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Iatrogenic eosinophilic pleural effusion
To the Editor:

Chronic pleural effusions are sometimes difficult to manage.
Some cases remain unresolved despite invasive investigations.
Iatrogenic pleural effusions are not rare but the diagnosis is
mostly putative and difficult to ascertain. Herein, we report
two cases of eosinophilic pleural effusions that are potentially
iatrogenic and review the current literature accordingly.

A 38-yr-old male, nonsmoker has been followed for 13 yrs
in the Dept of Neurology (AP-HM, Marseille, France) for
treatment of multiple sclerosis. Until 2 yrs ago he had been
treated with bolus of cyclophosphamide, and is currently
being treated with 10 mg prednisolone per day, with sig-
nificant neurological sequelae. His treatment includes pred-
nisolone 10 mg q.d., dantrolene 100 mg t.i.d. (doubled 3 months
ago), osomeprazole 20 mg q.d., fluoxetine 20 mg q.d. and
paracetamol in case of pain.

1 month ago the patient noted chest pain and dyspnoea at rest
with no other respiratory, extra-thoracic or general symptoms.
Chest pain increased leading to hospitalisation in the Dept of
Neurology. Clinical examination found no serious organ failure,
fever or signs of respiratory distress; however, the pulmonary
examination showed a pleural syndrome of the left hemi-thorax.
The rest of the physical examination was unremarkable, taking
into account the patient’s pre-existing neurological sequelae.
Laboratory tests showed leukocytosis with 85% of neutrophils
without eosinophilia, C-reactive protein (CRP) of 15 mg?L-1,
brain natriuretic peptide of 20 pg?mL-1 and normal hepatic,
renal, thyroid and adrenal tests. The chest radiograph showed a
left pleural effusion, right mediastinal deviation and a blunting
of right costophrenic angle, without any associated parenchymal
lesion. The computed tomography (CT) scan showed a large left
pleural effusion, a small right pleural effusion and a moderate
pericardial effusion. The CT scan did not show any parenchymal
lesion, except a left lower lobe atelectasis in contact with pleural
effusion, and no sign of pulmonary embolism (fig. 1a). Echo-
cardiography confirmed the pericardial effusion without signs
of right heart failure and with a good left cardiac function
(ejection fraction of 60%). A pleural puncture was performed and
1,500 mL of eosinophilic exudates (eosinophils accounted for
55% of the cells) was drained, the tuberculosis-PCR was negative
and cytological examination did not reveal atypical cells. After
draining, the pleural effusion re-developed quickly with
reconstruction of a left pleural effusion, a moderate right pleural
effusion and a slight worsening of pericardiac effusion. A second
pleural puncture was performed and 1,000 mL of liquid was
drained with four pleural biopsies. Histopathological examina-
tion showed a nonspecific inflammation with eosinophilic
infiltration without granuloma.

The hypothesis of an iatrogenic pleural effusion was discussed
given the absence of a clear cause and the pleural eosinphilia,

especially after the recent doubling of dantrolene. After
consulting with his neurologist dantrolene was stopped. The
clinical course was favourable, with rapid improvement of
pericardial and pleural effusions in 5 days and complete
disappearance of the effusions after 10 days (fig. 1b). At
25 days the patient was well without recurrence.

