He had previously been healthy with no prior medical prob-
lems. However, his body weight decreased by 4 kg. He had eaten
Kejang with her wife during the same period. On physical exam-
ination, his breathing sound was decreased in the lower lung
zone. A CBC revealed WBC level of 21,800/mm3, hemoglobin
level of 13.5 g/dl, platelet level of 258,000/mm3, and AEC of
13,580/mm3. Other laboratory tests revealed no abnormal find-
ings. A simple chest x-ray revealed extensive pleural effusion in
both hemithoraces (Fig. 2A). A chest CT also revealed extensive
pleural effusion, as well as atelectasis and ground glass opacity
in the lower lung and pleural nodules (Fig. 2B). According to
the laboratory findings, image work-up, and recorded family
history, stool examinations and ELISA tests were followed. As a
result, Paragonimus eggs were observed in the stool sample, and
ELISA test was positive for antibodies against Paragonimus west-

ermani. The patient’s total serum IgE level was 341 kU/L (cut-
off level; below 100 kU/ml). On the basis of these findings, the
patient was subsequently treated with praziquantel (25 mg/kg,
3 times daily for 2 days). The patient’s symptoms of dyspnea
were resolved after the treatment. A week after the medication,
the patient’s AEC decreased from 13,580/mm3 to 7,300/mm3,
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Fig. 1. Simple chest x-ray and computed tomography (CT) findings in case 1. (A) Pleural effusion (in the right lung) with evident fluid shift-
ing is recognized in a lateral decubitus view. (B) Ground-glass opacity in the subpleural portion of the right lung and right hydropneumoth-
orax (arrow).
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and an improvement in the left pleural effusion was observed.

Case 3
A 26-year-old woman (the daughter of cases 1 and 2) visited

our hospital. The woman had previously been advised to under-
go an examination because of her parents’ diagnoses; however,
because of time constraints, she was unable to visit our hospi-

tal until approximately 1 month after our initial recommenda-
tion. Recently, she had experienced general myalgia, vague night
fever, and pleuritic pain. Approximately 4 to 5 days after her
initial symptoms had developed, the woman noticed palpable
subcutaneous nodules (5 to 10 cm in diameter) in her left flank.
She said that she also had eaten Kejang with her parents. Ausc-
ultation revealed decreased breathing in the lower lung zone. A
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Fig. 2. Simple chest x-ray and CT findings in case 2. (A) Extensive pleural effusion is seen in both hemithoraces. (B) Atelectasis, ground-
glass opacity in the lower lung and a few subpleural nodules (arrow) are observed in both lungs (arrow). 
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Fig. 3. Simple chest x-ray and CT findings in case 3. (A) Bilateral pleural effusion with focal patchy areas of increased opacity is seen in
the lower upper and middle lung. (B) Bilateral pleural effusion with multiple patchy consolidations is seen (arrow).
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physical examination yielded no other specific findings. A CBC
revealed WBC level of 28,000/mm3, hemoglobin level of 13.0
g/dl, platelet level of 313,000/mm3, AEC of 19,470/mm3, and
ESR level of 90 mm/hr. Other laboratory tests revealed no abnor-
mal findings. In simple chest x-ray, there was bilateral pleural
effusion in both lung fields (Fig. 3A). In chest CT, bilateral pleur-
al effusion with multiple patchy consolidations with focal bro-
nchiectasis was observed (Fig. 3B). In abdominal CT, multiple
low attenuated lesions in the liver and spleen were shown; they
were suspected as eosinophilic abscesses caused by parasite infec-
tions. We performed stool examination and ELISA. We were
unable to detect parasite eggs in the stool sample; however, ELISA
results indicated the presence of Paragonimus and Clonorchis anti-
bodies, and the total serum IgE level was 128 kU/L. The patient
was also treated with praziquantel (25 mg/kg, 3 times daily for
2 days). All symptoms including pleuritic pain and subcutaneous
nodules were resolved after the treatment, and the patient’s
AEC was decreased.

DISCUSSION

Although the incidence of paragonimiasis has steadily decreas-
ed in recent years owing to ecological changes, mass screening,
and educational campaigns, this disease occasionally emerges
as a public health problem. In Korea, Kejang was considered
delicacies that often accompany bowls of rice [10]. Unfortunately,
this traditional food is one of the primary sources of human
paragonimiasis in Korea. Occasionally, patients diagnosed with
paragonimiasis report that they had never eaten freshwater crabs
or crayfish. It is also possible that they ate food contaminated
with metacercariae from the fingers or cooking utensils of peo-
ple who recently handled these crustaceans [3]. The metacercari-
ae first enter the small intestine, and then pass through the intesti-
nal wall, peritoneal cavity, diaphragm, and pleural cavity to the
lung parenchyma, where they mature to adult flukes [1,2]. Thus,
although the lungs are the primary site of paragonimiasis, ectopic
infection can occur at unexpected locations within the body (e.g.,
the brain, subcutaneous tissue, muscle, omentum and mesen-
tery, retroperitoneum, adrenal glands, ovary, epididymis, and
liver) [1,3,13,14]. 

Paragonimiasis is diagnosed on the basis of eggs in the spu-
tum or stool samples; however, this process is difficult and neg-
ative results are often unreliable, especially in the case of ectopic
paragonimiasis. Therefore, immunological and serological meth-
ods have been developed to diagnose the disease [15]. These

methods are relatively sensitive; however, crude worm extracts
exhibit low specificity, with trematode cross-reactivity occurring
in approximately 12.5% of samples [15-17]. Thus, ELISA is com-
monly used for the immunodiagnosis of paragonimiasis, as the
overall sensitivity and specificity of the assay were reported to be
90.2% and 100%, respectively [1,3].

Peripheral blood eosinophilia and elevated serum total IgE
levels are observed in approximately 80% of patients with parag-
onimiasis. However, patients often exhibit normal eosinophil
counts when parenchymatous lesions are present. Total serum
IgE levels, also an important indicator of a parasitic disease, unfor-
tunately does not correlate with the clinical stage of paragonimi-
asis [3].

Among patients with pleuropulmonary paragonimiasis, the
most common CT findings are pleural effusion, hydropneumoth-
orax, pulmonary nodules or air-space consolidation, and occa-
sionally cysts [18]. As rapid and reliable immunodiagnostic me-
thods are available and treatment with praziquantel is quite suc-
cessful, paragonimiasis should always be included in the differ-
ential diagnoses of lung lesions associated with eosinophilia or
elevated IgE levels that do not respond to antibiotic therapy, for
patients living even in non-endemic urban areas as well as endem-
ic areas.

Paragonimiasis has been often considered a disease of the past
or a disease limited to endemic regions. However, as paragonimi-
asis can be transmitted via incidental exposure even in large cities,
educational and preventive campaigns are still warranted. We
suggest that all family members should be evaluated for asymp-
tomatic or pre-clinical stage of Paragonimus infection, even if
there is documented infection only in 1 family member, because
Paragonimus infection can occur from the same source of food
in a household and family.
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