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Eosinophilic pleural effusion as a manifestation of taeniasis
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DEAR EDITOR

Herein, we describe a case of eosinophilic pleural
effusion (EPE) associated with intestinal taeniasis. This
diagnosis that demands a high index of suspicion and
awareness and should be included in the differential
diagnosis of EPE in the developing countries where
parasitosis is highly prevalent.

A 21-year-old male patient presented with a
history of low-grade fever, non-productive cough,
and generalized weakness of one-month duration.
On examination, he was conscious, oriented, and
afebrile with the blood pressure of 120/80 mm of Hg,
a pulse rate of 68 beats per min, and a respiratory
rate of 20 per minute. There was no pallor, clubbing,
icterus, or any enlarged lymph nodes. On the chest
examination, respiratory sounds were absent on the
bilateral infra-scapular and infra-axillary regions,
where a stony dullness was achieved on percussion.
Cardiac and neurological examination revealed no
significant abnormalities. His abdomen was soft,
with no organomegaly. Bowel sounds were normal
on auscultation. Laboratory workup revealed a total
leukocyte count of 38,500 cells/mL (reference range
[RR]; 4000-11000 cells/ml) with a differential count
showing 76% eosinophils, 14% neutrophils and

8% lymphocytes. Liver, thyroid, and renal function
tests were within normal limits. p-ANCA (perinuclear
anti-neutrophil cytoplasmic antibody), c-ANCA
(cytoplasmic anti-neutrophil cytoplasmic antibody),
rheumatoid factor and ANA (anti-nuclear antibodies)
were all negative. Erythrocyte sedimentation rate (ESR)
was 25 mm (RR; 0-22 mm/hr) after the first hour.
Urinalysis was normal.

Bone marrow examination revealed a hypercellular
marrow with increased eosinophilic cells (33%).
No atypical or neoplastic cells were seen in the
bone marrow study. Chest roentgenogram showed
bilateral pleural effusions confirmed by the thoracic
contrast-enhanced computed tomography (Figure 1A).
The lung parenchyma appeared normal, and there
were no signs of pulmonary tuberculosis, malignancy,
pneumonia, or parasitic infections. Analysis of the
pleural fluid showed an exudative fluid with high protein
content (5.9 gm/dl) with a total cell count of 6200/mL,
84% of which were eosinophils (Figure 1B, Table 1).
The ADA (adenosine deaminase) determination on
the pleural fluid level was normal (39 U/L). Sputum
examinations for acid-fast bacillus (AFB) and parasitic
eggs were also negative. Abdominal ultrasonography
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Eosinophilic pleural effusion as a manifestation of taeniasis

Figure 1. A - Thoracic CECT showing bilateral pleural effusion (white arrows); B — Pleural fluid smear - showing
highly cellular fluid with a predominant presence of eosinophils; C — Abdominal ultrasonography showing the
intestinal worm infestation (white arrows); D — Stool microscopic examination showing ova of Teania sp.

Table 1. Pleural fluid characteristics

value
Protein 5.9 g/dl
Albumin 3.1 g/dl
Cell count 6200 cells/mL
Neutrophils 02%
Lymphocytes 14%
Eosinophils 84%
adenosine deaminase (ADA) 39 UL

revealed intestinal worm infestation (Figure 1C), and
stool examination showed the presence of ova of
Taenia sp (Figure 1D).

The patient was treated with 400 mg tablet of
albendazole twice daily for two weeks, following
which he reported the expulsion of worm segments in
his stool. He was also started on daily doses of 20mg

2-4

oral tablets of prednisolone, which was continued for
4 weeks. One week after the expulsion of the worm,
the patient reported relief of symptoms, and his total
leukocyte count returned to normal. His eosinophilia
had also resolved by the first week. A repeat bone
marrow aspiration also showed a normal marrow
study. Pleural effusion, however, took about 4 weeks
to resolve completely. Subsequent follow up revealed
no recurrence of pleural effusion or eosinophilia.

The pulmonary manifestations of parasitic
infections in humans are diverse and include transient
pulmonary infiltrates, focal lung cysts, pneumothorax,
consolidations, eosinophilic pneumonia, and pleural
effusions. In 1932, the Swiss doctor Wilhelm Loffler
described a syndrome of acute transient respiratory
illness associated with blood eosinophilia and
radiographic shadowing. This was attributed to
the pulmonary migration of the larvae of Ascaris
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lumbricoides.” Pleural effusions as a manifestation
of parasitic infestations had also been described in
paragonimiasis, hydatidosis, and amoebiasis.?

