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Amiodarone-induced pulmonary toxicity (AIPT) has a variety of presentations. Amiodarone use has been rarely
associated with the development of acute respiratory failure. We present a patient with a history of paroxysmal
atrial fibrillation who developed acute respiratory distress syndrome despite taking a low dose of amiodarone
and having no risk or precipitating factors. The diagnosis of AIPT was made after drug discontinuation and

exclusion of other potential causes. The development of acute respiratory failure due to AIPT is often under-
diagnosed and undertreated. Better identification of risk factors and developing appropriate diagnostic tools for
risk stratification of patients receiving amiodarone is mandatory.

1. Introduction

Amiodarone is a class III antiarrhythmic agent used for both supra-
ventricular and ventricular arrhythmias [1]. The toxic effects of amio-
darone on the lungs are well known, but the sudden onset of those effects
is not adequately recognized and treated. Amiodarone use has been
rarely associated with the development of acute respiratory distress
syndrome (ARDS) [2,3]. We present a patient with a history of taking
low-dose amiodarone who was admitted into the intensive care unit
(ICU) due to new onset of dyspnoea and acute respiratory failure.

2. Case report

A 70-year old man with a history of paroxysmal atrial fibrillation,
diabetes mellitus, and arterial hypertension presented to the Emergency
Department with the symptoms of dyspnoea, cough, and fever lasting for
five days. The patient had symptomatic paroxysmal atrial fibrillation
and was treated with amiodarone 200 mg daily for the previous five
years. His vital signs at the arrival were as follows: blood pressure 160/
110 mmHg, respiratory rate 34/min with decreased oxygen saturation
(89%). Electrocardiogram (ECG) showed atrial fibrillation with a fast
ventricular response rate of 110/min and no signs of ischemia. Physical
examination revealed diminished pulmonary sounds with right side
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basal crackles. Laboratory workup revealed increased levels of white
blood cell count (WBC) 13,100/ml with 83% neutrophils, creatinine
(180mg/dl), C-reactive protein (CRP) 296.4 mg/dl and slite elevation of
gamma-glutamyl transferase (GGT) 80 mg/dl and lactate dehydroge-
nase (LDH) 315 mg/dl. Chest X-ray showed diffuse bilateral perihilar
nonhomogeneous infiltrates (Fig. 1). Due to the acute clinical deterio-
ration, he was immediately admitted into the intensive care unit (ICU)
and treated with high-flow oxygen. Empirical antibiotic therapy with
amoxicillin-clavulanic acid and levofloxacin was started. Considering
the potential toxicity, the therapy with amiodarone was discontinued. A
repeated chest X-ray study one week later did not show any resolution of
pulmonary infiltrates. Blood and urine cultures were taken and found to
be sterile. Further investigation included a high-resolution computed
tomography (HRCT) scan of the chest that showed diffuse interlobar
septal thickening with the extensive ground-glass opacities in the upper
lungs and consolidation in the anterior segment of the right upper lobe
(Figure 2. (A and B)). The differential diagnosis considered at the time
included cryptogenic organizing pneumonia (COP) but based on the
imaging features, there was also a suspicion of amiodarone-induced
pulmonary toxicity (AIPT). HRCT also revealed bilateral pleural effu-
sions with paratracheal and subcarinal enlargement of lymph nodes.
Transthoracic echocardiography demonstrated hypertrophic interven-
tricular septum with normal left ventricular systolic function and no
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Fig. 1. Diffuse bilateral perihilar inhomogenous infiltrates on chest X-ray.

—|

Fig. 2. (A and B) High-resolution computed tomography scan of the chest
showing diffuse interlobar septal thickening with ground-glass opacities.

