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Janus-faced amiodarone-induced )
pneumopathy

To the Editor,

Several forms of pulmonary disease can occur among
patients treated with amiodarone (usually delivered as
an antiarrhythmic drug). Computed tomography findings
indicative of amiodarone-induced lung disease include high-
attenuation parenchymal-pleural lesions and nonspecific
pulmonary infiltrates. Only a few cases in the literature
have described the occurrence of amiodarone-induced pul-
monary disease as pulmonary nodules. The authors describe
a patient showing bilateral, peripheral, predominantly basal
ground-glass and reticular opacities consistent with a non-
specific interstitial pneumonia (NSIP) radiological pattern.
This was followed by the occurrence of two nodules that
progressively decreased in size after oral steroids had been
given and therefore they were interpreted as an unusual
manifestation of amiodarone-related pulmonary toxicity
(APT).

A 79-year-old man, a non-smoker and who had a history of
atrial fibrillation, was treated with amiodarone 400 mg daily
for 3 years. During the last 2 months of treatment, he was
presented with exertional dyspnea and dry cough. Respira-
tory function tests revealed a restrictive ventilatory pattern
with a moderate reduction in carbon dioxide lung diffusion
(DLCO) (14.3 mL/min/mmHg, 55% of predicted value). Chest
computed tomography (CT) showed bilateral, peripheral,
predominantly basal ground-glass and reticular opacities
consistent with a NSIP radiological pattern (Fig. 1, panels
A and B). The bronchoalveolar lavage showed a significant
amount of foamy macrophages. Transbronchial lung biopsy
of the right lower lobe was performed and the histological
examination revealed the presence of septal widening with
type Il pneumocytes hyperplasia, areas of organized inter-
stitial fibrosis with sporadic fibrinous exudates, fibroblasts
and collagen deposition next to aggregates of inflammatory
cells and considerable amount of foamy histiocytes. These
findings were consistent with a diagnosis of APT (Fig. 1, pan-
els C and D). Other etiologies of interstitial lung disease
(ILD) were carefully ruled out. Amiodarone was suspended
while prednisone 40 mg daily and oral anticoagulants were
given, with rapid clinical and functional recovery. At 40
days, ground-glass and reticular opacities had almost com-
pletely resolved on CT scan while two soft-tissue nodules
of 25 and 11 mm, respectively, were identified in the right
costophrenic sulcus (Fig. 2, panels A and B). Both lesions pre-
sented elevated density on CT scan images with Hounsfield

Unit (HU) values ranging from 46 to 50. The patient under-
went a new bronchoscopy with bronchoalveolar lavage of
the right lower lobe, but microbiological and cytological
investigations were unremarkable. A tuberculin skin test and
blood serological markers for autoimmunity, inflammatory
and infectious disease were also performed with negative
results. Moreover a supplemental investigation was con-
ducted excluding the onset of new drug treatment, trauma
or exposure to environmental agents. Given their rapid
onset, the elevated HU values and the exclusion of other
coherent etiologies, the nodules were interpreted as an
unusual subacute manifestation of APT. As physical insult
to pulmonary parenchyma is known to increase susceptibil-
ity to toxicity even if low dose amiodarone treatment is
used,’ surgical lung biopsy was not performed and radio-
logical follow-up was started. At 18 months, follow-up CT
showed a considerable reduction in the size of both lung
nodules (Fig. 2, panels C and D) and the clinical condition of
the patient was unremarkable.

Amiodarone, one of the most widely used antiarrhyth-
mic agents, is known to cause adverse lung effects in
approximately 5% of treated patients.? Several risk fac-
tors for the development of lung complications have been
identified: the pre-existence of lung disease and/or res-
piratory failure requiring high oxygen mixtures, lower
respiratory tract infections, older age, treatment duration
and a history of cardiothoracic surgery.® Since the patient
had been taking amiodarone for 2 years before devel-
oping respiratory symptoms, a dose accumulation effect
might be suspected in this case.”® For most patients, the
diagnosis of amiodarone-induced pneumopathy relies on
imaging.* According to available literature, lung involve-
ment presents a wide range of possible manifestations:
from asymptomatic lipoid pneumonia, which is usually
named the ‘amiodarone effect’, to the ‘amiodarone toxi-
city’ spectrum, which embraces different clinical entities
such as eosinophilic pneumonia, chronic organizing pneu-
monia (COP), acute fibrinous organizing pneumonia (AFOP),
nonspecific interstitial pneumonia (NSIP)-like and idio-
pathic pulmonary fibrosis (IPF)-like interstitial pneumonia,
desquamative interstitial pneumonia (DIP), acute respira-
tory distress syndrome (ARDS), diffuse alveolar hemorrhage
and, more rarely, isolated or multiple nodular or mass-like
lesions.>*> Amiodarone-related pulmonary nodules usu-
ally generate high attenuation areas on CT scans due to
the incorporation of iodine-rich amiodarone into type Il
pneumocytes.® In this form, the radiological presentation of
drug-induced toxicity might mimic malignant neoplasms.” In
most cases, patients respond well to the withdrawal of amio-
darone with the addition of corticosteroid treatment, with
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Figure1 (Panels A and B) CT scan images showing predominantly basal, bilateral, peripheral ground-glass opacities with associated
reticular abnormalities consistent with a non-specific interstitial pneumonia (NSIP) radiological pattern. (Panels C and D) Histological
appearance at different magnifications of transbronchial biopsies showing areas of organized fibrosis with fibrinous exudates and
significant amount of inflammatory cells and with no evidence of malighant cells.

