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Objective:

drug precautions.
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This study aims to analyze a severe adverse reaction of pulmonary fibrosis induced by
dronedarone hydrochloride tablets, and to provide a reference for clinical rational medication through

Methods: A case of pulmonary fibrosis induced by dronedarone hydrochloride tablets, along with related
literature was retrospectively analyzed.

Results: Patients over 65 years old with a history of exposure to amiodarone may increase the incidence
of pulmonary toxicity induced by dronedarone, and dronedarone should not be selected as a substitute
treatment drug for patients with amiodarone-induced pulmonary toxicity.

Conclusions: It is recommended that clinicians monitor the diffusion capacity of carbon monoxide and
lung ventilation function of patients before and after using dronedarone for treatment. For patients with
a history of amiodarone exposure, intermittent monitoring of chest X-rays and lung function is necessary.

Amiodarone hydrochloride tablets
Dronedarone hydrochloride tablets
Drug precaution

Pulmonary fibrosis

If lung function decreases, dronedarone should be immediately discontinued.

© 2024 Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND license
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Introduction

Amiodarone is a classic class Il antiarrhythmic drug commonly
used to treat arrhythmias. However, it has a long half-life, which
can lead to cumulative poisoning, coupled with various adverse re-
actions. Pulmonary toxicity is one of its severe adverse reactions.’
Dronedarone hydrochloride is a deiodinated benzofuran derivative
structurally similar to amiodarone (Figure 1). Its mechanism of ac-
tion in antiarrhythmic therapy is similar to that of amiodarone but
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with significantly reduced adverse reactions. This makes it a good
choice for patients with toxic reactions caused by amiodarone dur-
ing treatment.? Currently, there are few reports on dronedarone
causing pulmonary fibrosis, although there have been cases re-
ported of interstitial lung disease.> Here, we report a severe ad-
verse reaction of pulmonary fibrosis induced by dronedarone hy-
drochloride tablets in our hospital to provide a reference for the
clinical use of this drug. Meanwhile, we also analyze and dis-
cuss the rationality of replacing amiodarone with dronedarone af-
ter amiodarone-induced pulmonary toxicity to promote clinically
rational medication.

Case Description

A 66-year-old male patient was admitted on April 22, 2022,
with “paroxysmal atrial fibrillation” and underwent radiofrequency
ablation. During the surgery, the patient was infused with 300 mg
of amiodarone hydrochloride injection, followed by oral adminis-
tration of amiodarone hydrochloride tablets at a gradually decreas-
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Figure 1. Comparison of the structures of amiodarone and dronedarone.
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Figure 2. Comparison of chest CT changes in the patient.

ing dosage: 200 mg q8h within 5 days after the surgery, 200 mg
q12h from day 6 to 12, and 200 mg qd from day 12 onwards. On
February 1, 2023, the patient had chest tightness and shortness of
breath, which worsened after physical activity and lasted for sev-
eral minutes. These symptoms recurred and progressed over time.
On February 5, arterial blood gas analysis showed a PO, of 58.1
mmHg, and a chest CT scan showed interstitial proliferation and
scattered small nodules in both lungs (Figure 2A). On February 7,
due to amiodarone-induced hypothyroidism, the patient was ad-

ministered dronedarone hydrochloride tablets 400 mg orally twice
a day as a replacement therapy. On day 17, the patient had chest
tightness and shortness of breath, accompanied by intermittent
coughing and white sputum, who also felt weak and had a sore
throat. On day 22, the arterial blood gas analysis showed a PO, of
41.1 mmHg. On day 23, lung function tests showed FEV1/FVC at
50%, FEV1% predicted at 30%, and the lung CO diffusion capacity
is 31% predicted value, which suggested severe mixed ventilation
dysfunction and severe diffusion dysfunction, moreover, chest CT
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Figure 3. Changes in the course of the patient’s illness.

scan showed pulmonary fibrosis in both lungs (Figure 2B). The pa-
tient was suspected to have drug-related interstitial lung disease
and type I respiratory failure, so dronedarone hydrochloride tablets
were discontinued, and he was administered methylprednisolone
sodium succinate 40 mg intravenously once a day for 6 days. His
respiratory symptoms improved, and the chest CT scan showed an
improvement in pulmonary fibrosis (Figure 2C). On day 30, the pa-
tient’s dosage was changed to prednisone 40 mg orally once a day.
CT re-examination on day 56 (Figure 2D) showed that there was no
significant increase in interstitial proliferation in both lungs, and
the bilateral pulmonary fibrosis was improved compared to day 30.
Changes in the course of the patient’s illness are shown in Figure 3.

