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Abstract: Amiodarone is a commonly prescribed antiarrhythmic drug. It can cause a myriad of complications associated with its
long-term use, with amiodarone induced pulmonary toxicity being the worst. Amiodarone does this through its destructive properties
and its’ ability to accumulate if taken for extended periods of time or in high cumulative doses. Albeit uncommon, the management of
amiodarone induced pulmonary toxicity can be straightforward if recognized early. Otherwise, it can lead to severe respiratory failure
causing death. In this case report, we aim to highlight the importance of vigilance with clinicians prescribing amiodarone and to spark
interests into research for alternative management options of amiodarone induced pulmonary toxicity. This will be done through the
description of a case of a 64-year-old male presenting with cough and dyspnoea, who has been on a large dose of amiodarone daily for
the past 11 months. He was diagnosed too little, too late, which unfortunately culminated in his rapid fatality. This case is unique for
two reasons. The diagnosis of amiodarone induced pulmonary toxicity was through the clinical picture — without the use of invasive
investigations. In addition, the futile cessation of amiodarone and use of high dose systemic corticosteroids as a management — which
to our knowledge is uncommon in literature.
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Introduction

Amiodarone is a highly effective antiarthythmic drug that belongs in Class III of the Vaughan-Williams classification system
as it works primarily by blocking potassium channels. However, it also exhibits pharmacodynamic actions across the other
mechanisms of antiarrhythmics in the classification system.' It is very commonly used to treat supraventricular and
ventricular based arrhythmias. It has an iodine containing compound, known as an iodinated benzofuran derivative, which
is highly lipophilic, hence can accumulate in fat containing tissues and different organs such as lungs, liver, thyroid, eyes, and
heart — mainly highly perfused organs.'>** However, pulmonary toxicity is the most serious of all these complications of
amiodarone use.>>® Though it may occur with any dosage, the likelihood of pulmonary toxicity does decrease with lower
doses of amiodarone.® As amiodarone is one of the most prescribed antiarrhythmic medications in Australia and in the other
western counterparts, all users and clinicians need to be wary and look out for the complications associated with it.

This case report discusses a 64-year-old male who developed amiodarone induced pulmonary toxicity (APT) to which
he eventually succumbed from. It aims to highlight the different ways of diagnosing APT along with the importance of
vigilance associated with the use of this antiarrhythmic in all patients, as there is a possibility of irreversible pulmonary
toxicity like in the case of this patient — to which the warranted treatment can no longer hold any benefits. The CARE
guidelines were used for the reporting of this case.’

Case Report
A 64-year-old male developed a 6-day history of cough with worsening shortness of breath. His cough was episodically
productive with white phlegm. There was no green or yellow sputum. He denied any paroxysmal nocturnal dyspnoea,
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palpitations, chest pain, gastrointestinal or neurological symptoms. At the emergency department due to the nature of his
presenting signs and symptoms along with his multiple cardiological background, he was quickly referred and admitted
under the joint care of the general medical and cardiology team.

His medical history includes rheumatic heart disease, mechanical aortic valve, non-ischemic dilated cardiomyopathy,
atrial fibrillation, hypertension, and hypercholesterolemia. He was a previous heavy smoker with a total of approximately
40 pack years. He also had a large alcohol intake history, with about 20 standard drinks a week. His occupational history
only involves school bus driving in his early years, and as a taxi driver in his recent years. He currently takes sacubitril-
valsartan, bisoprolol, dapagliflozin, frusemide, thyroxine, warfarin, budesonide-formoterol puffer as well as amiodarone.
He had an initial triple chamber pacemaker placed 5 years ago, which was changed very shortly after to a right sided dual
chamber pacemaker due to an infection. The patient had an episode of ventricular tachycardia about 11 months prior to
this admission and was placed on oral amiodarone 200mg twice a day indefinitely.

