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Abstract:
A 43-year-old woman was referred to our hospital with peripheral blood hyper eosinophilia and abnormal

chest X-ray findings. Her pleural effusion revealed hypereosinophilia and a low glucose level. She was diag-

nosed with pulmonary paragonimiasis based on an elevated antibody level of Paragonimiasis westermani. Al-

though she had no medical history of allergic disorders, a pulmonary function test revealed bronchodilator re-

versibility. After praziquantel therapy, her symptoms, hypereosinophilia in peripheral blood, and pleural effu-

sion were improved. A repeated pulmonary function test after praziquantel therapy showed a negative bron-

chodilator response. Pulmonary paragonimiasis may induce bronchodilator reversibility during the acute

phase of infection.
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Introduction

Peripheral blood eosinophilia and eosinophilic pleural ef-

fusion are caused by various conditions, including allergic

diseases, infectious diseases such as mycobacterial infection

and parasitic diseases, autoimmune diseases, and malignant

tumors. Pulmonary paragonimiasis is a parasitic disease as-

sociated with a high frequency of eosinophilic pleural effu-

sion. Asthma is characterized by bronchial hyperresponsive-

ness, reversible airway constriction, and chronic airway in-

flammation caused by eosinophils. Bronchodilator reversibil-

ity is one of the characteristics of bronchial asthma. How-

ever, to our knowledge, bronchodilator reversibility in the

context of allergic reaction induced by pulmonary parago-

nimiasis has not been reported.

We herein report a patient with Paragonimiasis wester-
mani infection who presented with peripheral blood eosino-

philia and eosinophilic pleural effusion and in whom a pul-

monary function test revealed bronchodilator reversibility.

After treatment with praziquantel, the bronchodilator reversi-

bility was improved.

Case Report

A 43-year-old woman was referred to our hospital with

left-sided chest pain, peripheral blood hyper eosinophilia,

and abnormal chest X-ray findings. She was admitted to our

hospital for a further examination and treatment. She had no

significant medical history including that of allergic disor-

ders, such as asthma and allergic rhinitis; her family history

was also unremarkable. She occasionally ate raw boar meat

that had been hunted by her husband.

On admission, her body temperature was 36.8°C, blood

pressure was 116/74 mmHg, pulse rate was 82 beats/min,

and oxygen saturation was 99% in room air. No crackles

were heard in either lung field. Her total white blood cell

count was 17,100/μL (neutrophils 19.4%, lymphocytes
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Figure　1.　Chest CT at admission. (a): Pneumothorax and pleural effusion are observed in the left 
lung field. (b, c): Pulmonary infiltrates are observed in left upper and lower lobe. (d): Linear opacity 
is also observed in the left lower lobe.
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13.0%, eosinophils 63.3%). Her serum total immunoglobulin

E level was 3,575 IU/mL, C reactive protein level 0.04 mg/

dL, erythrocyte sedimentation rate 9 mm/h, rheumatoid fac-

tor level 5 IU/L, immunoglobulin G level 1,607 mg/dL, im-

munoglobulin A level 266 mg/dL, immunoglobulin M level

181 mg/dL, MPO-ANCA <0.5 U/mL, and PR3-ANCA <0.5

U/mL. The results of allergen-specific immunoglobulin E

were as follows: cedar, 23.07 IU/mL and cypress, 6.64 IU/

mL.

Chest computed tomography (CT) showed consolidation

at the peripheral lung field in the left upper and lower lobes,

hydropneumothorax, and linear opacity in the left lung field

(Fig. 1). A pleural fluid analysis revealed an elevated

eosinophil count (99%), LDH level of 799 IU/L, ADA level

of 30.7 U/L, glucose level of 1 mg/dL, and total protein

level of 5.8 g/dL. Bacteriological and cytological examina-

tions of left pleural effusion and a cytological examination

of the sputum were negative. The proportion of eosinophils

in the sputum was less than 1%. Based on the CT findings

of hydropneumothorax, the marked elevation of the eosino-

phil count in both the pleural effusion and peripheral blood,

and the history of ingestion of wild boar meat, a diagnosis

of pulmonary paragonimiasis was suspected.

