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Abstract
BACKGROUND 
Amiodarone is a Class III antiarrhythmic drug, which has been adopted for the 
treatment of atrial fibrillation and ventricular arrhythmia. However, the use of 
amiodarone can cause lower limb muscle tremors, which is recognized as a rare 
side effect of this medication.

CASE SUMMARY 
An 84-year-old female was administrated with amiodarone for paroxysmal 
supraventricular tachycardia and frequent ventricular tachycardia. The patient 
developed a bilateral gastrocnemius tremor in the course of medication, and the 
strength of the patient’s bilateral knee flexor and extensor reached 4/5 and 3/5, 
respectively. After the use of amiodarone was stopped, and the patient was given 
a small dose of levetiracetam, the lower limb tremor symptoms were significantly 
mitigated, along with activity and function.

CONCLUSION 
Attention should be paid to the significance of the side effects of drugs in the 
elderly, which may be atypical in the elderly. The relevant side effects of drugs 
may not be as rare as reported due to individual differences and different 
pharmacokinetics. If the side effects are generated, the medication should be 
adjusted in time, and the progress of the side effects should be intervened.

Key Words: Adverse reaction; Arrhythmia; Muscle disease; Amiodarone; Levetiracetam; 
Case report
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Core Tip: A patient who developed lower limb muscle tremors after the use of amiodarone was adminis-
trated with supraventricular tachycardia and frequent ventricular tachycardia. The symptoms was 
mitigated continuously. After the use of amiodarone was stopped, and the patient was given levetiracetam, 
the symptoms were gradually mitigated. This type of adverse reaction to amiodarone has been rare. The 
adverse reaction caused by amiodarone should be considered when similar symptoms occur during 
diagnosis and treatment.

Citation: Zhu XY, Tang XH, Yu H. Amiodarone-induced muscle tremor in an elderly patient: A case report. World 
J Clin Cases 2022; 10(34): 12726-12733
URL: https://www.wjgnet.com/2307-8960/full/v10/i34/12726.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i34.12726

INTRODUCTION
Conventional doses of drugs may be accompanied by adverse reactions during the treatment of 
diseases, many of which can affect the neuromuscular system[1]. Amiodarone is an antiarrhythmic drug 
with numerous relevant side effects. Muscle tremors, which are characterized by marked weakness at 
the proximal and distal ends, loss of distal sensation, and weakening of muscle stretch reflex, with the 
lower limbs being more susceptible than the upper[1]. It is a rare side effect of this drug. Amiodarone is 
considered to interact with lipid membranes to produce complexes that resist lysosomal digestion[2].

This study reports an 84-year-old woman who developed bilateral lower limb muscle pain and 
tremor, a rare adverse reaction, under amiodarone treatment. We wish to emphasize the significance of 
drug side effects, which can be typical or atypical, in the elderly. Due to the changes in pharmacody-
namics and pharmacokinetics of an aging body, rare adverse reactions may occur more frequently in 
this group of people. Therefore, in the elderly, the advantages and disadvantages of certain medications 
must be carefully evaluated before use.

CASE PRESENTATION
Chief complaints
An 84-year-old female suffering from repeated palpitations for three days and aggravated for 5 h went 
to the Jiujiang University Affiliated Hospital on August 9, 2022.

History of present illness
Three days ago, the patient complained that there was no obvious inducement for repeated palpitation 
attacks, and each attack was mitigated for one hour. The attacks were characterized by sudden arrest, 
and no active diagnosis and treatment were made. The patient complained that there was no obvious 
cause for the re-occurrence of palpitations 5 h ago. The symptoms persisted and were not mitigated. 
Admission electrocardiogram (ECG): Paroxysmal supraventricular tachycardia with frequent ven-
tricular premature beats. The patient was administrated with 150 mg amiodarone intravenously. It was 
observed that the patient’s heart rhythm did not revert to sinus rhythm, and frequent ventricular 
premature beats were observed. Subsequently, the patient was given amiodarone 1 mg/min for 
continuous pumping.