On examination, he was afebrile, had a lying blood pressure of 85/63, standing blood pressure of 92/66, a heart rate of
55 beats per minute, tachypnoeic at 26 breaths a minute and oxygen saturations of 90% on room air. His general
appearance revealed a thin man, slightly cachexic with visible ribs showing. There was obvious dyspnoea at rest, but he
was otherwise alert and oriented. There were no signs of clubbing or carbon dioxide retention. His mucous membrane
was moist. There was no appreciable pallor. His jugular venous pressure was 5Scm. His heart sounds were dual with the
clicking sound of a mechanical aortic valve. He had florid fine crackles bilaterally through both lung fields. These
crackles were not cleared on coughing. His abdomen was soft and non-tender. There was no ankle or sacral edema.

Upon admission, his electrocardiogram (ECG) showed a ventricular paced rhythm at a rate of 55 beats per minute that
otherwise looked like his previous ECGs before this admission. His covid test and respiratory swabs were negative. His
full blood count showed a significant increase in white cell count, high neutrophils, and mildly low haemoglobin. His
international normalized ratio (INR) was at 6. His electrolytes and kidney functions were normal. His liver function tests
showed raised liver markers. His calcium, magnesium and phosphate levels were mildly decreased. His B-type natriuretic
peptide was significantly elevated. His thyroid function tests which included triiodothyronine (T3), thyroxine (T4),
thyroid stimulating hormone (TSH), TSH receptor antibodies, anti-thyroid peroxidase and anti-thyroglobulin were
completely within normal limits. An autoimmune screen done for the patient returned negative as well. Majority of
the patient’s laboratory results can be found in Table 1. Previous echocardiograms done showed severely dilated left and

Table | All Laboratory Results with Reference Ranges and Relevant Units from Day [, 2, 4 and 5. Reference Ranges Based on Local
Pathology Lab Values. Day 3 Purposefully Omitted Due to Minimal Change in Values

Day | Day 2 Day 4 Day 5 Reference Ranges

with Units
Hemoglobin (Hb) 144 127 131 128 135-180 (g/L)
White Cell Count (WCC) 16.6 17.2 17.2 18.4 4-11 (xI10°/L)
Platelets (PIt) 606 540 404 389 140-400 (x10°/L)
Hematocrit (Hct) 0.43 0.36 0.39 0.39 0.39-0.52
Mean Corpuscular Hemoglobin (MCH) 29.8 30.2 30.1 29.8 27-33 (pg)
Red Cell Count (RCC) 4.84 421 435 429 4.5-6 (x10'%/L)
Mean Corpuscular Volume (MCV) 88 86 90 9l 80100 (fl)
Neutrophils 15.26 16.35 16.22 17.27 2-8 (x10°/L)
Lymphocytes 0.40 0.33 0.22 0.26 1—4 (x10°/L)
Monocytes 0.93 0.53 0.76 0.87 0.10-1.00 (x10°/L)
Eosinophils 0.00 0.02 0.00 0.02 <0.6 (x10°/L)

(Continued)
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Table | (Continued).