The diagnosis was finally confirmed by a high titer of se-

rum anti P. westermani IgG antibody detected by a mi-

croplate enzyme-linked immunosorbent assay (ELISA). We

also performed spirometry and examined the bronchodilator

reversibility at the time of her admission. Her forced expira-

tory volume in 1 second (FEV1) was 2.71 L, and her forced

vital capacity (FVC) was 3.31 L before inhalation of a bron-

chodilator. After inhalation of 20 μg of procaterol, her FEV1

increased to 400 mL (14.7%), and her FVC increased to 200

mL, which is considered to be a positive bronchodilator re-

sponse (Fig. 2a, b). Her dyspnea was improved after inhala-

tion of a bronchodilator.

She was treated with oral praziquantel therapy (75 mg per

kg per day). However, the treatment was discontinued on the

second day due to the development of drug eruption. After 1

month, her peripheral blood eosinophilia was improved, and

her immunoglobulin E level was 4,814 IU/mL. Chest CT

showed the resolution of consolidation and pleural effusion.

Repeat spirometry was performed after one month of oral
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Figure　2.　Spirometry performed prior to treatment of pulmonary paragonimiasis showed broncho-
dilator reversibility. (a) FEV1 and FVC prior to bronchodilator inhalation were 2.71 and 3.31 L, re-
spectively; (b) FEV1 and FVC after bronchodilator inhalation were 3.11 and 3.51 L, respectively. 
Bronchodilator reversibility was improved after treatment of pulmonary paragonimiasis; (c) FEV1 
and FVC prior to bronchodilator inhalation were 3.38 and 3.77 L, respectively; (d) FEV1 and FVC 
after bronchodilator inhalation were 3.46 and 3.80 L, respectively.
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praziquantel therapy; her FEV1 prior to bronchodilator inha-

lation improved to 3.38 L, and her FEV1 only increased to

80 mL (2.3%) after bronchodilator inhalation (Fig. 2c, d).

Discussion

Pulmonary paragonimiasis is an endemic zoonosis in Asia

caused by the ingestion of raw or undercooked freshwater

crab or boar meat infected with metacercaria. Of late,

paragonimiasis has been less frequently reported in Japan,

with approximately 30 patients diagnosed each year (1). P.
westermani is associated with diverse radiological findings,

such as pneumothorax, nodular shadow, pleural effusion,

and pleural thickening (1). The worm migration tract is a

characteristic feature and of great diagnostic value (2).

Although cases of hydropneumothorax are on record,

eosinophilic pleural effusion is a characteristic feature of

paragonimiasis. In paragonimiasis, an examination of the

pleural effusate typically shows eosinophilia, low glucose

levels, and high lactate dehydrogenase levels (3). The in-

crease in the number of eosinophils in the pleural fluid is at-

tributable to the increased production of cytokines, such as

IL-5 by Th2 cells, the thymus, and also to the enhanced ac-

tivation of chemokines (4, 5). A microscopic demonstration

of parasite eggs in the sputum or bronchoalveolar lavage

fluid is the gold standard for diagnosing pulmonary parago-

nimiasis. However, the detection rate of parasite eggs is

typically low. A microplate ELISA analysis has been shown

to be a highly sensitive serological test and is the main diag-

nostic approach in current clinical practice (1).

The occurrence of bronchodilator reversibility in a case of

P. westermani infection has not been reported thus far. Bron-

chodilator reversibility is a feature of allergic reaction and is

observed in patients with asthma and chronic obstructive

lung disease. Agatsuma et al. reported the histopathological

findings of Wistar rats infected with P. westermani (6). In

the present study, the infiltration of mast cells and eosino-

phils was observed at the site of pleuritis and lung inflam-

mation as early as 18 days after infection. At the same time,

thickened bronchial mucosa, increased goblet cells, thick-

ened basement membrane, and hypertrophy of the bronchial

smooth muscle were also observed. Thirty-five days after in-

fection, Charcot-Leyden crystals were recognized. These

findings are analogous to histopathological findings of

asthma. Mast cells release irritants, such as histamine, which

stimulate the bronchial mucosa. Bronchial inflammation is

associated with bronchial hyperresponsiveness, which is a

hallmark of asthma. Evidence of a Th2-dominant immu-
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nological response has been documented in patients with P.
westermani infection (7).

In the presence of pneumothorax and pleural effusion,

spirometry showed a reduction in the FVC and FEV1, as

these conditions compress the lung parenchyma and displace

the thoracic cage outwards. Cartaxo et al. reported the pul-

monary function results before and after the removal of

pleural effusion (8). After thoracentesis, they cited an in-

crease of 350 mL in the FVC and of 280 mL in the FEV1.

