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A B S T R A C T   

We report a case of a 60-year-old man who underwent orthotopic heart transplantation after short-term receipt of 
low-dose oral amiodarone for the management of ventricular tachycardia. Prior to transplant surgery, he had a 
normal chest radiograph and was free of supplemental oxygen. His initial postoperative chest radiograph showed 
subtle infiltrates, and thereafter his chest imaging continued to worsen. Although he was eventually able to wean 
off mechanical ventilation via a tracheostomy, he remained dyspneic and oxygen-dependent with persistently 
abnormal chest imaging as his post-transplant corticosteroid regimen was being tapered. In light of progressively 
worsening diffuse lung disease, he underwent bronchoscopy with transbronchial biopsies. Histology revealed 
foamy macrophages in association with foci of organizing pneumonia, a picture consistent with amiodarone 
pulmonary toxicity. Given these findings, corticosteroid dosing was increased for the clinical diagnosis of acute 
amiodarone pulmonary toxicity with subsequent normalization of oxygen saturation and chest radiography. Our 
case is the first to identify orthotopic heart transplantation as a potential trigger for acute amiodarone pulmonary 
toxicity. It is also only the second documented example of organizing pneumonia as the histological substrate of 
amiodarone pulmonary toxicity, which is an association that has therapeutic implications.   

1. Introduction 

Amiodarone is a heavily iodinated compound that was first intro
duced into clinical practice as an antianginal agent in the 1960s [1]. 
Given its multifaceted antiarrhythmic properties and favorable cardio
vascular side effect profile, amiodarone has become a widely prescribed 
pharmaceutical for atrial fibrillation and ventricular tachycardia. At the 
same time, the prescribing community has encountered amiodarone’s 
myriad adverse reactions with amiodarone pulmonary toxicity (APT) 
being perhaps the most familiar. Typically presenting subacutely and 
afflicting those with large cumulative drug dosing, APT also has an acute 
variant in which antecedent cardiothoracic interventions are implicated 
as inciting events in an apparent “two-hit” phenomenon. Almost every 
type of cardiothoracic procedure and operation has been linked to acute 
APT with the notable exception of orthotopic heart transplantation 
(OHT). We describe a case of acute APT that complicated the immediate 
postoperative course of an OHT recipient with relatively brief 
pre-transplant amiodarone exposure. Our patient’s lung biopsy revealed 

organizing pneumonia, a pattern heretofore associated more closely 
with subacute than acute APT and important to recognize because of its 
exquisite corticosteroid sensitivity. 

2. Case report 

2.1. Clinical history 

A 60-year-old man was transferred to our institution from an 
outlying hospital for OHT evaluation. He had a history of non-ischemic 
cardiomyopathy (NICM) with a left ventricular ejection fraction by 
echocardiography of 25%. His NICM was complicated by multiple epi
sodes of ventricular tachycardia, which was the reason for his admission 
to the outlying hospital. He had been taking amiodarone for approxi
mately 3 months prior to presentation to that hospital. There he was 
continued on amiodarone and was transferred to our institution with a 
dose of 200mg orally twice daily, which was later reduced to 200mg 
once daily. He had known chronic kidney disease. He was a former 
smoker with a history of chronic obstructive pulmonary disease (COPD) 
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and was receiving combination inhaled therapy with fluticasone- 
salmeterol at time of transfer. 

Upon transfer, he was hemodynamically stable while receiving a 

dobutamine infusion and was breathing comfortably on room air with 
an oxygen saturation of 97%. Physical examination was remarkable for 
the absence of jugular venous distention and lower extremity edema. 
Lungs were clear to auscultation, and he had warm extremities. Labo
ratory evaluation was significant for elevated serum creatinine of 
2.61mg/dL (normal range 0.72–1.25mg/dL). Liver function testing was 
normal. His initial chest radiograph (CXR) demonstrated clear lung 
fields. 

His hospital course was characterized by persistent requirement for 
inotropic and vasodilator therapy as well as support with an intra-aortic 
balloon pump (IABP). He remained with oxygen saturations of >90% on 
room air throughout. On hospital day 78, he underwent OHT with a 
graft ischemic time of 191 minutes. The donor was seropositive for 
cytomegalovirus; the patient was seronegative. Amiodarone had been 
continued up until the day of surgery. His immediate post-transplant 
course was complicated by biventricular acute graft dysfunction, so 

IABP support was maintained, and he received milrinone, dopamine, 
and epinephrine infusions. Inhaled nitric oxide was initiated at 40 parts 
per million. His initial immunosuppressive regimen consisted of 
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Fig. 1. Portable chest radiographs. (A) The 
patient’s chest radiograph upon emerging 
from the operating room after his orthotopic 
heart transplantation showed subtle retic
ular infiltrates interpreted at the time as 
mild postoperative pulmonary edema. (B) 
The patient’s chest radiograph obtained 
upon arrival to our institution had shown 
clear lung fields as had his last preoperative 
chest radiograph taken 12 days prior to 
transplantation (not provided). (C) The pa
tient’s chest radiograph from the fifth post
operative day demonstrated progression of 
diffuse bilateral opacities in comparison to 
the initial postoperative film in panel (A). 
(D) The patient’s chest radiograph obtained 
following completion of corticosteroid ther
apy for organizing pneumonia revealed 
marked improvement in the appearance of 
lung fields compared to panel (C).   

