
1). This hyperpigmentation appeared a few
months after starting amiodarone therapy but, al-
though this side effect was attributed to the amio-
darone, the medication was not discontinued.
Laboratory data were unremarkable, except for

a moderate increase in erythrocyte sedimentation
rate (38 mm/hour). Arterial blood gas measure-
ments in room air were as follows: pH: 7.404;
PCO2: 38 mm Hg; PO2: 68.9 mm Hg. Spirometry
was not performed because the patient was unco-
operative. Chest radiography (Figure 2) revealed
hazy opacities in both lung bases, particularly ev-
ident in lateral view. The cardiac size was nor-
mal. A nonenhanced chest computed tomography
(CT) revealed infiltrates in both lung bases (Fig-
ure 3 A, B). Tubercoline skin test (PPD 5 IU, 72
hrs) was negative.
Empirical treatment with intravenous cefo-

taxime (2 g every 8 hours) and levofloxacin
(500 mg/day) was started.
On the sixth day, a chest radiograph was un-

changed, as well a CT scan of the chest on the
tenth day. Despite antimicrobial therapy, the pa-
tient remained unwell, with persistent fever,
breathlessness and hypoxaemia.
A bronchoscopy was performed, but no abnor-

malities were observed in the visible range.
Bronchoalveolar lavage (BAL) was carried out
from the right lower lobe. The BAL fluid was
clear and free from bacteria. Bacterial and fungal
cultures were also negative. Cytological analysis
of BAL fluid showed a marked increase in the
number of alveolar macrophages, all character-
ized by a finely vacuolated cytoplasm at the light
microscopy (foamy cells) (Figure 4).
Based on these findings, which should be con-

sidered markers of amiodarone exposure, we crit-
ically reviewed the initial non-enhanced chest CT
and we noted that the pulmonary infiltrates en-
hanced intensely even though contrast was not
given. Because amiodarone contains about 37%
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Abstract. – Authors describe a case of
pulmonary masses and estensive skin pigmen-
tation: “blue-gray syndrome” occurred in a pa-
tient in amiodarone therapy who presented with
progressive dyspnea, cough, and fever. The di-
agnosis was suspected by detection of a high
attenuation of the pulmonary masses on the
nonenhanced chest computed tomography (CT)
and lots of foamy macrophages in the bron-
choalveolar lavage fluid. Relief of respiratory
symptoms and radiological improvement was
achieved when amiodarone treatment was
stopped.

Key Words:

Pulmonary masses, Amiodarone, Blue-gray syn-
drome.

Introduction

A 74-year-old woman who presented to the
Emergency Department with one month history
of progressive dyspnea, fever and weight loss
was referred to our Pulmonary Division with di-
agnosis of community-acquired pneumonia. She
had a prior history of acute atrial fibrillation, re-
current despite antiarrhythmics and cardiover-
sions, and currently controlled with amiodarone,
200 mg p.o. bid. She was a non-smoker, with no
occupational exposures.
Physical examination revealed an elderly

woman in mild respiratory distress. Heart rate
was 98 beats/min, BP was 110/80 mm Hg, respi-
ratory rate was 20 breaths/min, and temperature
was 38.2°C. She had fine inspiratory crackles at
both lung bases extending up to the mid zones.
There was no finger clubbing. The rest of the
physical examination was normal, except for a
blue-grey hyperpigmentation of the face (Figure
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iodine by weight, we hypothesized that the high
attenuation of the pulmonary infiltrates was
caused by the incorporation of amiodarone.
These findings were believed to be consistent

with a diagnosis of amiodarone induced pul-
monary toxicity, presenting as mass-like periph-
eral opacities. Because the patient had already
manifested cutaneous manifestations of amio-
darone toxicity (blue-gray syndrome), the drug
was discontinued without introducing other ter-
apy. Two weeks later, fever and dyspnea were re-
solved. The patient was followed up with serial

CT scans and three months after stopping the
amiodarone, the scans showed a complete resolu-
tion of the parenchymal masses. The patient has
been followed up for 1 year, with no relaps of
symptoms or radiographic changes, while the
blue-grey discoloration of the face was attenuat-
ed, but not completely resolved.

Discussion

This case represents an unusual presentation
of amiodarone pulmonary toxicity, presenting
with focal opacities that are mass-like. There
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Figure 1. Blue-gray hyperpigmentation of the face (Blue
Gray Syndrome).

Figure 2. Chest radiograph showing hazy opacities in both
lung bases.

Figure 3. A, B, CT scan of the chest without contrast medium at different levels showing enhanced infiltrates, due to the io-
dine content in amiodarone. Following radiotherapy.
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have been some report on amiodarone induced
pulmonary masses or cutaneous vasculitic over
the last years1-4, but in our report is described a
contemporary manifestation of pulmonary mass-
es and cutaneous toxicity under the form of blue-
gray syndrome and not to vasculitis.
Amiodarone is an iodinated benzofuran deriv-

ative used in the treatment of supraventricular
and ventricular arrhythmias. This drug, however,
has a variety of side effects5. Lung involvement
is the most serious, with amiodarone-induced
pulmonary toxicity (AIPT) occurring in 5 to 10%
of patients. Although AIPT develops more com-
monly in patients treated with high doses (> 400
mg/d), it is not uncommon at low doses (200
mg/d) or after a short treatment6.
Amiodarone can damage the lung through an

indirect immune reaction or direct cytotoxic
damage. The different mechanism of injury con-
tribute to the variability of symptoms onset, rang-
ing from 1 to 6 months. The presenting signs and
symptoms are often aspecific and include cough,
dyspnea, fever and weight loss. Leukocytosis and
an elevated erythrocyte sedimentation rate are
frequent, but sometimes are absent. Pulmonary
function tests usually reveal a restrictive pattern
and a decreased diffusion capacity. The symp-
toms and the imaging findings are often attrib-
uted to heart failure, pneumonia, or malignancy.
The radiographic manifestations of AIPT are
protean7,8, reflecting the different mechanisms of
injury. Frequently, AIPT presents as nonspecific
interstitial pneumonia (NSIP) with infiltration of

