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CASE REPORTS
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ABSTRACT

Amiodarone is one of the most frequently used antiarrhythmic drugs on the market, treating both life-threatening ventricular
arrhythmias as well as supraventricular tachyarrhythmias. Some of its most commonly known side effects include corneal deposits,
cardiac toxicity, pneumonitis, thyroid hormone fluctuation, and dermatological reactions. Despite the frequency of occurrence of
neurological complications secondary to Amiodarone they remain to be under-recognized by healthcare professionals. This case

report aims to increase awareness of the neurological complications of Amiodarone.
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1. INTRODUCTION

Amiodarone has a wide range of side effects that can po-
tentially cause toxicity to vital organs. At its extremes the
agent can cause cardiac toxicity, pneumonitis, and has even
led to sudden cardiac death. Given the agent’s significant
side effect load, the Food and Drug Administration issued
4 boxed warnings for the agent, including risk of worsened
arrhythmia, life threatening arrhythmia, hepatotoxicity, and
pulmonary toxicity. The medication is also famously known
to cause dysfunction in thyroid metabolism as well. The
extent of the side effect load of the agent demands regular
patient monitoring and baseline testing to ensure changes
in cardiac, pulmonary, liver function, and thyroid function
tests are quickly recognized when they occur. Certainly,
these are but a few of the organ systems that are affected by
Amiodarone. Other well-recognized reactions to the agent
that require monitoring included optic neuropathy, corneal
microdeposits, and photosensitivity. One of the lesser known

adverse effects of the drug is neurotoxicity. That is likely
because neurotoxicity more commonly occurs in the geriatric
population, as the elderly are overall more neurologically
sensitive to the medication.'!! Due to the lack of recognition
of this serious and life-altering side effect, here we document
a case of amiodarone induced neurotoxicity in an elderly
woman treated for paroxysmal atrial fibrillation.

2. CASE PRESENTATION

A 70 year old African American female with a past medical
history of paroxysmal atrial fibrillation, hypertension (HTN),
Type 2 Diabetes Mellitus (DM2), and cardiovascular accident
(CVA) in 1980, with residual right sided weakness presented
to the emergency department on 23 November 2019, with
complaints of progressive generalized weakness and dizzi-
ness. The patient complained of unsteady gait and imbalance,
which progressively reduced her ability to ambulate prompt-
ing her to seek further medical evaluation. The patient was
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previously admitted for less severe, yet similar symptoms
and discharged on 18 October 2019, due to unknown etiology
after testing was noted to be unremarkable.

On initial evaluation, the patient presented with significant
cerebellar ataxia that she stated became pronounced two
days prior to admission. She was unable to ambulate and
had a severe orthostatic tremor and rotational gyration of
the upper torso upon standing. Physical examination was
positive for dysmetria, ataxia, and severe dysarthria. A mild
resting tremor of the upper extremities was noted bilaterally.
Finger-to-nose test was abnormal with significant overshoot-
ing present bilaterally. Patient maintains a wide based gait
when standing. Heel-to-shin testing revealed undershooting
and overshooting of target with jerky movements elicited
on both sides. Patient is oriented to person, place, and time.
Cranial nerve 1 (olfactory nerve) was not tested. Physical
exams testing cranial nerves 2-12 demonstrated no focal
neurological deficits, with the exception of cranial nerve 8.
The patient was noted have right-sided sensorineural hearing
loss. Musculoskeletal examination revealed strength of 4/5
in the right upper extremity, 5/5 in left upper extremity, 5/5 in
lower extremities bilaterally and sensation intact throughout.
Additional physical examination including respiratory, car-
diovascular, gastrointestinal, and thyroid examination were
unremarkable.

A full workup was completed in order to evaluate the pa-
tient’s current medical status. Computed tomography (CT)

IR

of the head without contrast, CT angiography of the brain
with contrast, and CT angiography of the neck with contrast
were all completed upon admission and did not show any
acute pathology. The patient also had a magnetic resonance
imaging (MRI) of the brain performed on 21 November 2019
by her primary care provider, which noted evidence of mild
microvascular ischemic changes, but no acute pathology, and
was unchanged in subsequent imaging obtained 29 Novem-
ber 2019, after admission. Imaging showed no evidence
of central lesion. The patient’s lab work remained within
normal limits throughout her duration of stay in the hospital.

After further investigation, it was revealed that the patient
was recently started on a loading dose of Amiodarone 200
milligram tablets 2x/day, two weeks prior to the onset of her
symptoms. Amiodarone was discontinued 2 December 2019,
and the patient’s symptoms significantly improved. The day
after stopping the medication there was evident improvement
in the patient’s dysarthria. Three days after discontinuing
the medication all tremors had ceased and the patient was
able to ambulate a short distance with assistance. The patient
continues to be observed on telemetry floor after discontinu-
ation of Amiodarone and daily electrocardiograms (EKGs)
are obtained in order to monitor the patient’s cardiac activity.
See Figure 1 and Figure 2 for comparison. EKGs exhibited
sinus tachycardia with no changes from prior. The patient’s
symptoms appeared to wax and wane with no identifiable
pattern, but she returned to her baseline mental status.
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Figure 1. The EKG exhibits a normal sinus rhythm with a nonspecific T-wave abnormality. EKG also displays a ventricular
rate of 72 beats per minute, PR interval of 160 milliseconds, ARS duration of 86 milliseconds, QT/QTc of 256/389

milliseconds, and P-R-T axes of 55, -17, 76.
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Figure 2. This EKG as compared to the one on 1 December 2019 displays an ectopic atrial rhythm with a new inferior
infarct. EKG also displays a ventricular rate of 80 beats per minute, PR interval of 146 milliseconds, QRS duration of 92
milliseconds, QT/QTc of 314/362 milliseconds, and a P-R-T axes of 152, -27, 152.