At 8:20 on August 10, 2022, the patient started to have lower extremity gastrocnemius tremor, 
accompanied by pain (muscle fiber necrosis) at a frequency of about 6 Hz. The patient was given an 
intravenous injection of calcium gluconate 1 mg, the symptoms were not mitigated significantly, the 
tremor symptoms persisted, and the tremor occurred after lower extremity activity It was aggravated 
and mitigated slightly after rest, but the tremor still persisted. It was considered to be drug-induced 
tremor. The patient only added drugs such as amiodarone. It was considered to be lower extremity 
muscle tremor caused by amiodarone. The tachycardia and frequent premature ventricular tachycardia 
persisted, combined with burst ventricular tachycardia, such that amiodarone was continued to be used, 
whereas the dose of amiodarone was adjusted from 1 mg/min to 0.5 mg/min. After 3 h, the patient 
complained. The pain and tremor of the lower extremities persisted and became unbearable, such that 
amiodarone was discontinued, and the patient was administrated with propafenone 70 mg 
intravenously, and sinus rhythm was well restored. However, the patient's lower extremity muscle 
tremors remained.

History of past illness
The patient had a history of hypertension for 20 years. She took amlodipine besylate 5 mg qd regularly 

https://www.wjgnet.com/2307-8960/full/v10/i34/12726.htm
https://dx.doi.org/10.12998/wjcc.v10.i34.12726
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to control the patient’s blood pressure, noting that the blood pressure level was controlled well. She did 
not take any other medications. The patient denied history of coronary heart disease, cerebral infarction, 
diabetes, rheumatism, and immune system. She also denied history of trauma.

Personal and family history
The patient denied smoking, drinking history, and family disease history.

Physical examination
Body temperature, 36.5 ℃; breathing, 20 breaths/min; blood pressure, 94/56 mmHg; heart rate, 170 
beats/min. The gastrocnemius pain of lower limbs was accompanied by muscle tremors; the strength of 
bilateral knee flexors and extensors reached 4/5 and 3/5, respectively.

Laboratory examinations
Creatine kinase (CK) was 4504 µ/L after the onset of the disease. It evolved dynamically with the course 
of the disease (Figure 1). Blood routine, liver function, renal function, electrolyte, blood sugar, C-reactive 
protein, immune function, anti-nuclear antibody, anti-neutrophil cytoplasmic antibodies, and tumor 
indexes were not abnormal.

Imaging examinations
ECG: Paroxysmal supraventricular tachycardia and frequent ventricular premature beats (Figure 2). No 
significant abnormality was reported in lumbar magnetic resonance. The measurement result of nerve 
conduction velocity indicated that discharge was found in the bilateral tibial nerves after the F wave. 
The electromyography diagram indicated that the bundle fibrillation potential was seen when some 
muscles were relaxed (Figure 3). Lower limb muscle tremor image (Video 1). Disease development 
timeline (Figure 4).

FINAL DIAGNOSIS
Lower limb muscle tremors induced by amiodarone injection.

TREATMENT
The department of neurology was invited for consultation. At that time, the possibility of amiodarone 
was great since the cause of muscle tremor was to be investigated. The patient was given levetiracetam 
250 mg twice a day to improve the symptoms of lower limb muscle tremors; the CK level of the patient 
was dynamically monitored. Active rehabilitation treatment included strength training, balance 
exercise, as well as targeted physical therapy.

OUTCOME AND FOLLOW-UP
The patient slowly began to recover the function of lower limbs, was able to walk independently, and 
was discharged home with the same activity ability before admission.

