
Shortness of breath, fever, cough, 
and more in an elderly woman
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A n 87-year-old woman was brought to 
the intensive care unit with worsening 

shortness of breath on exertion, fatigue, or-
thopnea, paroxysmal nocturnal dyspnea, lower 
extremity swelling, subjective fever, produc-
tive cough, and rhinorrhea over the last week. 
She reported no chest pain, lightheadedness, 
or palpitations. Her medical history included 
the following:
• Coronary artery disease requiring coronary 

artery bypass grafting
• Ischemic cardiomyopathy
• Severe mitral regurgitation 
• Moderate tricuspid regurgitation 
• Pulmonary hypertension
• Cardiac arrest with recurrent ventricular 

tachycardia requiring an implanted cardio-
verter-defibrillator and amiodarone therapy

• Hypothyroidism requiring levothyroxine
• Asthma with a moderate obstructive pat-

tern: forced expiratory volume in 1 sec-
ond (FEV1) 60% of predicted, forced vital 
capacity (FVC) 2.06 L, FEV1/FVC 54%, 
diffusing capacity for carbon monoxide 
(DLCO) 72% of predicted with positive 
bronchodilator response

• Long-standing essential thrombocythemia 
treated with hydroxyurea. 

 Before admission, she had been reliably 
taking guideline-directed heart failure therapy 
as well as amiodarone for her recurrent ven-
tricular tachycardia. Her levothyroxine had 
recently been increased as well. 
 Physical examination. On admission, 
her blood pressure was 95/53 mm Hg, heart 
rate 73 beats per minute, temperature 36.7ºC 
(98.1ºF), and oxygen saturation 81% requir-
ing supplemental oxygen 15 L/min by non-

rebreather face mask. Physical examination 
revealed elevated jugular venous pressure, bi-
basilar crackles, lower extremity edema, and a 
grade 3 of 6 holosystolic murmur both at the 
left sternal border and at the apex radiating to 
the axilla. There was no evidence of wheezing 
or pulsus paradoxus.
 Initial laboratory evaluation revealed ab-
normal values (Table 1). 
 Electrocardiography showed sinus rhythm 
and an old left bundle branch block.
 Chest radiography showed cardiomegaly, bi-
lateral pleural effusions, and pulmonary edema.

 ■ WHAT IS THE CAUSE OF HER SYMPTOMS?

1 Based on the available information, which 
of the following is the most likely cause of 
this patient’s clinical presentation?

 □ Acute decompensated heart failure
 □ Pulmonary embolism
 □ Exacerbation of asthma
 □ Exacerbation of chronic obstructive 

 pulmonary disease (COPD)

Heart failure is a clinical diagnosis based on 
careful history-taking and physical examina-
tion. Major criteria include paroxysmal noc-
turnal dyspnea, orthopnea, elevated jugular 
venous pressure, pulmonary crackles, a third 
heart sound, cardiomegaly, pulmonary edema, 
and weight loss of more than 4.5 kg with di-
uretic therapy.1 N-terminal pro-B-type na-
triuretic peptide (NT-proBNP) is also an ef-
fective marker of acute decompensated heart 
failure in the proper clinical setting.2 
 Our patient’s elevated jugular venous 
pressure, bibasilar crackles, lower extremity 
edema, chest radiography findings consistent 
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with pulmonary edema, markedly elevated 
NT-proBNP, history of orthopnea, paroxysmal 
nocturnal dyspnea, and dyspnea on exertion 
were most consistent with acute decompen-
sated heart failure. Her cough and subjective 
fevers were thought to be due to an upper re-
spiratory tract viral infection.
 Pulmonary embolism causes pleuritic 
chest pain, dyspnea, and, occasionally, el-
evated troponin. The most common feature 
on electrocardiography is sinus tachycardia; 

nonspecific ST-segment and T-wave changes 
may also be seen.3 
 Although pulmonary embolism remained 
in the differential diagnosis, our patient’s lack 
of typical features of pulmonary embolism 
made this less likely.
 Asthma is characterized by recurrent air-
flow obstruction and bronchial hyperrespon-
siveness.4 Asthma exacerbations present with 
wheezing, tachypnea, tachycardia, and pulsus 
paradoxus.5 
 Despite her previous asthma diagnosis, our 
patient’s lack of typical features of asthma ex-
acerbation made this diagnosis unlikely.
 COPD exacerbations present with in-
creased dyspnea, cough, sputum production, 
wheezing, lung resonance to percussion, and 
distant heart sounds, and are characterized by 
airflow obstruction.6,7

 Although our patient presented with 
cough and dyspnea, she had no history of 
COPD and her other signs and symptoms (el-
evated jugular venous pressure, elevated NT-
proBNP, and peripheral edema) could not be 
explained by  COPD exacerbation.