Fig. 2. Chest computed tomography (CT). 
(A) Axial chest CT section set to lung win
dow from the scan obtained on the fifth 
postoperative day showing confluent bilat
eral ground glass opacities heavily affecting 
the upper lobes. (B) Axial CT section set to 
lung window from the scan repeated on 
postoperative day 35 showing residual 
ground glass opacities along with a sub
pleural focus of consolidation in the right 
upper lobe (arrows). The same pattern was 
observed in other lung zones, and areas of 
subpleural reticulation were noted else
where, concerning for evolving fibrosis (not 
shown).   
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methylprednisolone and mycophenolate mofetil, in addition to which he 
received three doses of antithymocyte globulin, and then tacrolimus was 
added. CXR performed on postoperative day (POD) 0 showed subtle 
bilateral infiltrates interpreted as mild postoperative pulmonary edema 
(Fig. 1A). A pre-operative CXR had been obtained 12 days prior to 
transplant, and at that time the lung fields were clear, as they had been 
when he first arrived to our institution (Fig. 1B). Despite normalization 
of left ventricular function and a course of diuresis, by POD 5 the patient 
remained mechanically ventilated and exhibited progressively wors
ening chest radiography (Fig. 1C). Chest computed tomography (CT) 
performed on that day showed diffuse ground glass opacities (GGO) 
bilaterally, most prominently affecting the upper lobes (Fig. 2A). Over 
the ensuing weeks, the patient underwent tracheostomy and was 
weaned off mechanical ventilation. His corticosteroid regimen was 
gradually reduced to 20mg daily. Off the ventilator, he remained 
dependent on supplemental oxygen and dyspneic with persistently 
abnormal chest radiography. On POD 35, chest CT was repeated, now 
showing a mixture of GGO and consolidation as well as subpleural 
reticulation, the latter consistent with evolving fibrotic changes 
(Fig. 2B). At that point, his corticosteroid regimen was changed to 
prednisone 60mg daily, and bronchoscopy with transbronchial biopsies 
of the right upper, middle, and lower lobes was performed a week later. 

2.2. Histopathological findings 

Microscopic sections revealed lung parenchyma with thickened 
alveolar septa and mild chronic inflammation. Vaguely nodular and 
relatively demarcated areas of loose fibrosis were evident (Fig. 3A). 
Characteristic of the organizing pneumonia (OP) pattern, fibrocollage
nous polypoid plugs were present within the alveolar spaces and 
partially obstructed and obliterated bronchiolar lumina. Alveolar spaces 
were focally collapsed and filled by loose collections of histiocytes, 
many of which exhibited cytoplasmic vacuolization (so-called “foamy” 
appearance), indicative of amiodarone exposure. Yellow-brown pigment 
within the alveolar lumina was also seen, suggesting antecedent mild 
focal alveolar hemorrhage (Fig. 3B). Additionally, diffuse type II pneu
mocyte hyperplasia and focal squamous metaplasia were identified 
(Fig. 3C). No histological evidence of viral cytopathic changes, intra
cellular organisms, or granulomata were identified. The constellation of 
histopathological findings detailed above is consistent with the OP 
pattern. 

2.3. Follow up 

The patient completed a prolonged course of prednisone for the 
clinical diagnosis of OP as a manifestation of acute APT. After two 
months of therapy, his CXR markedly improved (Fig. 1D), and he was 
free of supplemental oxygen. Chest CT did, however, continue to show 

residual subpleural fibrosis. His subsequent post-transplant course was 
complicated by Pneumocystis jirovecii pneumonia and invasive pulmo
nary aspergillosis. The patient ultimately passed away at his local hos
pital from mounting complications of OHT. 

3. Discussion 

Amiodarone is a class III antiarrhythmic drug with a broad range of 
applications that have been reviewed elsewhere [2]. The use of this 
versatile agent is limited by a correspondingly broad range of 
extra-cardiac toxicities; lung involvement, although not the most 
frequent, tends to be the most feared. Classically, APT is an indolent 
process in which patients present with subacute symptoms such as 
cough and dyspnea after accumulation of a threshold amiodarone 
exposure in a dose-dependent fashion. The histological signature of the 
exposure of lung to amiodarone is the presence of so-called “foamy” 
macrophages that acquire this appearance due to phospholipid in
clusions resulting from amiodarone’s interference with intracellular 
phospholipid processing. Although these complexes of amiodarone 
bound to phospholipids are one of the factors implicated in APT path
ogenesis, their presence in isolation is not a marker of lung toxicity. 
Histopathological patterns associated with typical subacute APT are 
numerous and include cellular nonspecific interstitial pneumonia, 
lymphoid interstitial pneumonia, eosinophilic pneumonia, and OP [3]. 
All of these substrates share sensitivity to corticosteroids, explaining the 
robust response of subacute APT to this form of therapy. Although rarely 
fatal, APT may leave behind a fibrotic diffuse parenchymal lung disease 
that can be difficult to differentiate from idiopathic fibrotic lung diseases 
such as idiopathic pulmonary fibrosis and idiopathic fibrosing nonspe
cific interstitial pneumonia [4]. It should be noted that lung histology in 
patients with APT who are selected for biopsy or autopsy may be 
characterized predominantly by diffuse alveolar damage (DAD), a lung 
injury pattern that correlates with acute respiratory distress syndrome 
(ARDS), at time of sampling [5]. 