Day | Day 2 Day 4 Day 5 Reference Ranges

with Units
Basophils 0.03 0.02 0.02 0.02 <0.20 (x10°/L)
International Normalized Ratio (INR) >10.0 0.9-1.2
Prothrombin time (PT) >120 9-13 (sec)
Activated Partial Thromboplastin Time (aPTT) 75 25-38 (sec)
Fibrinogen 6.3 1.7-4.5 (g/L)
Sodium 122 134 136 138 135-145 (mmol/L)
Potassium 5.0 4.1 35 4.5 3.5-5.2 (mmol/L)
Chloride 89 99 99 99 95—110 (mmol/L)
Bicarb 19 26 30 31 22-32 (mmol/L)
Anion Gap (AG) 14 9 7 8 4-13 (mmol/L)
Urea 19.5 13.1 9.4 8.1 2.9-8.2 (mmol/L)
Creatinine 207 84 65 55 64-108 (umol/L)
Urealcreatinine 94 156 145 147 40-100
GFR 28 84 >90 >90 >90 (mL/min/1.73m?)
Urate 0.52 0.28 0.20 0.15 0.15-0.5 (mmol/L
Protein (Total) 66 55 57 59 60-80 (g/L)
Albumin level 34 29 30 31 35-50 (g/L)
Globulin 32 26 27 28 2545 (g/L)
Bilirubin (Total) 28 14 18 23 <20 (umol/L)
Bilirubin (Conjugated) 16 8 9 I <4 (umol/L)
Alkaline Phosphatase (ALP) 316 255 223 216 30-110 (unit/L)
Gamma-glutamyl Transferase (GGT) 434 354 312 272 <55 (unit/L)
Alanine Transaminase (ALT) 413 366 284 197 <45 (unit/L)
Aspartate Transaminase (AST) 638 271 119 65 <35 (unit/L)
Lactate Dehydrogenase (LDH) 1282 662 634 679 120-250 (unit/L)
Calcium Level (Albumin corrected) 1.99 2.06 2.07 2.04 2.10-2.60 (mmol/L)
Phosphate 1.84 0.82 0.49 0.90 0.75-1.50 (mmol/L)
Magnesium .16 0.87 0.67 0.65 0.70-1.10 (mmol/L)
Osmolality (Serum) 276 292 293 296 275-295 (mmol/L)
B-type Natriuretic Peptide (BNP) 3998 3450 <100 (ng/L)
Cardiac Troponin | (cTnl) 41 <54 (ng/L)
C-Reactive Protein (CRP) 172 <5.0

(Continued)
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Table 1 (Continued).

Day | Day 2 Day 4 Day 5 Reference Ranges

with Units
Erythrocyte Sedimentation Rate (ESR) 14 <14 (mm/hr)
Procalcitonin 0.75 0.50-2.00 (ug/L)
Free Thyroxine (T4) 14.7 11.5-22.7 (pmol/L)
Thyroid Stimulating Hormone (TSH) 1.7 0.55-4.78 (mUIL)
Anti-TSH Receptor Antibodies <0.3 <I.8 (IU/L)
Anti-Thyroid Peroxidase Antibodies (Anti-TPO) 3 <50 (IU/L)
Anti-Thyroglobulin Antibodies (Anti-TG) 19 <100 (IU/L)
Fraction of Inspired Oxygen (FiO,) 0.60 0.73 0.90
Blood Gas Temperature 36.6 36.7 364 °C
Blood Gas pH 7.35 743 7.33
pO2 59 40 39 83—108 mmHg
pCO2 33 38 55 32-48 mmHg
Blood Gas Oxygen Saturation 88 74 65 94-98 (%)
Arterial Blood Gas (ABG) Bicarbonate Levels 18 25 28 22-32 (mmol/L)
Blood Gas Lactate 1.9 2.3 2.8 0.5-2.2 (mmol/L)
Carboxyhaemoglobin 1.3 1.0 1.6 <I.5 (%)
Methaemoglobin 0.3 <0.2 0.3 <I.l (%)
Iron level 6 12-31 (umol/L)
Transferrin 1.9 1.6-3.4 (g/L)
Transferrin Saturation 14 1545 (%)
Ferritin 4250 45-715 (ug/L)
Urinary Osmolality 373 (mmol/Kg)
Urine Random Sodium Level I (mmol/L)
Blood culture No growth | No growth | No growth
Urine culture No growth | No growth
Respiratory serology (Influenza A, Influenza B, Negative
Parainfluenza |, 2, 3, 4, Adenovirus, Respiratory
Syncytial Virus (RSV), Human Metapneumovirus,
Rhinovirus)
Covid-19 PCR Negative
Rheumatoid Factor (RF) <20 <20 (IU/mL)

(Continued)
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Table | (Continued).

Day | Day 2 Day 4 Day 5 Reference Ranges
with Units

Antineutrophilic Cytoplasmic Antibodies (ANCA) C-ANCA — Negative titre
Atypical C-ANCA — Negative titre
P-ANCA — Negative titre

MPO-ANCA (igG) - | <20
PR3-ANCA (igG) - | <20
Anti-Nuclear Antibodies (ANA) Negative
titre
Extractable Nuclear Antigen Antibodies (ENA) Negative
titre
Angiotensin Converting Enzyme (ACE) 41 37-211 (pg/L)

right ventricle, dilated left and right atrium, an ejection fraction of 19%, right ventricular systolic pressure of 78mmHg.
His chest x-ray (CXR) taken is shown in Figure 1. A high-resolution computed tomography (HRCT) was also performed
several hours after, as shown in Figure 2. Over the course of this event, he would have CXRs taken almost daily, that
were all similar to that shown in Figure 1. His initial diagnostic impression was decompensated heart failure with fluid
overload.