 ■ OUR PATIENT UNDERWENT  
FURTHER TESTING

Echocardiography revealed severe left ven-
tricular enlargement, an ejection fraction of 
20% (which was near her baseline value), 
diffuse regional wall-motion abnormalities, 
severe mitral regurgitation, and moderate tri-
cuspid regurgitation consistent with an exac-
erbation of heart failure. 
 We considered the possibility that her 
heart failure symptoms might be due to 
precipitous up-titration of her levothyrox-
ine dose, given her borderline-elevated free 
thyroxine (T4) and increase in cardiac index 
(currently 4.45 L/min/m2, previously 2.20 L/
min/m2 by the left ventricular outflow tract 
velocity time integral method). However, 
given her reduced ejection fraction, this 
clinical presentation most likely represented 
an acute exacerbation of her chronic heart 
failure. Her subjective fevers were thought 
to be due to a viral infection of the upper 
respiratory tract. The macrocytic anemia 
and thrombocytopenia were thought to be 
a side effect of her long-standing treatment 

TABLE 1

The patient’s laboratory values 

Test Valuea Reference range

Hemoglobin 8.5 12.0–15.5 g/dL

Mean corpuscular volume 125.7 81.6–98.3 fL

Peripheral smear Oval macrocytes  
and hypersegmented neutrophils

Vitamin B12 462 180–914 ng/L

Folate 6.7 > 4 µg/L

White blood cell count 8.9 3.5–10.5 × 109/L

Neutrophils 95% 42%–75%

Lymphocytes 2% 16%–52%

Monocytes 5% 1%–11%

Platelet count 105 150–450 × 109/L 

Creatinine 1.2 0.6–1.1 mg/dL

Sodium 138 135–145 mmol/L

Potassium 3.6 3.6–5.2 mmol/L

Troponin T 0.02 < 0.01 ng/mL

   At 3 and 6 hours later 0.01

N-terminal pro-B-type 
natriuretic peptide

22,000 5–263 pg/mL

Thyroid-stimulating hormone 0.8 0.3–5.0 mIU/L

Free thyroxine 1.91 0.7–1.9 ng/dL

Aspartate aminotransferase 107 8–43 U/L

Alanine aminotransferase 117 7–45 U/L
a Abnormal results are shown in bold.
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with hydroxyurea for essential thrombocy-
themia, although amiodarone has also been 
associated with cytopenia.8 
 Treatment was started with intravenous 
diuretics and positive pressure ventilation 

with oxygen supplementation. Her levothy-
roxine dose was reduced, and her hydroxy-
urea was stopped.
 After aggressive diuresis, our patient re-
turned to euvolemia. However, she had persis-

Heart failure  
is a clinical  
diagnosis based  
on careful  
history-taking  
and physical  
examination

Figure 1. Chest computed tomography axial views demonstrated increased attenuation 
in the liver (A, arrow) and left pleural base (B, arrow). Evaluation of the right lung base 
revealed ground-glass opacities (C, arrow) and honeycombing (D, arrow). These findings 
were consistent with amiodarone pulmonary toxicity.
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tent fine crackles and hypoxia. She had no fur-
ther fever, and her vital signs were otherwise 
stable. Her cytopenia improved with cessation 
of hydroxyurea. Chest computed tomography 
(CT) showed bibasilar ground-glass infiltrates 
with areas of interstitial fibrosis, high-attenu-
ation pleural lesions, and increased liver at-
tenuation (Figure 1). 
 Further testing for connective tissue dis-
ease and hypersensitivity pneumonitis was 
also done, and the results were negative. To 
exclude an atypical infection, bronchoalveo-
lar lavage was performed; preliminary micro-
bial testing was negative, and the white blood 
cell count in the lavage fluid was 90% macro-
phages (pigment-laden), 7% neutrophils, and 
3% lymphocytes.

 ■ WHAT IS THE CAUSE OF HER PERSISTENT 
PULMONARY FINDINGS?

2 Given the CT findings and laboratory re-
sults, what is the most likely cause of our 
patient’s persistent crackles and hypoxia?