3. DISCUSSION

Typical management of supraventricular tachycardias may
include initial vagotonic maneuvers, IV adenosine, IV cal-
cium channel blockers or beta blockers in order to terminate
the arrhythmia and slow the ventricular response. Amio-
darone can also be utilized to prevent sudden cardiac death
secondary to arrhythmias and is effective in treating atrial
arrhythmias. In patients with wide complex tachycardias
that are hemodynamically stable, some cardiologists may opt
for pharmacologic cardioversion with drugs such as amio-
darone. This drug is often utilized when recurrent ventricular
tachycardia or wide complex tachycardias are present with
uncertain etiology. The half life of Amiodarone is roughly 25-
100 days which increases its risk of potential adverse effects.
Typically patients are at an increased risk of adverse effects
when taking the oral form of the medication as opposed to IV,
as tissue accumulation of the drug is not seen in short term
use with IV amiodarone. As a result it is important to estab-
lish baseline testing and monitor patients carefully that are
taking amiodarone. Amiodarone is an antiarrhythmic agent
that causes a prolonged action potential of both atrial and
ventricular tissue by acting as a noncompetitive antagonist
of alpha- and beta-adrenergic receptors.'?! It can be used for
ventricular and supraventricular tachyarrhythmias in patients
with left ventricular dysfunction, structural heart disease or
coronary artery disease. Amiodarone is primarily a class 3
antiarrhythmic, which blocks potassium rectifier currents,
allowing for prolonged effective refractory period in cardiac
myocytes. However, unlike other class 3 agents, amiodarone
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can block Calcium channels, Beta adrenergic channels and
Sodium channels. These extra modes of action allow amio-
darone to be used to treat a wide array of arrhythmias, but it
can also cause cardiac adverse events such as hypotension,
bradycardia and Torsades de pointes.®! Other adverse effects
include corneal deposits, hypothyroidism/hyperthyroidism,
dermatologic side effects, pulmonary fibrosis, liver toxicity
and neurological disturbances including cerebellar dysfunc-
tion, as seen in this case.[*! In Raeder, Podrid, and Lown’s
study on Side effects and Complications of Amiodarone ther-
apy, 8.3% of patients had to discontinue amiodarone use after
developing side effects involving thyroid dysfunction, visual
disturbances, pulmonary infiltrates, ataxia, cardiac conduc-
tion abnormalities, and drug interactions.’”! The mechanism
for amiodarone induced neurotoxicity is not well understood,
however amiodarone is known to cross the blood-brain bar-
rier easily due to its lipophilic structure.!®’ One contemporary
study reports that the mechanism could be due to bilateral
vestibulopathy caused by amiodarone.””! Ataxia and gait
disturbances as seen in this case have been reported in prior
studies. Commonly seen in these patients is consumption of
large doses of amiodarone and older patient age.’®! Serum
drug levels have also been found to be higher in symptomatic
patients regardless of dose.l”! Patients can still suffer from
neurotoxicity and other side effects for several months af-
ter long-term use of amiodarone. After the drug has been
discontinued patients tend to have marked improvements
in symptoms and have a full recovery within 3-5 months.
This delay in full recovery is due to amiodarone’s long half-
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life secondary to the drug’s lipophilic nature as previously
discussed.®!

Due to the many potential side effects of amiodarone includ-
ing its neurological side effects, the lowest therapeutic dose
should be used in patients. When patients who have been
given amiodarone are being screened for side effects, a neu-
rologic examination should be included for all patients, and
especially those in the geriatric population, just as patients
are screened for pulmonary fibrosis and liver toxicity.[! An-
other alternative to amiodarone use is the possible use of
Dronedarone, a benzofuran amiodarone derivative, which
has been structurally modified to be less lipophilic, have
a shorter half-life, and possibly reduce many of the toxi-
cities associated with long term amiodarone use.'>!!! In
conclusion, Amiodarone is a very effective, commonly used
antiarrhythmic, with a myriad of serious side effects that can
last for months after discontinuation of the drug including
cerebellar ataxia, as seen in this patient.“zl Because of this,
one should weigh the pros and cons of the use of amiodarone
and if used, patients should be carefully monitored to make
sure they are taking the lowest effective dose and be screened
adequately to avoid negative side effects.

4. CONCLUSION

Amiodarone is lipid soluble with an extensive half-life and is
capable of causing a myriad of adverse effects. As a result, it
is important to be aware of the maximum therapeutic dosage
to catch amiodarone-induced neurotoxicity early on, as the
neurotoxic side effects of the drug wear off more quickly
if there is less stored in the body. It’s possible that this
phenomenon has a higher prevalence in the geriatric popu-
lation, one of the requirements for elderly patients taking
amiodarone should be to assess for ataxia, paresthesias, sen-
sorineural hearing loss, and other neurological deficits.!!!
Patient’s started on a loading dose of Amiodarone, especially
in the elderly population, should be instructed to look out for
associated toxicity symptoms, and advised to see their cardi-
ologist and discontinue the drug should they appear. Patients
should also be counseled on the importance of close follow
up when initiating treatment with Amiodarone, as dose re-
duction is possible once target levels have been accomplished
and to prevent incorrect dosing in patients.
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