DISCUSSION
Amiodarone is a Class III antiarrhythmic drug that is adopted for the treatment of atrial fibrillation and 
ventricular arrhythmia. Neuromyopathy has been confirmed as a rare complication of amiodarone, with 
an incidence of 3%–30% (e.g., tremors, ataxia, peripheral neuropathy, gait disorder, and myopathy[3-5]). 
Amiodarone-induced muscle tremors are rare in comparison with other drugs causing neuromyopathy 
(e.g., statins[6]). Patients with neuromyopathy exhibit clinical features of proximal and distal muscle 
tremor, ataxia, and polymyotic spasms, with electromyography showing low-amplitude, fast-twitch 
motor potentials in proximal muscles[7]. Although the mechanism of amiodarone-induced 
neurotoxicity remains unclear, amiodarone and its active metabolite desethylamiodarone are detectable 
in the central nervous system, thus suggesting that the drug is capable of crossing the blood-brain 
barrier[8]. The pathogenesis may be similar to that of chloroquines since amiodarone and desethylami-
odarone contain separate hydrophilic and hydrophobic structures[9], are capable of interacting with 
anionic groups of membrane phospholipids, neutralizing the charge of phosphate groups and 
displacing calcium ions[10]. The above changes may result in necrosis of muscle fibers and muscle 
tremors in patients. In addition, amphiphilic drugs penetrate into lysosomes. Once in acidic lysosomes, 

 https://f6publishing.blob.core.windows.net/409674cc-409c-4a47-9d46-4eb36a4e7583/WJCC-10-12726-video-1.mp4
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Figure 1 Dynamic evolution of creatine kinase level with the course of disease.

Figure 2 Electrocardiogram, paroxysmal supraventricular tachycardia with frequent ventricular premature beats.

amphiphilic molecules (e.g., amiodarone and desethylamiodarone) are capable of facilitating 
aggregation of Schwann cells, fibroblasts, and perineural cells to form lysosomal phospholipid 
complexes, thus resulting in increased pH inside lysosomes and inhibition of lysosomal enzymes, which 
interfere with lysosomal protein degradation[10-12]. Autophagic vacuoles were formed, and muscle 
biopsy showed the features of necrotizing myopathy and vacuolar myopathy, with disorganized muscle 
fibers, and the patient showed peripheral neurological symptoms (e.g., muscle twitching and muscle 
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Figure 3 Bilateral tibial nerves show discharge after the F wave; bundle fibrillation potential can be seen.

weakness)[13]. The dose of amiodarone-induced muscle tremor remains unclear. Amiodarone-induced 
hypothyroidism, renal insufficiency, concomitant use of statins, and age all significantly increase the 
incidence of toxic neuromyopathy[7,14].

There are five reports related to amiodarone induced muscle tremor on pumbed, one of which 
reported two cases of amiodarone induced muscle tremor, for a total of six patients, and we summarize 
their data in Table 1, from which we can find that the median age of these patients at the onset of muscle 
tremor was 63.5 years (range 41-87), the median dose of amiodarone was 400 mg/d (range 200-600), the 
median duration of taking amiodarone at the onset of symptoms was 2 mo (range 2-10), the patients 
were instructed to discontinue amiodarone, two of them were given levetiracetam and the other four 
simply discontinued amiodarone, and the patients were closely observed for changes in their condition, 
and the final result was that the muscle tremor symptoms were effectively relieved in all six patients.

After admission, the patient improved the lumbar magnetic resonance, and no significant spinal 
stenosis was identified. We did not consider the correlation of nerve compression. The patient had never 
taken statins, and muscle injury caused by statins was not considered. The patient also had no history of 
diabetes; blood glucose and glycosylated hemoglobin were normal after admission, and diabetes 
neuropathy was not considered. After the onset of the disease, the rheumatic-immune-related disease 
was improved, and no abnormality was identified. Rheumatic disease was excluded. Blood calcium 
level was normal after admission and after onset; muscle tremors caused by hypocalcemia was not 
considered. Furthermore, electromyography examination was also performed, the result of which 
suggests that bundle fibrillation potential can be seen when some muscles are relaxed. If further 
diagnosis is required needed, muscle biopsy will be required.