 □ Heart failure with reduced ejection  
 fraction

 □ Bacterial pneumonia
 □ Idiopathic pulmonary fibrosis 
 □ Amiodarone pulmonary toxicity

Heart failure with reduced ejection frac-
tion can cause ground-glass opacities on CT 
due to increased pulmonary edema. Although 
our patient initially presented with acute de-
compensation of heart failure with reduced 
ejection fraction decompensation, she had re-
turned to euvolemia after aggressive diuresis. 
Moreover, increased pleural and liver attenu-
ation are not typically seen as a result of heart 
failure with reduced ejection fraction, making 
this diagnosis less likely.
 Bacterial pneumonia typically presents 
with cough, fever, and purulent sputum pro-
duction.9 Further evaluation usually reveals 
decreased breath sounds, dullness to percus-
sion, and leukocytosis.10 Chest CT in bacte-
rial pneumonia commonly shows a focal area 
of consolidation, which was not seen in our 
patient.11

 Idiopathic pulmonary fibrosis usually 
presents with slowly progressive dyspnea and 
nonproductive cough.12 Physical examination 

usually reveals fine crackles and occasionally 
end-inspiratory “squeaks” if traction bronchi-
ectasis is present.12 The diagnosis of idiopathic 
pulmonary fibrosis requires chest CT findings 
compatible with it (ie, basal fibrosis, reticular 
abnormalities, and honeycombing). How-
ever, it remains a diagnosis of exclusion and 
requires ruling out conditions known to cause 
pulmonary fibrosis such as hypersensitivity 
pneumonitis, connective tissue disease, and 
certain medications.12 
 Although idiopathic pulmonary fibrosis 
remained in the differential diagnosis, our 
patient remained on amiodarone, a known 
cause of pulmonary fibrosis.13 Similarly, the 
high-attenuation pleural lesions likely repre-
sented organizing pneumonia, which is more 
common in amiodarone pulmonary toxicity. 
And the ground-glass opacities made idio-
pathic pulmonary fibrosis unlikely, although 
they may be seen in an acute exacerbation of 
this disease.14 Thus, a diagnosis of idiopathic 
pulmonary fibrosis could not be made defini-
tively.
 Amiodarone pulmonary toxicity most 
commonly presents with acute to subacute 
cough and progressive dyspnea.13 Physical find-
ings are similar to those in idiopathic pulmo-
nary fibrosis and commonly include bibasilar 
crackles. Chest CT shows diffuse ground-glass 
opacities, reticular abnormalities, fibrosis, and 
increased attenuation of multiple organs, in-
cluding the lungs, liver, and spleen.14 Bron-
choalveolar lavage findings of lipid-laden 
macrophages suggest but do not definitively 
diagnose amiodarone pulmonary toxicity.15 
And patients with acute amiodarone pulmo-
nary toxicity may present with pigment-laden 
macrophages on bronchoalveolar lavage, as  
in our patient.16 
 Exclusion of hypersensitivity pneumonitis, 
connective tissue disease, and infection made 
our patient’s progressive dyspnea and chest 
CT findings of ground-glass opacities, fibrosis, 
and increased pulmonary and liver attenua-
tion most consistent with amiodarone pulmo-
nary toxicity.
 Amiodarone was therefore discontinued. 
However, the test result of her lavage fluid 
for influenza A by polymerase chain reaction 
came back positive a few hours later.

We started  
intravenous  
diuretics  
and positive 
pressure  
ventilation 
with oxygen, 
reduced her  
levothyroxine  
dose, and 
stopped her 
hydroxyurea
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 ■ WHAT IS THE NEXT STEP?

3 Given the positive influenza A polymerase 
chain reaction test, which of the follow-
ing is the best next step in this patient’s 
management?

 □ Surgical lung biopsy
 □ Stop amiodarone and start supportive  

 influenza management
 □ Stop amiodarone and start dronedarone
 □ Start an intravenous corticosteroid

Surgical lung biopsy is typically not required 
for diagnosis in patients with suspected amio-
darone pulmonary toxicity. In addition, acute 
respiratory distress syndrome has been docu-
mented in patients who have undergone sur-
gical biopsy for suspected amiodarone pulmo-
nary toxicity.17 
 Thus, surgical biopsy is typically only done 
in cases of persistent symptoms despite with-
drawal of amiodarone and initiation of steroid 
therapy.

