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Abstract
Objective: To analyze the clinical and radiological features of paragonimiasis in children and raise theawareness of this disease.
Methods: A total of 58 paragonimiasis patients were reviewed. They were 42 boys and 16 girls aged 2.0 to15.3 years.
Findings: Among these patients, 20 were diagnosed in the recent 5 years, 46 with a history of raw water orfood ingestion. Except 2 patients without any complaint, the most common features involved the systemic (41,70.7%) and respiratory systems (43, 74.1%), followed by abdominal, cardiac and nervous systems, with rashand mass. Eosinophilia was noted in 46 (79.3%) patients, granulocytosis in 45 (77.6%), anemia in 14 (24.1%),and thrombocytopenia in 3. Imageology showed pneumonia in 26 (44.8%) patients, pleurisy in 28 (48.3%),hydropericardium in 17 (29.3%), ascites in 16 (27.6%), and celiac lymphadenitis in 13 (22.4%). Besideshepatomegaly and splenomegaly, calcification and multiple lamellar low echogenic areas in the liver werenoted, each in one patient. Abnormal brain imaging was noted in 4 of 10 patients. Karyocyte hyperplasia witheosinophilia was noted in all the 19 patients who received bone marrow puncture.
Conclusion: Paragonimiasis should be considered in the differential diagnosis of patients with multipleorgans or system lesions, especially those with eosinophilia, serous cavity effusion, respiratory, cardiac,digestive system, nervous system abnormality, and/or mass. Healthy eating habit is helpful forparagonimiasis prevention.
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IntroductionParagonimiasis, also known as lung fluke disease,is a parasitic disease in humans and othermammals caused by infection with Paragonimus
spp[1-3]. Human infection often occurs by ingestionof infectious Paragonimus metacercariae infreshwater crab or crayfishes[4]. Therefore, thedisease is common and limited to areas where thepeople habitually take raw or undercooked water

or food, including such Asian countries as China,Korea, Japan, Lao PDR and Philippines, some partof Latin America and Africa[1,4-7]. Zhejiangprovince, located on the eastern coast of China, isknown to be a paragonimiasis endemic area.The Paragonimus metacercariae exist in thesmall intestine, and pass through the intestinalwall, peritoneal cavity, diaphragm, and pleuralcavity, and finally enter the lung parenchyma,where they mature into adults[2-5]. Infrequently,
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the metacercariae migrate to some other tissues,such as the liver, neck, brain and fossa orbitalis,which is named extrapulmonary parago-nimiasis[8,9]. The classic symptoms of pulmonaryparagonimiasis include a chronic cough withrusty-brown sputum, hemoptysis, pleurisy, andfever with radiographic findings of patchy density,linear infiltration, nodules, pleural effusion andpulmonary cavities[5,10]. It was reported to bemore prevalent in middle-aged patients,frequently with nodular lesions on chest radio-graphy. However, paragonimiasis has been rarelyreported in children and usually misdiagnosed asrheumatopyra, pulmonary tuberculosis, pneu-monia, liver abscess, or meningitis[11,12]. Herein,we retrospectively reviewed the pediatric patientswith paragonimiasis diagnosed in our hospital tosummarize the clinical features and raiseawareness of this disease.
Subjects and MethodsA total of 58 patients diagnosed withparagonimiasis in our hospital from 2000 to 2009were enrolled. They were 42 boys and 16 girlsaged 2.0 to 15.3 years with a mean age of6.48±3.01 years. The diagnoses were based onpositive serologic test results for Paragonimus-specific antibody, or the detection of characteristicParagonimus eggs in sputum.The medical records were reviewed forinformation related to the clinical data of thepatients, including age, gender, history of inges-tion of raw or undercooked freshwater crab orcrayfishes, symptoms, duration of symptoms,laboratory tests, chest radiographs, complicationsand therapy.
Findings