However, after the patient’s family was informed about the purpose and risk of this examination, the 
family members strongly refused the examination. In accordance with the patient’s symptoms and onset 
characteristics, it is more consistent with lower limb tremors induced by amiodarone. In general, this 
symptom occurs 12 d to 12 mo after the initiation of amiodarone treatment[8]. Curiously, the patient of 
this study developed sustained tremors of the lower limb muscles after intravenous injection of 
amiodarone for one day. The pathophysiology of this phenomenon remains unclear. In most cases, the 
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Table 1 Summary of case data on amiodarone induced muscle tremor

Ref. Name of journal Age and 
gender

Primary 
disease

Amiodarone 
administration 
method

Dosage timing 
of appearance 
of side effects

Course of 
treatment for 
primary 
diseas

Timing of 
appearance of 
side effects

Outcome

Stanton et 
al[18], 2020

BMJ Case Rep 87- 
female

Atrial fibril-
lation

Oral administration 600 mg/d 3 mo 2 mo Tremor 
improved

Celli et al
[19], 2020

HeartRhythm Case 
Rep

60- male Ventricular 
tachycardia

Oral administration 200 mg/d 3 yr 4 mo Tremor 
improved

Itoh et al
[20], 1998

JAPANESE 
CIRCULATION 
JOURNAL

41- male Ventricular 
tachycardia

Oral administration 400 mg/d 6 yr 10 mo Symptoms 
completely 
relieved

Flanagan 
et al[7], 
2012

Eur J Neurol 67- male Atrial 
tachycardia

Oral administration 400 mg/d Unknown 2 mo Symptoms 
completely 
relieved

Flanagan 
et al[7], 
2012

Eur J Neurol 76- male Atrial fibril-
lation

Oral administration 200 mg/d Unknown 2 mo Symptoms 
completely 
relieved

Arnaud et 
al[21], 1992

La Revue de Mé
decine Interne

45- male Ventricular 
tachycardia

Oral administration 400 mg/d Unknown 2 mo Symptoms 
completely 
relieved

Figure 4 Disease development timeline.

above symptoms are mitigated after the discontinuation of amiodarone or gradual reduction of 
amiodarone[15]. Muscle tremor is a movement disorder characterized by involuntary, rapid and sudden 
muscle movement, which is likely to be cortical, subcortical, spinal cord, or peripheral. The treatment 
varies with the classification. In the patient of this study, a muscle tremor was primarily concentrated in 
the gastrocnemius of the lower limb and presents continuous tremors, consistent with the classification 
of cortical myoclonus. The muscle spasm caused by drugs is usually cortical[16].

Lastly, after the patient was given levetiracetam, tremors in the patient’s lower limb muscles 
subsided. Levetiracetam is a broad-spectrum antiepileptic drug binding to synaptic vesicle protein 
SV2A and regulating synaptic transmission by changing vesicle fusion. Levetiracetam has been 
confirmed as one of the first-line treatments for reflex cortical myoclonus, with the main aim of 
enhancing the inhibitory process in the sensorimotor cortex[17]. Levetiracetam is conducive to 
shortening the duration of amiodarone-induced muscle tremors, whereas it can cause changes in 
behavior and personality (e.g., psychosis, irritability, hypertension, weakness, and lethargy). 
Accordingly, the patient was given a small dose of levetiracetam to reduce the adverse effects of the 
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drug.

CONCLUSION
A case of lower limb muscle tremors caused by amiodarone was introduced, which was improved after 
treatment. When elderly patients are administrated with amiodarone, cardiologists and pharmacists 
should carefully evaluate the long-term and short-term side effects, as well as whether combined use 
with other drugs will increase the adverse reactions of amiodarone. Changes in the patient's condition 
should be closely observed, and if there are signs of adverse reactions, immediate intervention (e.g., 
changing the drug or reducing the dose of the drug) should be performed to reduce the adverse 
reactions of amiodarone.
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