 Stopping amiodarone and starting sup-
portive influenza management are the best 
next steps, as our patient’s fevers, cough, dys-
pnea, and laboratory test results were consis-
tent with influenza.18 Moreover, CT findings 
of ground-glass opacities and reticular abnor-
malities can be seen in influenza.19 
 However, concomitant amiodarone pul-
monary toxicity could not be ruled out, as CT 
showed increased lung and liver attenuation 
and fibrosis that could not be explained by in-
fluenza. And the elevation in aminotransferase 
levels more than 2 times the upper limit of nor-
mal and CT findings of increased liver attenu-
ation suggested amiodarone hepatotoxicity. 
However, definitive diagnosis would require 
exclusion of other causes such as congestive 
hepatopathy, in some cases with liver biopsy.13

 Our patient’s persistent hypoxia was 
thought to be due in part to influenza, and 
thus the best next step in management was to 
stop amiodarone and provide supportive care 
for influenza.

A common  
CT finding  
in bacterial  
pneumonia  
is a focal area  
of consolidation

A B

Figure 2. In A, repeat chest computed tomography demonstrated increased liver attenu-
ation (arrow); in B, it showed persistent ground-glass opacities (white arrow), increased 
pulmonary attenuation (black arrowhead), and worsening pleural effusions (black arrows). 
These findings supported the diagnosis of amiodarone pulmonary toxicity. 
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Amiodarone  
pulmonary 
toxicity most 
commonly  
presents  
with acute  
to subacute  
cough and  
progressive 
dyspnea

 Dronedarone is an antiarrhythmic drug 
structurally and functionally similar to amiod-
arone. There are far fewer reports of pulmonary 
toxicity with dronedarone than with amioda-
rone.20 However, lack of data on dronedarone 
in amiodarone pulmonary toxicity, increased 
rates of hospitalization and death associated 
with dronedarone in patients like ours with 
advanced heart failure, and our patient’s pre-
viously implanted cardioverter-defibrillator 
for recurrent ventricular tachycardia all made 
dronedarone an undesirable alternative to 
amiodarone.21

 Corticosteroids are useful in the treat-
ment of amiodarone pulmonary toxicity when 
hypoxia and dyspnea are present at diagno-
sis.13 Our patient’s hypoxia and dyspnea were 
thought to be due in part to her acute influ-
enza infection, and therefore corticosteroids 
were not used at the outset.
 However, concomitant amiodarone pul-
monary toxicity could not be excluded, and 
the elevation in aminotransferases of more 
than 2 times the upper limit of normal and 
CT findings of increased liver attenuation 
suggested amiodarone hepatotoxicity—
though congestive hepatopathy remained 
in the differential diagnosis. Therefore, sup-
portive therapy for influenza was instituted, 
and amiodarone was withheld. Her condi-
tion subsequently improved, and she was dis-
charged.

 ■ FOLLOW-UP 1 MONTH LATER

At a follow-up visit 1 month later, our patient 
continued to have dyspnea and hypoxia. She 
did not have signs or symptoms consistent 
with decompensated heart failure. 
 Pulmonary function testing revealed the 
following values:
• FEV1 0.69 L (56% of predicted)
• FVC 1.08 L (64% of predicted)
• FEV1/FVC ratio 64%
• DLCO 2.20 mL/min/mm Hg (12% of pre-

dicted). 
 Aminotransferase levels had also normal-
ized. Repeat chest CT showed persistent bi-
basilar interstitial fibrotic changes, enlarging 
bilateral pleural effusions, and persistent pe-
ripheral ground-glass opacities (Figure 2).

 ■ WHAT FURTHER TREATMENT  
IS APPROPRIATE?