Discussion

Amiodarone has a wide range of antiarrhythmic effects and
generally does not induce new arrhythmia, making it a commonly
used antiarrhythmic drug in the clinic. However, in the case of
the patient mentioned above, after using amiodarone hydrochlo-
ride tablets for 9 months, he developed chest tightness, short-
ness of breath, decreased oxygen partial pressure, and changes in
pulmonary function and imaging (Figure 2A), as well as hypothy-
roidism. Therefore, dronedarone hydrochloride tablets were ad-
ministered. However, about 20 days later, the patient’s respiratory
symptoms worsened, accompanied by a progressive decrease in ar-
terial blood oxygen partial pressure and further changes in pul-
monary imaging. We posit that there exists a temporal correlation
between the occurrence of this event and the use of dronedarone.
Studies have reported that the incidence of amiodarone-induced
pulmonary fibrosis is between 1% and 5%, which usually occurs
12 to 60 months after medication. The risk factors include high
total cumulative doses (treatment time exceeding 2 months) and
high maintenance doses (>400 mg/day).* In this case, after the pa-
tient was administered dronedarone, his chest tightness, shortness
of breath, pulmonary function, and pulmonary imaging did not im-
prove, instead, a progressive exacerbation of these symptoms was
observed (Figure 2B). Therefore, the possibility of amiodarone play-
ing a synergistic role in adverse reactions was considered, but the
patient was given steroid treatment after stopping dronedarone hy-
drochloride tablets, resulting in a significant improvement in respi-
ratory symptoms and a significant reduction in pulmonary fibrosis
(Figure 2C, D). The patient did not have a history of underlying
lung disease, rendering the influence of previous diseases unlikely.
Furthermore, the patient had long-term exposure to amlodipine

and levothyroxine, which were reported to lead to dyspnea. How-
ever, there have been no reports of adverse reactions associated
with interstitial pneumonia or pulmonary fibrosis caused by these
medications. It was noteworthy that the patient continued to use
the aforementioned drugs after developing pulmonary interstitial
fibrosis, and their clinical symptoms and pulmonary imaging did
not show significant worsening. Thus, there is a high possibility
that dronedarone hydrochloride tablets have caused pulmonary fi-
brosis.

Dronedarone hydrochloride tablets (Multaq, Sanofi company)
were approved by the US Food and Drug Administration in July
2009 for the treatment of nonpermanent atrial fibrillation or flut-
ter.” The introduction of a methylsulfonyl group in its structure
reduces the half-life, lipophilicity, and tissue accumulation of the
drug, thereby reducing its amiodarone-like toxicity, particularly the
adverse effects on the thyroid and lungs.> Early animal experi-
mentation studies have shown that dronedarone can cause dam-
age to the alveoli, but controlled trials in humans have yet to
establish a relationship between dronedarone and alveolar dam-
age. Currently, adverse reactions of pulmonary fibrosis caused
by dronedarone have been reported with increasing clinical use
(Table).23:6.7 Herndndez Voth et al® reported on a 73-year-old
man who developed dyspnea, cough, and high-resolution chest CT
showed thickening of the interstitium and diffuse opacity of the
parenchyma after using dronedarone, suggesting the possibility of
pulmonary toxicity caused by dronedarone, which must be used
with caution. In addition, Siu et al’ reported 2 cases of pulmonary
fibrosis caused by dronedarone, which suggests that patients re-
ceiving dronedarone therapy, especially those with a history of
amiodarone exposure, need to be monitored intermittently with
chest X-rays to detect adverse drug reactions timely.

Previous literature research has demonstrated that the safety
of dronedarone is better than that of amiodarone, and it is gen-
erally recommended as a substitute treatment for amiodarone.
Immordino et al® recommend using dronedarone as a substitute
for amiodarone based on the patient’s condition within 48 hours.
This study retrospectively analyzed the effectiveness and safety of
dronedarone in patients with atrial fibrillation who stopped amio-
darone within 2 days (Group A, n=98) and those who had not
been treated with amiodarone within 2 months (Group B, n=680)
in the EURIDIS and ADONIS databases. The results showed a sim-
ilar incidence of slow arrhythmia between the 2 groups, but the
discontinuation of medication due to this event was significantly
higher in Group A than in Group B. Additionally, Group A expe-
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Table
Statistics of cases of fibrosis caused by dronedarone.
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Serial Author Time Journal Title Patient’s age Gender Medication History of amiodarone
number time exposure
1 Stack S? 2015 Chest. Diffuse alveolar damage ina 68 Female 6 months None
patient receiving dronedarone.
2 Hernéndez 2012 Am ] Respir Crit A 73-year-old man with 73 Male 70 days 2 years
Voth AR® Care Med interstitial lung disease due to
dronedarone.
3 Thornton D° 2015 J R Coll Physicians Organising pneumonia due to 67 Male 2 weeks None
Edinb dronedarone.
4 Siu CW’ 2012 Arch Intern Med Fatal lung toxic effects related 72 Female 9 months 14 months
to dronedarone use. 83 Male 12 days 10 days