valvular abnormalities. Mitral inflow showed a pseudonormal left ven-
tricular filling pattern consistent with elevated LV filling pressures and
grade II diastolic dysfunction. Right-sided thoracocentesis was done and
bacterial cultures of the pleural fluid were negative. Legionella antigen
was negative. Due to the worsening of respiratory function noninvasive
ventilation (NIV) was applied. After clinical stabilization, he was
transferred to the Department for further investigation and treatment.
After that, bronchoscopy with aspiration and transbronchial biopsy
(TBB) was performed to confirm a definitive diagnosis. Bacterial
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cultures of the bronchial aspiration fluid were negative. Transbronchial
lung tissue biopsy showed morphological findings suggestive of amio-
darone exposure and indicative of its toxicity. Two small samples of lung
tissue demonstrated organizing pneumonia and diffuse interstitial
pneumonitis with the widening of alveolar septae infiltrated with
chronic inflammatory cells and mild to moderate interstitial fibrosis.
The histologic finding of hyaline membranes as seen in diffuse alveolar
damage was indicative of adult respiratory distress syndrome. Reactive
hyperplasia of type II pneumocytes, some of them with lipid vacuoles,
were present. The intra-alveolar foamy macrophages with cytoplasmic
vacuolization were characteristic of amiodarone lung toxicity
(Figs. 3-5.) One week after patient’s clinical condition improved and he
was discharged from the hospital. A follow-up chest X-ray six weeks later
showed no previously detected pulmonary infiltrates.

3. Discussion

Amiodarone is a widely used antiarrhythmic agent. Acute and
chronic pulmonary drug toxicity related to amiodarone is still noticed
[4]. AIPT has a variety of presentations ranging from mild to very severe
and includes organizing pneumonia, interstitial pneumonitis, and acute
respiratory distress syndrome [5]. Amiodarone toxicity is related to
several different mechanisms such as a cytotoxic effect of type II pneu-
mocytes, an immune-mediated mechanism in genetically predisposed
patients, and the activation of the angiotensin enzyme system [6-8]. The
incidence of AIPT ranges from 0.5% and up to 17% [2]. Overall mor-
tality rates of AIPT vary between 1% and 33% depending on the respi-
ratory situation [9]. Risk factors associated with AIPT include a high
cumulative dose (400 mg/day), duration of therapy more than two
months, older age, preexisting lung disease, major surgery, and diag-
nostic procedure such as pulmonary angiography [10]. According to the
current data it is recommended to apply 200 mg/d as a maintenance
dose to keep the probability for AIPT as low as possible but in our case,
acute pulmonary toxicity developed despite taking only a daily low dose
of amiodarone [11]. Sweidan et al. reported a case of amiodarone
induced-pulmonary toxicity in a 56- year-old male with coronary artery
disease and chronic obstructive pulmonary disease after coronary artery
bypass graft CABG surgery. The patient received amiodarone in a daily
dose of 400 mg [12]. Abuzaid et al. also described a case of acute
amiodarone pulmonary toxicity in a 57-year old patient who was treated
with 400 mg daily of amiodarone for recurrent episodes of atrial
fibrillation [13]. Although our patient did not have any risk or precip-
itating factors and despite the that he was taking a daily low dose of
amiodarone (200 mg/day), he developed AIPT with signs of acute res-
piratory failure. All this outlines that risk factors for developing AIPT are
still underrecognized and need to be investigated. Typical clinical pre-
sentation of AIPT is a subacute illness presented by the nonproductive

Fig. 3. Lung tissue showing organizing pneumonia, interstitial thickening and
hyaline membranes (H&E stain, 100X).
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Fig. 4. The alveolar septae are thickened and infiltrated by mononuclear cell
infiltration, lined by hyperplastic pneumocytes type II. Organizing pneumonia
is also seen. (H&E stain, 400X).

Fig. 5. Small aggregates of lipid-laden macrophages in alveolar spaces. Also
note aforementioned morphologic changes (H&E stain, 400X).