He was initially managed by being placed on high flow oxygen at 60L/min and a fraction of inspired oxygen (Fi02) at 65%.
The rest included intravenous frusemide, withholding of his amiodarone, and changing to digoxin instead. He was initially placed
on coverage for pneumonia with ceftriaxone and doxycycline which was later ceased when there was no evidence of pneumonia.
Over the subsequent days, the patient developed increasing oxygen requirement and troubles maintaining his oxygen saturations.
He had multiple trials of decreasing the flow rates and the FiO2 independently with no success. Instead, his oxygen saturations did
progressively decrease to a lowest of 66% despite being back on 60L/min and an increased FiO2 up to 88%. He was later changed
to a continuous positive airway pressure (CPAP) device with a peak end expiratory pressure (PEEP) of 9 and FiO2 of 90% that
yielded no success as he continued to saturate around 70% to 75%. When the respiratory physician was consulted, the patient was

MOBILE
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Figure 1 CXR image. Diffuse bilateral fine reticular interstitial densities. Peribronchial thickenings. Enlarged heart. No discrete consolidation.
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Figure 2 Axial HRCT images progressing inferiorly; showing diffuse ground glassing with basal predominance, interstitial thickening and traction bronchiectasis, with minimal
patchy areas of lobular sparring. Upper lobe emphysematous changes. No areas of consolidation or honeycombing present.

placed on pulsed intravenous methylprednisolone of 1000mg once daily for 3 days with the intention to wean off with oral
prednisolone subsequently. In taking with the clinical picture, though 11 months being a relatively short period, the use of 200mg
of amiodarone twice daily led to APT in this patient, complicated by decompensated heart failure. Further arterial blood gases
performed over his last days, shown in Table 1, showed respiratory acidosis, decreasing trend of partial pressure of oxygen, and an
increasing trend of partial pressure of carbon dioxide. The patient received two doses of his pulsed intravenous methylpredni-
solone before the joint decision was made between family and clinicians for the patient to be transitioned onto the palliative
pathway due to an absence of improvement — he was kept on the CPAP and started on a syringe driver for comfort. Unfortunately,
the patient succumbed to his type 2 respiratory failure two hours later.

Discussion
Amiodarone induces pulmonary toxicity through a direct cytotoxic effect, an indirect damage through an immunological
reaction or through accumulation of phospholipid complexes within the lung parenchyma and/or the pleura.*° It has also
been found to increase the production of toxic-free radicals in tissues.'® APT is less frequent than thyroid and eye
complications, but it is deemed to be the most dangerous of all possible complications. The effects of amiodarone on the
lung can take on an acute, subacute or a chronic form.” Some initial pulmonary specific events are bronchospasm, exacerbation
of obstructive airway diseases, interstitial pneumonias, acute respiratory distress syndromes, pleural effusion, interstitial
thickenings, and diffuse alveolar haemorrhages.”*'*!" Masses and nodules are typically formed in later stages of APT.*'*!?
Some risk factors associated with the development of APT include high cumulative doses, prolong duration of use, existing
lung diseases and/or multiple comorbidities, increased age, and recent pulmonary angiograms.®® Investigations often done to
determine if a clinical presentation is APT related are lung function tests and bronchoalveolar lavages. Lung function tests often
demonstrate a restrictive picture, and a reduction of diffusion capacity for carbon monoxide by more than 15% from a recent lung
function test is a highly sensitive and highly specific finding.®'"*'* Bronchoalveolar lavages done in APT may range from findings
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such as haemorrhagic lavage return fluid in acute forms, to lymphocytosis, neutrophilia and eosinophilia.*'° If present, cytology
showing foam cells are helpful in making a diagnosis of APT more probable.'*