It has been recognized since at least the 1980s that APT can also 
develop very rapidly, leading to acute or accelerated APT (AAPT) that in 
its most sudden and catastrophic form fulfills criteria for ARDS [6]. 
Occurrence of this type of APT tends to follow cardiothoracic procedures 
and surgeries, an observation that suggests triggering by the in
terventions themselves or the associated mechanical ventilation, 
including high inspired oxygen fractions, among other potential culprits 
[7]. Most descriptions of AAPT involve amiodarone use over months to 
years, but cases limited to perioperative exposure measured in days to 
weeks have also been reported [8,9]. To our knowledge, OHT has not 
been previously implicated as the catalyst for onset of AAPT. Although 
amiodarone is recognized as a valuable antiarrhythmic option in 
pre-OHT patients, it has been previously linked to increased 
post-transplant mortality and primary graft dysfunction, which was 

Fig. 3. (A) Lung histology from transbronchial biopsy. (A) Low power magnification showing lung parenchyma with thickened alveolar septa and mild chronic 
inflammation. Vaguely nodular and relatively demarcated areas of loose fibrosis, as well as numerous desquamated pneumocytes, are seen (H&E 100X). (B) High 
power magnification showing fibrocollagenous polypoid plugs (asterisks) within the alveolar spaces that also partially obstruct the bronchiolar lumina. Alveolar 
spaces are filled by loose collections of histiocytes, many of which reveal cytoplasmic vacuolization, indicative of amiodarone exposure. Yellow-brown pigment 
(arrow) is evident, suggestive of prior alveolar hemorrhage or exudation (H&E 400X). (C) Intermediate power magnification showing alveolar wall thickening with 
diffuse type II pneumocyte hyperplasia and focal squamous metaplasia (H&E 200X). (For interpretation of the references to colour in this figure legend, the reader is 
referred to the Web version of this article.) 
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present in this case [10]. However, both a recent study [11] as well as an 
updated meta-analysis [12] found no association between amiodarone 
use of any duration and reduced post-OHT survival. It is unknown 
whether APT has been a contributing factor to the turbulent history 
between amiodarone and OHT. 

OP is a lung histology pattern that can occur in response to an insult 
of any form, including drug toxicity. Predictably, it has been described 
as both the predominant and accompanying finding on lung biopsy of 
patients with APT. The vast majority of reported APT cases character
ized by histologically confirmed OP in lung samples have been classic 
ones with subacute evolution and prolonged exposure to amiodarone 
(Table 1). Of note, they include an OHT candidate diagnosed with APT 
prior to transplant who improved with drug discontinuation and even
tually underwent successful transplantation [13]. They also include a 
case of AAPT following thoracic surgery in a patient treated with 
amiodarone only in the immediate postoperative period [8]. In this 
specific group of cases with OP histology, ours stands out as only the 
second with AAPT and the first linked to OHT. As mentioned, we are not 
aware of another published case wherein OHT served as the trigger for 
amiodarone pulmonary toxicity irrespective of lung histology, disease 
tempo, and duration of exposure. OHT is unique among cardiac sur
geries in that it is followed by initiation of potent immunosuppressive 
therapy, including calcineurin inhibitors such as tacrolimus. Because 
immunosuppression is likewise the treatment for OP, it could be 
reasonably hypothesized that OHT surgery would be a rare inciting 
event for AAPT. On the other hand, there does exist a case report of APT 
following lung transplantation [21]. This raises the possibility that 
certain post-transplant medications like tacrolimus, which is metabo
lized by the liver, could potentiate toxicity from amiodarone. Our pa
tient’s lung disease persisted while post-transplant corticosteroid 
therapy was tapered, and it remitted only after the dose was increased to 
an effective level for OP. 

4. Conclusion 

AAPT is a characteristic form of lung injury that could develop in a 
patient with primary cardiovascular disease, typically following an 
invasive procedure or surgery. Our case is a reminder that the exposure 
to amiodarone need not be extensive for this type of APT to occur in the 
early postoperative period. This case also adds OHT to the list of in
terventions that can be viewed as potential triggers for the development 
of AAPT. As post-transplant immunosuppression is tapered, 
corticosteroid-sensitive AAPT substrates such as OP may persist or even 
progress. 
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