rienced more severe heart failure events and heart failure hospi-
talizations, while the incidence of severe adverse events related to
the gastrointestinal tract and events leading to hospitalization or
death was similar between the 2 groups. Furthermore, a study by
Naccarelli et al® showed that switching immediately from amio-
darone to dronedarone in atrial fibrillation patients after amio-
darone loading doses or long-term treatment did not increase the
recurrence of arrhythmias or major adverse events, including QTc
interval prolongation or drug-induced bradycardia. However, the
study excluded patients who changed their amiodarone treatment
plan due to amiodarone-related toxicity, such as interstitial lung
disease or thyroid disease. Previous studies have demonstrated that
dronedarone does not affect thyroid function and can be used as
an alternative treatment for patients with amiodarone-induced hy-
perthyroidism.'” Therefore, can dronedarone be selected as a sub-
stitute treatment for patients with amiodarone-induced pulmonary
toxicity?

Currently, cases of dronedarone-induced pulmonary fibrosis
have been reported to occur from 12 days to 9 months after med-
ication and related risk factors are still unclear. Associated re-
ports have shown that the incidence of adverse reactions in in-
dividuals aged 65 and above is twice that of young people.!!
The dronedarone product label indicates that the exposure in pa-
tients aged 65 and above is 23% higher than that in patients un-
der 65. As shown in Table, all cases of dronedarone-induced pul-
monary toxicity occurred in patients over the age of 65, suggest-
ing age may be a relevant risk factor. Furthermore, while there
is research supporting the safety of dronedarone as a substitute
for amiodarone, the related research did not include analysis of
patients with amiodarone-induced pulmonary toxicity. Table also
shows that patients with dronedarone-induced pulmonary tox-
icity had a history of amiodarone exposure. In this case, the
patient experienced interstitial proliferation changes after using
amiodarone, which progressed to interstitial fibrosis after switch-
ing to dronedarone. Therefore, amiodarone has a long half-life of
55 to 60 days and tends to accumulate in adipose tissue and
lungs, leading to the possibility of progression of pulmonary tox-
icity even after discontinuation of the drug for weeks or months.
At the same time, patients experienced pulmonary toxicity from
amiodarone, who are not recommended to reintroduce amiodarone
or other drugs that have been shown to have pulmonary toxic-
ity due to the high risk of recurrence of pulmonary toxicity.’? In
conclusion, it is recommended to closely monitor patients with a
prior history of amiodarone exposure for any alterations in clini-
cal symptoms, pulmonary function, and lung imaging. Additionally,
timely evaluation of amiodarone-associated pulmonary toxicity is
strongly recommended. Meanwhile, they should avoid the use of
dronedarone as an alternative therapeutic agent for patients with
amiodarone-induced pulmonary toxicity and could choose beta-
blockers, propafenone, and other drugs with low pulmonary tox-
icity, while systemic hormone therapy may also be recommended
to patients with progressive disease.

Conclusions

In recent years, the clinical use of dronedarone hydrochlo-
ride tablets has gradually increased, but reports on dronedarone-
induced pulmonary fibrosis are relatively rare. Therefore, clinicians
should pay attention to the adverse reactions of dronedarone. The
above case analysis and literature reviews suggest that patients
over the age of 65 may be at risk for dronedarone-induced lung
toxicity. Therefore, it is recommended that clinicians should mon-
itor lung function and arterial blood gas levels during medication.
For patients with a history of amiodarone exposure, whose chest
X-rays and pulmonary function should be intermittently moni-
tored, and if lung function declines, dronedarone should be discon-
tinued immediately.?” Additionally, for patients who experience
pulmonary toxicity during amiodarone use, dronedarone is not rec-
ommended as a substitute treatment. Currently, there are limited
data on dronedarone-induced pulmonary fibrosis, and the conclu-
sions of this study may have some limitations.
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