A 53-yr-old male, active smoker (estimated at 30 pack-yrs) was
treated for depression without other comorbidities. He was
hospitalised in the respiratory department with left chest
pain and exertional dyspnoea without other respiratory,
extra-thoracic or general symptoms. His current treatment
was clomipramine 100 mg q.d., olanzapine 10 mg q.d. (started
45 days ago), with dextropropoxyphene plus paracetamol t.i.d.
in case of pain. The patient presented 3 weeks previously with
progressively worsening left chest pain, exertional dyspnoea
and dry cough, without fever or other general symptoms. The
patient consulted a physician who performed a chest radio-
graph which showed a moderate left pleural effusion. The
clinical examination revealed a pleural syndrome, and the rest
of the clinical examination was unremarkable. Laboratory tests
showed leukocytes 10 G?L-1 with 30% eosinophils, CRP of
15 mg?L-1, with normal cardiac enzymes and normal hepatic,
renal, thyroid and adrenal tests. The CT scan confirmed left
pleural effusion with a small pericardial effusion, without
parenchymal lesions except for a passive atelectasis of left lower
lobe in contact with pleural effusion. There was no sign of
pulmonary embolism (fig. 2). Echocardiography showed a
small pericardial effusion without compression of right heart
cavities, and preserved left ventricular function with an ejection
fraction of 60%. Pleural puncture was performed showing an
exudate pleural effusion with 75% eosinophils, the cytological
examination did not show atypical cells. 2 days later another
pleural puncture was performed evacuating 1,200 mL of fluid.
Four pleural biopsies were performed and the histopathological
examination showed a nonspecific pleuritis with significant
eosinophilic infiltrate without granuloma.

This eosinophilic pleural effusion occurred 1 month after the
introduction of olanzapine; the hypothesis was iatrogenic
effusion. After consulting the patient’s psychiatrist olanzapine
was stopped. The patient was seen after 2 weeks with a CT
scan showing a decrease of pleural effusion and disappearance
of pericardial effusion. Laboratory tests showed 200 eosino-
phils?mm-3. 1 month later the patient was fine and the pleural
effusion had disappeared.

Some similarities can be seen with previously reported cases
associated with dantrolene, such as onset after chronic admin-
istration of dantrolene (.60 days), association with peripheral
and pleural fluid eosinophilia, disappearance of symptoms after
discontinuation of the drug, and absence of other causes to
explain the effusion. All the patients had a disease of the central
nervous system without any respiratory dysfunction before the
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initiation of treatment with dantrolene. Respiratory symptoms
are always present, including coughing, shortness of breath,
chest pain or tachycardia. A low-grade fever (38–38.5uC) is often
noticed [1–3]. Liver function tests were always normal. The
pleural tissue biopsies revealed nonspecific inflammation. The
chest radiograph always showed a pleural effusion, sometimes
bilateral sometimes with associated pericarditis, but never with
any other pleural or pulmonary diseases. Lung scan and
ventilation–perfusion lung scinti scan ruled out a pulmonary
thromboembolic disease. No connective tissue disease was
discovered; in two cases antinuclear antibodies were weakly
positive with a titre of 1:10, which is not indicative of lupus
[2, 3]. We considered the diagnosis of dantrolene-induced
pleural effusion to be most likely. The treatment consisted of
discontinuing dantrolene and, in one case, adding oral steroid
therapy for 2 weeks (prednisone 40 mg daily) because of an
early recurrence [4]. No cases of olanzapine-induced pericardial
or pleural effusion have been reported to date in the literature,
but several cases have been reported after treatment with
another atypical antipsychotic, clozapine [5–7].

Eosinophilic pleural effusion, defined as containing .10%
eosinophils and frequently associated with peripheral eosino-
philia, represent 1–9% of all pleural exudates [8]. A cause is

identified in only 25% of eosinophilic pleural effusion cases [9].
Benign aetiologies include parapneumonic effusions, tubercu-
losis, benign asbestos pleural effusions, Churg–Strauss syn-
drome, pulmonary infarction and parasitic disease [10, 11]. It is
often the result of air or blood in the pleural cavity [9].
However, malignancy is common: 11 out of 45 eosinophilic
effusions were due to cancer in a case series report [11].

An immunological and/or allergic mechanism is strongly
suspected in iatrogenic eosinophilic pleural effusions because
of the peripheral eosinophilia, the onset after chronic adminis-
tration of the drug, the recovery after treatment discontinuation
and the lack of other explanations despite extensive clinical and
paraclinical evaluation [1, 12]. Obviously, a recurrence of the
effusion after new administration of the drug would be a strong
argument for a diagnosis of certitude, but no such cases are
reported [13] mainly for ethical considerations.