cough, progressive dyspnoea, and low-grade fever, malaise with weight
loss [14]. Our patient presented with the acute onset of respiratory
symptoms which at first did not point at the amiodarone as a primary
cause of respiratory failure. Nevertheless, he did not undergo any major
surgery or diagnostic procedure that would explain such an acute clin-
ical deterioration. Laboratory tests are not specific for the diagnosis of
AIPT. They may show increased erythrocyte sedimentation rate and
lactate dehydrogenase, leukocytosis, and rarely eosinophilia. Increased
levels of BNP, which were high in our patient, do not exclude amio-
darone lung toxicity, since these clinical entities may co-exist [15]. Our
patient had a history of arterial hypertension, atrial fibrillation with a
fast ventricular response, and signs of diastolic dysfunction confirmed
on transthoracic echocardiography. Keeping that in mind, it is hard to
distinguish to which extent fluid overload contributed to this condition
since it is known that all of these conditions can lead to volume overload.
Right-sided pleural effusion seen in our patient was the manifestation of
acute decompensated heart failure precipitated with an ARDS. However,
Hawatmeh, et al. reported a case of an amiodarone-induced pleural
effusion without associated lung parenchymal involvement in a
73-year-old male with a history of coronary artery disease [16]. Uong
et al. also reported a case of an amiodarone-induced bilateral pleural
effusion without associated pneumonitis in a 70-year old female patient
with a history of atrial fibrillation [17]. Our patient laboratory tests
showed leukocytosis and increased levels of lactate dehydrogenase with
no signs of eosinophilia. On chest X-ray images, the extent of the AIPT is
very often underestimated. CT images of lungs are more relevant in the
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detection of early infiltrations [18]. Radiographic hallmarks of AIPT are
interstitial infiltrates which can be localized or diffuse. Alveolar
ground-glass opacities can also be found in AIPT, as was the case with
our patient [10]. We also considered other medications associated with
organizing pneumonia. Our patient was taking bisoprolol, amlodipine,
rivaroxaban and amiodarone. All of these drugs, except amiodarone are
not associated with the development of organizing pneumonia.

Bronchoalveolar lavage (BAL) may reveal an inclusion body in
alveolar macrophages and type II pneumocytes of accumulated phos-
pholipids [19]. To exclude other potential causes of acute respiratory
failure we performed bronchoscopy with transbronchial biopsy (TBB) to
confirm a diagnosis but also to rule out malignancy or atypical fungal,
mycobacterial, and viral infections. Pathology remains the gold stan-
dard for diagnosing AIPT. The histopathologic findings suggesting AIPT
include lipid-laden macrophages in airspaces, nonspecific interstitial
pneumonitis, type II pneumocyte hyperplasia, interstitial edema, and
fibrosis which was also found in our patient [11,20,21]. The
intra-alveolar foamy macrophages with cytoplasmic vacuolization
which were found in our patient may be associated with amiodarone
toxicity. However, these histological findings can also correlate with
chronic exposure to amiodarone and they are not specific for amiodar-
one toxicity [15].

Lung biopsy, alveolar cytogram, and foamy macrophages in BAL can
help in the formulation of the diagnosis. To make a definitive diagnosis
of AIPT requires the exclusion of other diagnostic possibilities, espe-
cially congestive heart failure, accompanied by an appropriate combi-
nation of symptoms or findings [22].

The first line of therapy is drug cessation. Systemic corticosteroids
had been widely used, but there are currently no randomized controlled
studies to confirm their benefit in terms of AIPT [10,23]. We did not
administer corticosteroids because the patient clinical condition
dramatically improved after one week. Additionally, we wanted to
exclude some other conditions, particularly malignancy before cortico-
steroid administration. In our opinion, his clinical improvement was due
to a combination of intensive care management, which included oxygen
therapy, noninvasive ventilation, antibiotic therapy, diuretic and
beta-blockers administration, pleurocentesis, and drug discontinuation.
Intensive care measures, rather than amiodarone discontinuation led to
clinical improvement because amiodarone is a lipophilic structure with
a half-life of 25-100 days [24]. The aim of this case report was to
emphasize that we should think about AIPT even in patients with no
obvious risk or precipitating factors and taking only a low-dose of
amiodarone. We also want to point that risk factors for developing AIPT
are still underappreciated and better risk stratification of patients taking
amiodarone to avoid AIPT is mandatory. Further studies are needed to
investigate potential new risk factors in order to identify patients at high
risk for AIPT.

4, Conclusion

To conclude, amiodarone pulmonary toxicity is a rare clinical con-
dition, and diagnosis can be very challenging. It is usually made by
exclusion of other potential causes. The combination of imaging and
histological findings in our patient could be associated with amidarone
pulmonary toxicity. Better identification of risk factors and developing
appropriate diagnostic tools for risk stratification of patients receiving
amiodarone is an emergent necessity.
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