Eosinophilic pleural effusion (EPE) is characterized
by an eosinophil count of > 10% in the pleural
fluid. It has been estimated to occur in 5-16% of all
pleural effusions.? The etiologies of EPEs are varied
and include malignancies, bacterial, viral or fungi
infections, parasites, pulmonary embolism, drug
reactions, asbestos exposure, or the presence of air
or blood in the pleural space.?* EPEs associated with
parasitic infections are most commonly described in
paragonimiasis.>> EPEs have also been reported in
association with other parasitic infections such as
toxocariasis, echinococcosis, and giardiasis.®®

The pathogenesis of pulmonary eosinophilia
due to parasitic infections is uncertain. Parasites
such as Ascaris lumbricoides, Necator americanus,
Ancylostoma duodenale, and Strongyloides stercoralis,
whose life cycle in the human host includes the passage
through the lung, can possibly induce an eosinophilic
immune response leading to pulmonary eosinophilia.
Other parasites such as toxocara, echinococcus, and
paragonimus can penetrate the intestinal wall and
spread to various tissues (including the lung), leading to
local and systemic allergic and inflammatory responses.
The life cycle of both Taenia saginata (beef tapeworm)
and Taenia solium (pork tapeworm) in the human host
does not involve migration through the lung. However,
the Taenia solium eggs can penetrate the intestinal
wall and develop cysticerci in any organ, typically in
muscles, subcutaneous tissues, brain, and eyes.

The precise mechanism of EPEs in intestinal
taeniasis remains speculative and most likely results
from increased production and migration of eosinophils
from the bone marrow into the pleural space in response
to secretion of Interleukin (IL)-5 and Interleukin-4 by
T-helper2 (Th2) lymphocytes. This response is similar
to a Th2-type hypersensitivity reaction leading to
tissue eosinophilia in allergic diseases. EPEs due to
parasitic infestations also have higher levels of thymus
and activation-regulated chemokine (TCAR), which
is a selective chemoattractant for Th2 cells.> TCAR
stimulates the accumulation of Th2 cells into the
pleural fluid leading to increase levels of IL-5 and IL-4,
which in turn induce eosinophilic migration into the
pleural cavity. These observations suggest that EPEs
due to parasitic infections are a Th2-mediated process.
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Even taking into account this background of
uncertain pathogenesis of EPEs, we believe that the
association of the Taenia sp infestation was related
to the EPE, in our patient. A retrospective study
by Wang et al.° described a practical approach to
diagnosing pleural parasitic infestations based on the
presence of respiratory symptoms, pleural effusions,
parasite or parasite eggs in the stool, EPEs and
parasite-specific antibodies in the blood. By Wang'’s
recommendations, a definitive diagnosis of EPEs due
to parasitic infestation can be made in our patient.
Also, the resolution of the effusion, blood eosinophilia,
and leukocytosis following deworming and expulsion
of the parasite support the diagnosis of intestinal
helminthiasis as the causative agent. This patient
remained asymptomatic with no recurrence of the
effusion or blood eosinophilia over 30 months of follow
up. Follow up stool examination during this period
did not reveal any evidence of intestinal helminthic
re-infection. Similar cases of pleural effusions resolving
after the treatment of the associated parasitic
paragonimus or giardia infection have also been
reported.®

The initial diagnostic workup of patients with
EPEs should be directed towards identifying the
likely responsible etiology. Malignancies are the most
common causes of EPEs, and a thorough search for
any neoplastic disease is always warranted. Proper
drug history is essential to rule out drug-induced
reactions. Drugs that have been implicated in EPEs
include dantrolene, nitrofurantoin, bromocriptine,
methotrexate, methysergide, amiodarone, bleomycin,
procarbazine, procainamide, isotretinoin, valproic acid
and fluoxetine.™ A thorough investigation should also
be done to rule out conditions such as Churg-Strauss
Syndrome, Hyper-eosinophilic Syndrome, and Tropical
Pulmonary Eosinophilia. In developing countries such
as ours, it is also essential to rule out tuberculosis as a
cause of EPEs. In addition to all these various etiologies,
a physician should always consider parasitic infections
in the differential diagnosis of EPEs, especially in
tropical and developing countries where parasitic
infections are endemic.

REFERENCES

1. Loffler W. Zur differential-diagnose der lungeninfiltrieurgen:
11 Uber fluchtige succedan-infiltrate (mit eosinophile).
Beitr Klin Erforsch Tuberk Lungenkr. 1992;79:368-92.

3-4



Eosinophilic pleural effusion as a manifestation of taeniasis

Kunst H, Mack D, Kon OM, Banerjee AK, Chiodini P,
Grant A. Parasitic infections of the lung: a guide for the
respiratory physician. Thorax. 2011;66(6):528-36. http:/
dx.doi.org/10.1136/thx.2009.132217. PMid:20880867.