Dantrolene sodium is a spasticity reducing drug that acts
directly on the long-acting skeletal muscles, without any
modification of the nervous conduction or neuromuscular
transmission. It inhibits the traffic of intracellular calcium,
preventing it from leaving the sarcoplasmic reticulum and
therefore inducing a dissociation of the excitation–contraction
coupling [13]. It is interesting to note some similarities in
chemical structure between nitrofurantoin and dantrolene [14].
Different immunological mechanisms are proposed. There was
evidence of in vitro lymphocyte sensitivity to nitrofurantoin
in a few cases of acute pneumonitis and systemic lupus
erythematosus induced by this agent [13, 15, 16]. It is assumed
that the pulmonary reactions are mediated by antigen–
antibody complexes and studies on immunoglobulin (Ig)G
and IgM antibodies and lymphocyte transformation tests have
produced conflicting results [17]. Cell-mediated and cytotoxic
immune mechanisms can also be implicated [13, 18].

Olanzapine is structurally similar to clozapine and is classified
as thienobenzodiazepine. It has a high affinity for dopamine,
serotonin, histamine and a-adrenergic receptors. It is indicated
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FIGURE 1. A computed tomography scan of a patient a) while receiving

dantrolene (300 mg?day-1) and b) 10 days after the discontinuation of dantrolene.

FIGURE 2. A computed tomography scan showing a lift pleural effusion with a

small pericardial effusion.
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for the treatment of schizophrenia, delusions and manic
bipolar disorder [19]. No cases of pleural disease following
treatment with olanzapine have been reported so far in
the literature. However, several cases of pulmonary adverse
events have been described following treatment with cloza-
pine, including subacute diffuse interstitial pneumonitis and
exudate pleural effusions, occasionally eosinophilic [20–23].
We have not found a study that could elucidate the im-
munological mechanisms of these reactions.

In conclusion, eosinophilic pleural effusion is an uncommon
disease in which aetiologies are difficult to establish. We must
remember that the eosinophilic pleural effusion is not always
benign and may be malignant. Drug-induced eosinophilic
pleural effusion is a potential aetiology to search and should be
considered as it can be treated easily.

K. Alagha, C. Tummino, T. Sofalvi and P. Chanez

Activités ambulatoires du pôle thorax et clinique des bronches,

de l’allergie et du sommeil, AP-HM, Laboratoire d’Immunologie

INSERM CNRS U 600, UMR6212, Université de la Méditerranée,
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de Bourelly, 13015 Marseille, France. E-mail: khuder.alagha@

ap-hm.fr

Statement of Interest: P. Chanez has provided consultancy
services for Almirall, Boehringer Ingelheim, Centocor, Glaxo-
SmithKline, AstraZeneca, Novartis, Teva, Chiesi and Schering
Plough; served on advisory boards for Almirall, Boehringer
Ingelheim, Centocor, GlaxoSmithKline, AstraZeneca, Novartis,
Teva, Chiesi and Schering Plough; received lecture fees from
Almirall, Boehringer Ingelheim, Centocor, GlaxoSmithKline,
AstraZeneca, Novartis, Teva, Chiesi and Schering Plough; and
received industry-sponsored grants from Almirall, Boehringer
Ingelheim, Centocor, GlaxoSmithKline, AstraZeneca, Novartis,
Teva, Chiesi and Schering Plough.

REFERENCES
1 Petusevsky ML, Faling LJ, Rocklin RE, et al. Pleuropericardial

reaction to treatment with dantrolene. JAMA 1979; 242: 2772–2774.
2 Dohen F, Montagne V, Lelieur E. Pleurésie médicamenteuse au
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Blind needle biopsy of the pleura: why not?
To the Editor:

We read with great interest the excellent review by JANSSEN

[1] in the September issue of the European Respiratory Review,

where the author highlights the position of thoracoscopy
in the current diagnostic armamentarium of pneumo-
nology and nicely concentrates the up-to-date knowledge in
the field.
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