Clinical featuresAmong the 58 patients, 46 (79.3%) admitted ahistory of raw water or food ingestion. The firstcomplaint included fever in 17 (29.3%) patients,

cough in 16 (27.6%), chest distress and tachypneain 4, abdominal distention in 4, abdominal pain in4, edema in 3, headache in 3, mass in 2, andvomiting, recurrent epistaxis, poor appetite,hepatomegaly and recurrent rash, each in one.Two other patients were found occasionally whoonly presented with eosinophilia without anycomplaint.During the disease progression, respiratorysymptoms were the most common features, foundin 43 (74.1%) patients, including cough in 34(58.6%), tachypnea in 9 (15.5%), and chest pain inone. Systemic symptoms were found in 41(70.7%) patients, including fever in 35 (60.3%),edema in 5, and fatigue in 3. Abdominal symptomswere noted in 22 (37.9%) patients, includingabdominal pain in 13 (22.4%), vomiting in 10(17.2%), abdominal distention in 6 (10.3%), anddiarrhea in 2. Nervous system abnormality wasnoted in 6 (10.3%) patients, including headache in5, convulsion, and facial palsy and hemiplegia eachin one. Chest distress and rash (including urticariain one) were noted each in 5 patients (Table 1).Physical examination revealed pulmonary ralein 15 (25.9%) patients, asymmetrical breathsound in 7 (12.1%), superficial lymphadenitis in 9(15.5%), abdominal distention in 4, hepatomegalyin 28 (48.3%), and splenomegaly in 4 (Table 1).Mass was noted in 2 patients: one had multiplepainless nodes with a diameter of 2 cm in neck,and the other had a painful mass in the right upperabdomen measuring 4×4 cm.
Laboratory dataIn the 58 patients, WBC ranged from 3.77 to45.5×109/L, with one patient lower than4.0×109/L and 45 (77.6%) over 10×109/L. Thepercentage of neutrophils ranged from 6.2% to84.0%, and eosinophils ranged from 0.2% to71.2%, with 45 (77.6%) over 5%. The number ofeosinophils ranged from 14 to 29542/ml,including 46 (79.3%) over 500/ml. Anemia andthrombocytopenia were noted in 14 and 3patients respectively. Elevated ESR was noted in24 of 50 (48.0%) patients with a highest of 89mm/hr. Raised CRP was noted in 27 of 54 (50.0%)patients. Inccreased alanine aminotransferase wasnoted in 3 patients. Serum immunoglobulins (Ig)
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Table 1: The clinical characteristics of the 58 patients
Variable Number %
History of raw water or food ingestion 46 79.3
Fever 35 60.3
Cough 34 58.6
Abdominal pain 13 22.4
Vomiting 10 17.2
Tachypnea 9 15.5
Abdominal distention 6 10.3
Headache 5 8.6
Chest distress 5 8.6
Edema 5 8.6
Fatigue 3 5.2
Diarrhea 2 3.4
Facial palsy and hemiplegia 1 1.7
Convulsion 1 1.7
Hepatomegaly 28 48.3
Superficial lymphadenitis 9 15.5
Rash 5 8.6
Splenomegaly 4 6.9
Mass 2 3.4

were measured for 24 patients. Elevated IgG, IgM,and IgA was noted in 19 (79.2%), 14 (58.3%), and8 (33.3%), respectively. IgE ranged from 0.5 IU/Lto >400 IU/L (normal range, <100 IU/L) andelevated in 22 (91.7%), as shown in Table 2.Radiography showed pneumonia in 26 (44.8%)patients, including lobar or segmental pneumoniain 20. It was interesting that transmigratingpatchy density in the right lung was noted by chestradiography, and several cysts were noted by CTscan in one patient. Meanwhile, pleurisy wasfound in 28 (48.3%) patients, including pleuraleffusion or pleural thickening (Fig 1A).Hydropericardium was found in 17 (29.3%, Fig1A-B), ascites in 16 (27.6%), and celiaclymphadenitis in 13 (22.4%), as shown in Table 2.Pericardial fluid was collected from 9 patients. Allthe samples were muddy and 5 were red orbrown. WBC ranged from 1280 to 15200×106/L.Polymorphnuclear ranged from 45% to 85% andmost were eosinophils. Protein ranged from 49.6to 81.1 g/L with a mean of 63.76±11.57 g/L.Lactate dehydrogenase (LDH) ranged from 737.0to 4780.0 U/L with a mean of 2147.17±1565.72U/L. Pleural fluid was obtained from 3 patients. Allsamples were muddy and one red colored. WBC