Rubins JB, Rubins HB. Etiology and prognostic significance
of eosinophilic pleural effusion, a prospective study.
Chest. 1996;110(5):1271-4. http://dx.doi.org/10.1378/
chest.110.5.1271. PMid:8915232.

Bartter T, Santarelli R, Akers S, Pratter MR. The evaluation
of pleural effusion. Chest. 1994;106(4):1209-14. http://
dx.doi.org/10.1378/chest.106.4.1209. PMid:7893281.

Matsumoto N, Mukae H, Nakamura-Uchiyama F, et al.
Elevated levels of thymus and activation-regulated
chemokine (TARC) in pleural effusion samples from
patients infested with Paragonimus westermani. Clin Exp
Immunol. 2002;130(2):314-8. http://dx.doi.org/10.1046/
j.1365-2249.2002.01985.x. PMid:12390321.

Ashwath ML, Robinson DR, Katner HP. A presumptive
case of toxocariasis associated with eosinophilic pleural

7.

9.

10.

effusion: case report and literature review. Am J Trop
Med Hyg. 2004;71(6):764. http://dx.doi.org/10.4269/
ajtmh.2004.71.764. PMid:15642968.

Jacobson ES. A case of secondary echinococosis
diagnosed by cytologic examination of pleural fluid and
needle biopsy of pleura. Acta Cytol. 1973;17(1):76-9.
PMid:4509674.

Chopra V, Singh U, Garg N. Eosinophilic pleural effusion
and giardiasis: a causal or a casual relationship? Lung
India. 2013;30(1):69-71. http://dx.doi.org/10.4103/0970-
2113.106179. PMid:23661922.

Wang J, Luo W, Shen P, He J, Zeng Y. Retrospective study
of pleural parasitic infestations: a practical diagnostic
approach. BMC Infect Dis. 2019;19(1):576. http://dx.doi.
org/10.1186/512879-019-4179-9. PMid:31272486.

Miller WT Jr. Drug-related pleural and mediastinal
disorders. J Thorac Imaging. 1991;6(1):36-51. http:/
dx.doi.org/10.1097/00005382-199101000-00007.
PMid:1990156.

Authors’ contributions: Synrang Batngen Warjri, Tony Ete, Habung Mobing, Narang Naku, Vanlalmawsawmdawngliana
Fanai, Shakeel Ahamad Khan, Arun Kumar and Animesh Mishra equally contributed for the acquisition, analysis
and interpretation of data; drafted the manuscript, and collectively proofread the final version and approved
it for publication.

The authors retain informed Consent from the patient for publication and the manuscript is by the Institutional
Ethics committee rules.

This study carried out at the North Eastern Indira Gandhi Regional Institute of Health and Medical Sciences,
Shillong, Meghalaya, India.

Conflict of interest: None

Financial support: None

Submitted on: April 30", 2020
Accepted on: July, 15", 2020

Correspondence
Tony Ete

North Eastern Indira Gandhi Regional Institute of Health and Medical Sciences, Department of Cardiology
793018, Shillong, Meghalaya, India
Phone: +91 0364-2539401
tonyete 14@gmail.com

4-4

Autops Case Rep (Sao Paulo). 2020;10(4):e2020195


https://doi.org/10.1136/thx.2009.132217
https://doi.org/10.1136/thx.2009.132217
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20880867&dopt=Abstract
https://doi.org/10.1378/chest.110.5.1271
https://doi.org/10.1378/chest.110.5.1271
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8915232&dopt=Abstract
https://doi.org/10.1378/chest.106.4.1209
https://doi.org/10.1378/chest.106.4.1209
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7893281&dopt=Abstract
https://doi.org/10.1046/j.1365-2249.2002.01985.x
https://doi.org/10.1046/j.1365-2249.2002.01985.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12390321&dopt=Abstract
https://doi.org/10.4269/ajtmh.2004.71.764
https://doi.org/10.4269/ajtmh.2004.71.764
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15642968&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4509674&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4509674&dopt=Abstract
https://doi.org/10.4103/0970-2113.106179
https://doi.org/10.4103/0970-2113.106179
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23661922&dopt=Abstract
https://doi.org/10.1186/s12879-019-4179-9
https://doi.org/10.1186/s12879-019-4179-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31272486&dopt=Abstract
https://doi.org/10.1097/00005382-199101000-00007
https://doi.org/10.1097/00005382-199101000-00007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1990156&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1990156&dopt=Abstract