CXR if done may show patchy or diffuse infiltrates, usually bilateral. A HRCT is considered essential in aiding the
diagnosis of APT. HRCT, albeit no pathognomonic changes, has the term “amiodarone pneumonitis” which may include
ground glass opacities, focal or generalized parenchymal infiltrates unilaterally or bilaterally, interstitial pneumonia (UIP
or NSIP), nodules, interstitial or pleural thickening and pleural effusions. High attenuation areas which resemble
deposition of iodine compounds within the lung parenchyma may also occur.>*'2

There is no one definite test to diagnose APT, hence once common differentials are excluded and if the clinical picture
is fitting, a diagnosis of APT can then be made.

The management of APT depends on its severity, for mild cases, cessation of amiodarone and replacement with another
antiarrhythmic agent may suffice. If in doubt, cardiologists should always be consulted. If it is clinically severe, it could range
from the use of mechanical ventilation to corticosteroid use, sometimes aggressively. Prednisolone if used can be commenced at a
dose of 0.5-1mg/kg for a year>* With the right starting dosage of prednisolone, patients with APT may achieve partial or
complete resolution of their amiodarone induced pulmonary damage.'>'® It is essential to note that after cessation of amiodarone,
there could be a duration of worsening symptoms due to its long half-life.'® Conversely, all patients starting therapy on long term
oral amiodarone should receive baseline testing of a CXR, lung function test, liver function test along with thyroid function tests —
this should be followed up in regular intervals.>®'%!”

In this report, we have described a case of a late diagnosed APT that developed acutely into type 2 respiratory failure leading
to the demise of a 64-year-old male. This patient had been taking 11 months of amiodarone at 200mg twice daily, and he
developed episodes of coughing and dyspnoea. A lung function test was not performed for the patient due to the inability of
removing his non-invasive ventilation as it causes severe desaturations. This case is unique in the sense that APT was diagnosed
clinically instead of the use of bronchoalveolar lavage. Furthermore, despite the quick discontinuation of amiodarone and the use
of intravenous pulsed methylprednisolone at high doses, it did not provide any rapid therapeutic relief or positive response as
suggested commonly in literature.*'*'>'® These factors have all contributed to the rapidity and severity of APT in this patient.
Though not previously highlighted in literature for the cut off for reversible versus non-reversible drug induced interstitial lung
disease, it could be considered that this patient’s APT may very well have been past that of a reversible stage.

Conclusion

In conclusion, amiodarone is a commonly prescribed antiarrhythmic drug that should be monitored regularly due to the
possibility of life-threatening pulmonary toxicity. Patients on regular amiodarone should be followed up by their
respective specialists regularly for monitoring of possible systemic toxicity — and not solely for pulmonary toxicity.
These patients presenting with suspicious APT should get an HRCT along with a lung function test if they are clinically
stable to do one. The current consensus for treatment would be for early identification and diagnosis of APT followed by
the immediate cessation of amiodarone and the quick aggressive use of systemic corticosteroid therapy.

As this case report has highlighted, because amiodarone can induce its harmful effects in months and can be fatal,
clinicians need to be vigilant to look out for possible presentations. A delayed diagnosis may lead to the futile use of
systemic corticosteroids and an increase in the risk of mortality. The diagnosis of APT should be considered after other
differentials are ruled out and can be made on the basis of clinical picture with or without the use of invasive
bronchoscopy and bronchoalveolar lavage. In fact, APT should always be considered on all patients on amiodarone
who present with acute or progressive respiratory symptoms and especially those with significant comorbidities.

Data Sharing Statement
All data and findings generated or analyzed during this study are included in this published article.

Ethics Approval and Consent to Participate
Full and written informed consent was obtained from the next of kin of this patient. This case report was conducted and
written in accordance with the Townsville Hospital and Health Service Human Research Ethics Committee (EX/2023/
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publishing of this case report.
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The next of kin of this patient and medical personnel involved in the care of the patient have given a full and written
consent in line for the publication of this case report which would include the use of clinical details, investigation
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