ranged from 46 to 70×106/L and most weremonocytes. Protein ranged from 49.3 to 68.2 g/L.Ascetic fluid was collected in 2 patients. They weremuddy and yellow with WBC of 368×106/L and1440×106/L, polymorphnuclear of 68% and 80%,protein of 33.1 and 41.1g/L. Besideshepatomegaly and splenomegaly, calcification inthe liver was found in one patient (Fig 1C), andmultiple lamellar low echogenic areas were notedin another (Fig 1D). Edema of cholecystic wall wasfound in 9 (15.5%).Brain abnormality was found in 4 of 10 patientsundergoing CT and/or MR. Hemorrhage in the lefttemporal and apical lobe in one patient with facialpalsy and hemiplegia was found by MR (Fig 1E).Foliated area with slight long T1 and T2 signal andobscure boundary were noted in the right parietallobe in one patient without nervous symptoms byMR (Fig 1F). Lamella area with hypodensity in theright temporal and apical lobes, and slightanfractuosity widening were noted in another 2patients with nervous features. Karyocytehyperplasia was noted in all the 19 patients whoreceived bone marrow puncture. The percentageof eosinophil granulocytes increased, even up to55.5% (Fig 2A). The pathological study of the neck



508 Paragonimiasis in Chinese Children; HZ Xu, et al

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

Table 2: The laboratory data of the patients
Parameter Median/Number %
White blood cell (×109/L) 15.0 (3.77 - 45.5)
Neutrophils (%) 47.0 (6.2 - 84.0)
Lymphocytes (%) 28.0 (12.0 - 58.1)
Eosinophils (%) 19.0 (0.2 - 71.2)
Eosinophils (/ml) 2340 (14 - 29542)
Granulocytosis 45 77.6
Eosinophilia 46 79.3
Anemia 14 24.1
Thrombocytopenia 3 5.2
Increased ESR 24/50 48.0
Increased CRP 27/54 50.0
Increased ALT 3 5.2
Increased IgG 19/24 79.2
Increased IgM 14/24 58.3
Increased IgA 8/24 33.3
Increased IgE 22/24 91.7
Pleurisy 28 48.3
Hydropericardium 17 29.3
Ascites 16 27.6
Celiac lymphadenitis 13 22.4

ESR: Erytrocyte Sedimenation Rate; CRP: C-Reactive Protein; Ig: Immunoglobulin;
ALT: Alanine Aminotransferase;

mass revealed reactive hyperplasia of thelymphnodes (Fig 2B).
Diagnosis and treatmentThe duration of symptoms before admission toour hospital ranged from 2 days to over 1.5 yearswith a median of 2 weeks. Parasitic disease wasconsidered for 7 of the 58 patients in localhospitals. In the other patients, misdiagnosis madeas pneumonia in 25, oncocytosis in 9, systemiclupus erythematosus in 4, sepsis in 4, rheumaticfever in 2, tuberculosis in 2, and liver abscess,purulent meningitis and infectious mononucleosissyndrome each in one. In our hospital, most ofthese patients were diagnosed with parasiticdisease according to the eosinophilia in blood,pericardial fluid, ascetic fluid and/or bone marrowfindings.Praziquantel was administered at a dose of 20-80 mg/kg-1/d-1. Pericardial paracentesis wasperformed in 9 patients and constant drainage in 6because of large pericardial fluid. All the patientsimproved and were discharged. The duration ofhospitalization ranged from 3 to 30 days with amedian of 9 days.