Figure 2  (Panels A and B) CT scan images showing the resolution of the ground-glass and reticular opacities after amiodarone
withdrawal and the onset of two large nodules of 25mm and 11 mm, respectively, which ensued in the right costophrenic sulcus.
(Panels C and D) Follow-up CT images showing a substantial reduction in size of the right costophrenic nodules 18 months after
amiodarone withdrawal.
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symptoms and radiological abnormalities resolving within
several months due to the long half-life of the amiodarone
metabolites.®

The peculiarity of our case was the sequential occur-
rence of reversible interstitial NSIP-like lung abnormalities
followed by nodular high-density opacities. Moreover, the
onset of lung nodules occurred after the withdrawal of
amiodarone and once corticosteroid treatment had been
started. Several hypotheses on the late-onset of lung nod-
ules could be made. A late-onset direct toxic injury to
lung parenchyma and/or a slow immunologic reaction should
not be excluded.? However given that the nodules were
located in the same lobe where the first biopsy had been
performed, a possible increase in lung susceptibility to
amiodarone toxic effect after physical insult might be
suspected.'

To the best of our knowledge, this is the first case of a
biphasic manifestation of amiodarone-related lung toxicity
with large reversible nodules following interstitial abnor-
malities. The broad imaging manifestations of APT may
account for some temporal heterogeneity.

Consent to publish data

Informed consent to publish data was obtained by the
patient.

Funding

The authors declare that no funding was received for this
paper.

Conflicts of interest
The authors have no conflicts of interest to declare.
Acknowledgments

We want to thanks Professional Editor Colin Woodham for
language editing.

References

1. Schwaiblmair M, Berghaus T, Haeckel T, et al. Amiodarone-
induced pulmonary toxicity: an under-recognized and severe
adverse effect? Clin Res Cardiol Off J German Cardiac Soc.
2010;99:693-700.

2. Papiris SA, Triantafillidou C, Kolilekas L, Markoulaki D, Manali ED.
Amiodarone: review of pulmonary effects and toxicity. Drug Saf.
2010;33(7):539-58.

3. Ernawati DK, Stafford L, Hughes JD. Amiodarone-induced pul-
monary toxicity. Br J Clin Pharmacol. 2008;66(1):82-7.

4, Ott MC, Khoor A, Leventhal JP, et al. Pulmonary tox-
icity in patients receiving low-dose amiodarone. Chest.
2003;123:646-51.

5. Van Mieghem W, Coolen L, Malysse |, et al. Amiodarone
and the development of ARDS after lung surgery. Chest.
1994;105:1642-5.

6. Chouri N, Langin T, Lantuejoul S, et al. Pulmonary nodules with
the CT halo sign. Respiration. 2002;69:103.

7. Piccione W Jr, Faber LP, Rosenberg MS. Amiodarone-induced pul-
monary mass. Ann Thorac Surg. 1989;47:918-9.

8. Lanctot KL, Naranjo CA. Comparison of the Bayesian approach
and a simple algorithm for assessment of adverse drug events.
Clin Pharmacol Ther. 1995;58:692-8.

S. Cerri?, R. Tonelli?, P. Faverio®, N. Sverzellati€,
E. Clini®*, F. Luppi®

a Center for Rare Lung Diseases, Respiratory Disease Unit,
University Hospital of Modena and University of Modena
and Reggio Emilia, Modena, Italy

b Respiratory Unit, University of Milano Bicocca, S.
Gerardo Hospital, Monza, Italy

¢ Section of Radiology, Unit of Surgical Sciences,
Department of Medicine and Surgery (DiMeC), University
of Parma, Parma, Italy

*Corresponding author.
E-mail address: enrico.clini@unimore.it (E. Clini).
Available online 3 August 2019

https://doi.org/10.1016/j.pulmoe.2019.07.003

2531-0437/

© 2019 Sociedade Portuguesa de Pneumologia. Published by
Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

Pulmonary cavities—The diagnostic’s
challenge

Dear Editor,

A pulmonary cavity is defined as a gas-filled space within a
zone of pulmonary consolidation or within a mass or nodule,
often seen as a lucency or low-attenuation area.’! Cavi-
ties are present in a wide variety of processes, such as
lung cancer, autoimmune diseases, infections, congenital
malformations and trauma. A chest X-ray and computed
tomography (CT) are the radiographic means most often
used to assist diagnosis.’?

Traumatic pulmonary pseudocysts (TPP) are uncommon
cavitary lesions developed as consequence of blunt tho-
racic trauma. They are more frequent in children and young
adults.>*

A 16-year-old female, equestrian practitioner went to the
emergency room because of right chest trauma caused by
two horse kicks. She denied any symptoms other than pain.
Physical examination showed two bruises and severe pain
on palpation of right costal grid and sternum, without other
changes.

Chest and ribs X-rays were normal. Thoracic CT per-
formed on the same day as the horse kicks, demonstrated
two cavities, one in the lower lobe of the right lung with
air-fluid level and 70 mm diameter (Fig. 1) and other in the
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