4 Given the chest CT findings, which of the 
following is the most appropriate treat-
ment strategy for this patient?

 □ No further management, continue to hold  
 amiodarone

 □ Corticosteroids
 □ Repeat bronchoalveolar lavage
 □ Intravenous antibiotics

No further management of amiodarone pul-
monary toxicity would be appropriate if our 
patient did not have a high burden of symp-
toms. However, when patients with amioda-
rone pulmonary toxicity present with hypoxia 
and dyspnea, corticosteroids should be start-
ed.13 Our patient remained symptomatic after 
discontinuation of amiodarone and resolution 
of her influenza infection, and CT showed 
persistent signs of amiodarone pulmonary tox-
icity, which required further management.
 Corticosteroids are useful in treating ami-
odarone pulmonary toxicity when hypoxia 
and dyspnea are present at diagnosis. Our 
patient’s persistent ground-glass opacities, fi-
brotic changes, and increased attenuation in 
multiple organs on CT, coupled with a con-
firmed reduction in FVC of greater than 15% 
and reduction in DLCO of greater than 20% 
after recovery from influenza, were most con-
sistent with persistent amiodarone pulmonary 
toxicity.13 
 Although our patient’s amiodarone had 
been discontinued, the long half-life of the 
drug (45 days) allowed pulmonary toxicity 
to progress even after the drug was discontin-
ued.22 Because our patient continued to have 
hypoxia and dyspnea on exertion, the most 
appropriate next step in management (in ad-
dition to managing her pleural effusions) was 
to start corticosteroids. 
 For amiodarone pulmonary toxicity, pred-
nisone is typically started at 40 to 60 mg daily 
and can result in rapid improvement in symp-
toms.13 Tapering should be slow and may take 
several months.
 Bronchoalveolar lavage is typically used 
in suspected cases of amiodarone pulmonary 
toxicity only to rule out an alternative diagno-
sis such as infection. Lipid-laden macrophages 
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may be seen in the fluid. However, lipid-laden 
macrophages are not diagnostic of amiodarone 
pulmonary toxicity, as this finding may also be 
seen in patients taking amiodarone who do 
not develop pulmonary toxicity.15 Other find-
ings on bronchoalveolar lavage in amiodarone 
pulmonary toxicity are nonspecific and are 
not diagnostically useful.13

 Intravenous antibiotics are appropriate if 
bacterial pneumonia is suspected. However, 
bacterial pneumonia typically presents with 
cough, fever, purulent sputum production, 
and focal consolidation on chest imaging.9 
Our patient’s CT findings of persistent periph-
eral ground-glass opacities and lack of cough, 
fever, or purulent sputum production were 
not consistent with bacterial pneumonia, and 
therefore intravenous antibiotics were not in-
dicated.

 ■ CASE CONCLUSION

Given our patient’s persistent dyspnea, hy-
poxia, and chest CT findings consistent with 
amiodarone pulmonary toxicity, it was recom-
mended that she start corticosteroids. How-
ever, before starting therapy, she suffered a 
femoral fracture that required surgical inter-
vention. Around the time of the procedure, 
she had an ST-segment elevation myocardial 
infarction requiring vasopressor support and 
mechanical ventilation. At that time, the 
patient and family decided to pursue comfort 
measures, and she died peacefully.

 ■ MORE ABOUT AMIODARONE  
PULMONARY TOXICITY

Pulmonary toxicity is a well-described conse-
quence of amiodarone therapy.23 Amiodarone 
carries a 2% risk of pulmonary toxicity.24 Al-
though higher doses are more likely to cause 
pulmonary toxicity, lower doses also have 
been implicated.22,24 Preexisting pulmonary 
disease may predispose patients taking amio-

darone to pulmonary toxicity; however, this is 
not uniformly seen.25 
 Mortality rates as high as 10% from amiod-
arone pulmonary toxicity have been reported. 
Thus, diligent surveillance for pulmonary tox-
icity with pulmonary function tests in patients 
taking amiodarone is mandatory. In particular, 
a reduction in FVC of greater than 15% or in 
DLCO of greater than 20% from baseline may 
be seen in amiodarone pulmonary toxicity.26

 Amiodarone pulmonary toxicity can pres-
ent at any time after the start of therapy, but it 
occurs most often after 6 to 12 months.13 Pa-
tients typically experience insidious dyspnea; 
however, presentation with acute to subacute 
cough and progressive dyspnea can occur, es-
pecially with high concentrations of supple-
mental oxygen with or without mechanical 
ventilation.12,27 Findings on physical exami-
nation include bibasilar crackles. CT chest 
findings include diffuse ground-glass opacities, 
reticular abnormalities, fibrosis, and increased 
attenuation in multiple organs, including the 
lung, liver, and spleen.14

 The diagnosis of amiodarone pulmonary 
toxicity requires ruling out hypersensitivity 
pneumonitis, connective tissue disease, heart 
failure, and infection. Surgical biopsy and 
bronchoalveolar lavage are not commonly 
used to establish the diagnosis of amiodarone 
pulmonary toxicity, as surgical biopsy increases 
the risk of acute respiratory distress syndrome, 
and the results of bronchoalveolar lavage are 
usually nonspecific.13,15

 Initial treatment involves discontinuing 
the amiodarone once the diagnosis is suspect-
ed. If patients have worsening hypoxia or dys-
pnea at the time of diagnosis, corticosteroids 
can be used. Prednisone is typically started at 
40 to 60 mg daily and can result in rapid im-
provement in symptoms.13 Tapering of corti-
costeroids should occur slowly and may take 
several months. ■

Amiodarone’s  
long half-life  
allows 
pulmonary  
toxicity  
to progress  
even after  
discontinuation
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