The mean amount of fluid removed was 1,564 mL. Spyratos

et al. and Michaelides et al. reported similar results and no

correlation between the spirometric results and the volume

of aspirated fluid (9, 10). Gilmartin et al. reported the influ-

ence of pneumothorax on the pulmonary function (11).

There was relationship between the size of the pneumotho-

rax and the changes in the spirometric results. In our case,

the increase in the FVC and FEV1 during the recovery

phase might have been due in part to the influence of pleu-

ral effusion and pneumothorax. However, the patient’s

symptoms were improved after inhalation of a bronchodila-

tor, which is considered to be a positive bronchodilator re-

sponse.

In conclusion, this is the first documented case of P.
westermani infection to show bronchodilator reversibility.

Parasitic diseases induce hypereosinophilia in peripheral

blood; P. westermani infection is characterized by pulmo-

nary aggregates of eosinophils and mast cells. A Th2-

dominant immunological response to P. westermani infection

was likely responsible for inducing the bronchodilator re-

versibility observed in this case.

The authors state that they have no Conflict of Interest (COI).

Acknowledgements
We thank Haruhiko Maruyama at the Division of Parasitology,

Department of Infectious Diseases, and Faculty of Medicine at

the University of Miyazaki for performing the immunological di-

agnosis.

Patient consent
Informed consent for publication of this report was obtained

from the patient.

Funding

There is no funding for the study reported in this manuscript.

References

1. Nagayasu E, Yoshida A, Hombu A, Hori Y, Maruyama H. Parago-

nimiasis in Japan: a twelve-year retrospective case review (2011-

2012). Intern Med 54: 179-186, 2015.

2. Akaba T, Takeyama K, Toriyama M, Kubo A, Mizubuchi R,

Yamada T, et al. Pulmonary paragoimiasis: The detection of a

worm migration track as a diagnostic clue for uncertain eosino-

philic pleural effusion. Intern Med 55: 503-506, 2016.

3. Hwang KE, Song HY, Jung JW, Oh SJ, Yoon KH, Park DS, et al.

Pleural fluid characteristics of pleuropulmonary paragonimiasis

masquerading as pleural tuberculosis. Korean J Intern Med 30: 56-

61, 2015.

4. Taniguchi H, Mukae H, Matsumoto N, Tokojima M, Katoh S,

Matsukura S, et al. Elevated IL-5 levels in pleural fluid of patients

with paragonimiasis westermani. Clin Exp Immunol 123: 94-98,

2001.

5. Matsumoto N, Mukae H, Nakamura-Uchiyama F, Ashitani JI, Abe

K, Katoh S, et al. Elevated levels of thymus and activation-

regulated chemokine (TARC) in pleural effusion samples from pa-

tients infested with Paragonimus westermani. Clin Exp Immunol

130: 314-318, 2002.

6. Agatsuma Y, Devi KR, Narai K, Nagataki M, Fukunaga S,

Tokuhiro S, et al. Pathological study of pulumonary lesions of ex-

perimental paragonimiasis in wister rat model infected with

Paragonimus westermani in India. Kochi Gakuen Tanki Daigaku

Kiyou 39: 1-7, 2009 (in Japanese).

7. Katoh S, Matsumoto N, Matsumoto K, Tokojima M, Ashitani J,

Nakamura-Uchiyama F, et al. A possible role of TARC in antigen-

specific Th2-dominant responses in patients with Paragonimiasis

westermani. Int Arch Allergy Immunol 134: 248-252, 2004.

8. Cartaxo AM, Vargas FS, Salge JM, Marcondes BF, Genofre EH,

Antonangelo L, et al. Improvements in the 6-min walk test and

spirometry following thoracentesis for symptomatic pleural effu-

sions. Chest 139: 1424-1429, 2011.

9. Spyratos D, Sichletidis L, Manika K, Kontakiotis T, Chloros D,

Patakas D. Expiratory flow limitation in patients with pleural effu-

sion. Respiration 74: 572-578, 2007.

10. Michaelides SA, Bablekos GD, Analitis A, Lonas G, Bakakos P,

Charalabopoulos KA. Temporal evolution of thoracocentesis-

induced changes in spirometry and respiratory muscle pressures.

Postgrad Med J 93: 460-464, 2017.

11. Gilmartin JJ, Wright AJ, Gibson GJ. Effect of pneumothorax or

pleural effusion on pulmonary function. Thorax 40: 60-65, 1985.

The Internal Medicine is an Open Access article distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ The Japanese Society of Internal Medicine

Intern Med Advance Publication