the pulmonary interstitium with inflammatory
cells, interstitial fibrosis, and hyperplasia of type
II pneumocytes. High-resolution CT reveal re-
gions of ground-glass opacity and interlobular
septal thickening with minimal architectural dis-
tortion. This radiological picture can progress to
predominant fibrosis with honeycombing and
traction bronchiectasis. Less commonly, AIPT
can manifest as bronchiolitis obliterans organiz-
ing pneumonia (BOOP) with more patchy inter-
stitial inflammation and fibrotic plugs that oc-
clude terminal bronchioles, alveolar ducts and
alveoli. In rare cases AIPT can manifest as one
or more focal peripheral opacities that are mass-
like. These opacities usually show an elevated at-
tenuation because of the incorporation of iodine-
rich amiodarone. High attenuation is noted not
only in the lungs, but also in the liver and spleen
because of the incorporation of metabolites into
the reticuloendothelial system. AIPT presenting
as a pulmonary mass in association with cuta-
neous vasculitis has also been reported8, with
complete resolution of the lung and skin abnor-
malities after cessation of the drug. In our case,
howewer, the cutaneous side effects was due to
skin hyperpigmentation by amiodarone and not
to vasculitis. Skin pigmentation is produced by
solar elastosis, increase in melanin and accumu-
lation of the amiodarone pigment in the upper
dermis9. The degree of solar elastosis and the
amount of amiodarone pigment is related to total
doses of amiodarone. The pathogenesis of amio-
darone-induced hyperpigmentation may be relat-
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Figure 4. Broncoalveolar lavage. Marked increase of alve-
olar macrophages with finely vacuolated cytoplasm at the
light microscopy (foamy cells) (haematoxylin and eosin
stain; 400 ×).

Figure 5. CT scan seven months after stopping the amio-
darone, which shows a complete resolution of the parenchy-
mal masses.
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ed to the basic action of the drug on the lysosome
and to extra phototoxic-induced lysosomal dam-
age. Using electron microscopy and high-perfor-
mance liquid chromatography, amiodarone de-
posits have been identified in the hyperpigment-
ed skin sample from a patient treated with this
antiarrhythmic agent, indicating that amiodarone
hyperpigmentation is related to drug deposition
on photoexposed skin10. The pigmentation is
clinically characterized by progressive blue-gray
discoloration of predominantly sun-exposed ar-
eas and slowly fades after discontinuation of
therapy but sometimes – as in our case – may
persist for months to years11.

References

1) RODRIGUEZ-GARCIA JL, GARCIA-NIETO JC, BALLESTA F.
Pulmonary mass and multiple lung nodules mim-
icking a lung neoplasm as amiodarone–Induced
pulmonary toxicity. Eur J Intern Med 2001; 12:
372-376.

2) PICCIONE W Jr, FABER LP, ROSENBERG MS. Amio-
darone-induced pulmonary mass. Ann Thorac
Surg 1989; 47: 918-919.

3) INAMPUDI P, GROSS BH, TANKANOW LB. Lung masses
in a 70-year-old man. Chest 2005; 127: 1433-
1436.

4) GONZÁLEZ GORDALIZA MC, VICENTE BÁRTULOS A,
SÁNCHEZ CORRAL JA, BERNAL MORELL E. Nodular

alveolar pattern of presentation for amiodarone
pulmonary toxicity. Radiologia 2006; 48: 99-102.

5) JESSURUN GA, CRIJNS HJ. Amiodarone pulmonary
toxicity. Br Med J 1997; 314: 619-620.

6) JESSURUN GA, HOOGENBERG K, CRIJNS HJ. Bronchioli-
tis obliterans organizing pneumonia during low-
dose amiodarone therapy. Clin Cardiol 1997; 20:
300-302.

7) VERNHET H, BOUSQUET C, DURAND G, GIRON J, SENAC

JP. Reversible amiodarone-induced lung disease:
HRCT findings. Eur Radiol 2001; 11: 1697-703.

8) MCNEIL KD, FIROUZ-ABADI A, OLIVER W, ZIMMERMAN

PV. Amiodarone pulmonary toxicity–three un-
usual manifestations. Aust N Z J Med 1992; 22:
14-18.

9) SCHARF C, OECHSLIN EN, SALOMON F, KIOWSKI W. Clini-
cal picture: amiodarone-induced pulmonary mass
and cutaneous vasculitis. Lancet 2001; 358: 2045.

10) KLEIN AD, PARDO RJ, GOULD E, KERDEL F. Blue-gray
discoloration of the face. Amiodarone-induced cu-
taneous hyperpigmentation. Arch Dermatol 1989;
125: 417, 420-421.

11) AMMOURY A, MICHAUD S, PAUL C, PROST-SQUARCIONI C,
ALVAREZ F, LAMANT L, LAUNAY F, BAZEX J, CHOUINI-
LALANNE N, MARGUERY MC. Photodistribution of
blue-gray hyperpigmentation after amiodarone
treatment: molecular characterization of amio-
darone in the skin. Arch Dermatol 2008; 144: 92-
96.

12) YONES SS, O’DONOGHUE NB, PALMER RA, MENAGÉ

HDU P, HAWK JL. Persistent severe amiodarone-in-
duced photosensitivity. Clin Exp Dermatol 2005;
30: 500-502.

G. Facchini, S. Forte, P. Podda, F. Piro, S. Carlone