DiscussionThe incidence of Paragonimiasis was reported toincrease in some areas of China in recent years[13].Similarly, we found that the number of casespresented to our hospital showed an increasingtrend. It might be associated with the economicdevelopment and medical science advancement,also closely related to the habitual eating of raw orundercooked food. Some eating habits are alsofashionable in Zhejiang province which wastransmitted from other areas, such as “Guoqiaorice noodle” from Yunnan, “Chongqi hot pot” fromChongqing, and “Sashimi” from Japan. It is notablethat there were few patients not having history ofraw food ingestion. Whether they were infected byjust contacting metacercariae-contaminatedstream is unclear. Hence, it is necessary tostrengthen the awareness of not taking raw wateror food.Male was predominant in a ratio of 3:1 amongthe patients in this study, which is higher than inthe reports in adults[12,14,15] and may be associatedwith the fact that boys are more likely to eat rawcrabs or crayfish. The clinical features in our
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Fig. 1: Imageology of patients. A. Chest radiograph shows pleural effusion and hydropericardium. B. Ultrasound showshydropericardium. C. Ultrasound shows calcification in the right liver with a size of 0.4 cm. D. Ultrasound shows multiple lowechogenic areas in the liver. E. MRI shows a long T1 and T2 signal area in the left temporal and apical lobes. F. MRI shows slight longT1 and T2 signal area with obscure boundary in the right parietal lobe. Stick shape with hyposignal was noted within this area
patients were variable, predominated by systemic,respiratory, cardiac, and digestive systemsymptoms and cavity effusion. Multiple organ orsystem lesions were involved in most of ourpatients, which is similar to reports in adults[5,8,10,12]. Hemoptysis was commonly seen in adultpatients[12,16,17]; however, it is rarely observed inour patients. In addition, our imageology resultssupported direct lesion in the liver and brain,although hepatomegaly and splenomegaly mayalso be induced by hydropericardium. It is notablethat abnormal brain image was found in patientswithout any nervous feature, indicating thatcareful examination for the nervous, digestive andother systems should be conducted in all thepatients, even without any associated features.Eosinophilia in peripheral blood, pericardialand ascitic fluid, and bone marrow was commonlyobserved in our patients, as reported byothers,too[5]. Granulocytosis, another commonfeature of paragonimiasis[18], was noted in 77.6%

of our patients. Besides, it is notable that increasedimmunoglobulin was also frequently seen in ourpatients, especially IgG and IgE, which may beassociated with the immunologic sensitization andimmunologic response to parasites.Although most patients provided a history ofraw water drinking or food eating after carefulinquisition, only one patient provided a history ofraw crab ingestion in advance.This may be associated with the life cycle ofParagonimus. Because most serious symptomswere caused by the adult worms and their eggs,and the time from infection to oviposition is 2-3months, some pediatric patients may haveforgotten the history of raw food ingestion[8].In this study, 2 asymptotic patients werediagnosed with the clues of eosinophilia foundoccasionally, and most of our patients weresuspected of paragonimiasis after eosinophiliadetection. Based on the previous studies, at least293.8 million people are at risk of infection with
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Fig. 2: The pathological study of bone marrow and lymphonodular analysis. A) Karyocyte hyperplasia witheosinophilia noted in bone marrow. B) Reactive hyperplasia of lymph node (HE, 100×)
Paragonimus parasites, with 195 million residingin China[19]. It has been reported that children hada higher positive rate of Paragonimus antibody[17].These suggested that some cases might have beenmissed because of inapparent infection. Moreover,paragonimiasis should be considered in thedifferential diagnosis in patients with multipleorgan or system lesions, especially in those witheosinophilia; serous cavity effusion; respiratory,cardiac, digestive, or nervous system abnormality;and/or mass. The history of raw water or foodeating should be carefully inquired and specificantibodies should be detected to confirm thediagnosis.Praziquantel and triclabendazole are two WHO-recommended drugs for treatment of humanparagonimiasis. Praziquantel at a high dose of 75mg/kg-1 (divided into three doses per day) for 2days was suggested for these patients[5]. In thisstudy, we noted that some patients were effec-tively treated with a low dose of praziquantel,even 20 to 50 mg/kg-1/d-1. Whether it implied thatthe paragonimiasis can be treated with pra-ziquante at a lower dose needs furtherinvestigation.
ConclusionIn summary, our results suggest that parago-nimiasis should be considered in patients with

multiple organ or system lesions, especially inthose with eosinophilia, serous cavity effusion,respiratory, cardiac, digestive system, nervoussystem abnormality. Healthy eating habit ishelpful for paragonimiasis prevention.
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