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Abstract
Background: Amiodarone is a class III antiarrhythmic drug, used for the threatment of life threatening
supraventricular and ventricular tachyarrhythmias and widely used in prevention of life threatening
tachyarrhythmia in adults with congenital heart disease. Thyroid dysfunction is a potentially serious
complication of amiodarone therapy, especially in older patients with acquired heart disease. Cause there
is no published systematic study on amiodarone-associated hypothirodism in patients with congenital
heart disease, we report the case of a patient with Ebstein anomaly, a rare congenital heart disorder, who
developed hypothyroidism after prolonged amiodrone therapy. We report a possible pathophysiological
link of amiodarone-induced hypothyroidism in a patient with rare congenital heart disease, that has not
been reported in a signi�cant number in the literature so far.

Case presentation: A female, 55-year-old patient with history of Ebstein anomaly (non operated),
presented to a family medicine doctor with symptoms of progressive dyspnoea, fatigue and dysfagia for
several months. Electrocardiography, echocardiography and chest X- ray con�rmed presence of Ebstain
anomaly. Laboratory results (including thyroid hormone values) and thyroid ultrasound were performed
which con�rmed the presence of hypothyroidism.

Conclusions: According to available data, there is no published systematic study on amiodarone-
associated hypothirodism in patients with congenital heart disease (large cohort studies).
Pathophysiological complexity, however, could be due to the agent triggering autoimmune thyroid
disease, so it is possible that amiodarone precipitated the onset of preexisting autoimmune disease. The
value of regular thyroid function testing and measurement of thyroid antibodies should be considered in
patients during amiodarone administration, especially in older patients with rare congenital heart disease.

Background
Amiodarone is an antiarrhythmic drug, class III, used for the treatment and prevention of life threatening
supraventricular and ventricular tachyarrhythmias, atrial �brillation (AF) and maintenance of sinus
rhythm (1). It is a lipophilic molecule that accumulates in the myocardium, adipose tissue, skeletal
muscles and thyroid gland. The effects of amiodarone on the thyroid tissue can be seen as early as a few
weeks after starting treatment, while amiodarone and its metabolites demonstrate direct toxicity to
cultured thyroid cells, or up to several months after its discontinuation (2). Long term use is associated
with a number of side effects, including thyroid dysfunction (both hypo and hyperthyroidism), which is
due to amiodarone's high iodine content and its direct toxic effect on the thyroid (3). The effects of
amiodarone on thyroid function can be divided into those effects that are intrinsic properties of the drug
and those that are due to iodine. Amiodarone-induced hyperthyroidism (AIT) is more common in iodine-
de�cient regions of the world, whereas amiodarone-induced hypothyroidism (AIH) is usually seen in
iodine-su�cient areas. In the most European countries, the proportion of AIT (75%) is higher compared to
AIH (25%), whereas in North America, where iodine intake is high, the proportion of AIH (66%) is higher
compared to that of AIT (34%) (4). Amiodarone-induced thyrotoxicosis develops in 3% of amiodarone-
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treated patients in North America (5). Recent reviews of the literature noted that hypothyroidism occurs in
5–10% (6). AIH occurring especially in women with thyroid autoantibodies prior to treatment. Previous
study in Netherlands showed an incidence between 6 and 6.9% for AIH (7). The relative high prevalence
of thyroid autoantibodies, especially in women, the wide range of known triggers, and slow onset of
autoimmune thyroid disease make this process di�cult to associate with environmental agents,
eventhough environmental exposures are subtle and can occur over a long period of time. Additionally,
most individuals are exposed to multiple environmental toxins, and the combination of factors may also
be signi�cant for effects on the thyroid function. The presence of thyroid autoantiboides is s known risk
factor for the development of autoimmune thyroid disease (8). Amiodarone is widely used in adults with
congenital heart diseases (CHD) for decades. Previous studies suggested that low-dose amiodarone (≤ 
200 mg/day) is useful and effective for decreasing the frequency of tachyarrhythmia in patients with
CHD and has a low incidence of side effects (9).

Ebstein anomaly is a rare disease, accounting for < 1% of all cases of CHD (0.3–0.6%), characterized by
tricuspid valve hypoplasia with apically displaced septal and posterior lea�ets, which may induce severe
tricuspid regurgitation and dilation of the “atrialized” portion of the right ventricle (10). Malformation in
Ebstein’s anomaly may range from only minimal displacement of the septal and posterior lea�ets to an
imperforate membrane or muscular shelf between the inlet and trabecular zones of the right ventricle.
Hemodynamic abnormalities are dependent on the severity of the lesion. In mild Ebstein anomaly,
tricuspid valve function is close to normal. In moderate to severe forms, with each atrial contraction the
blood is propelled into the atrialized right ventricule. With ventricular contraction, blood is forced back into
the right atrium (11). Prevoius studies noted that only 5% of patients survive beyond the �fth decade (12).
Patients usually present with symptoms associated with heart failure due to the dilated and atrialized
right ventricle compressing the left ventricle and, additionally, reducing preload for the left heart (13). The
therapeutic approach of Ebstein anomaly in elderly is very discutable, because the operative indication of
asymptomatic Ebstein's anomaly in adult patients has not been clearly de�ned (14). Eventhough
operative repair of Ebstein's anomaly is indicated usually during younger age, medical management may
be used to manage some of the symptoms of heart failure and arrhythmias, especially in NYHA classes I
and II. Surgery is indicated when the patient’s symptoms progress to NYHA class III or IV, increasing
cyanosis becomes evident, or if paradoxical embolism occurs (15). A large cohort Study from Mayo clinic
demonstrated good bene�ts from surgery, and better postoperative outcomes in NYHA functional classes
I and II (in 40% of patients) (16).

Case Presentation
A female, 55-year-old patient, married, working as a secretary, with history of Ebstein anomaly (non
operated), presented to a family medicine doctor with symptoms of progressive dyspnoea, weakness and
dysfagia for several months. Patient's medical history included hypertension, dyslipidemia, cessation of
smoking and had no family or personal history of thyroid disease. She has been treated with Perindopril
of 2 mg for hypertension control and Rosuvastatin 20 mg for dyslipidemia. Her blood pressure was
100/70 mmHg, pulse rate 115/min, and pulsus paradoxus was present. Cyanosis (peripheral oxygen
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saturation 96%), clubbing and massive peripheal edema were absent. Auscultation revealed mu�ed heart
sounds. Laboratory results showed high sedimentation rate (38 mm/hr), elevated thyroid-stimulating
hormone (25 IU/L), elevated thyroglobulin (250 U/l) and thyroid peroxidase antibodies (300 U/l), and
normal values of free triiodothyronine (fT3) and free thyroxine (fT4). Electrocardiography revealed low
voltage complex with sinus tachycarida (frequency 120/min) and complete right bundle branch block.
Chest X-ray (posteroanterior view) showed cardiomegaly with globular heart, small aortic root and
decreased pulmonary vasculature. Echocardiography veri�ed the presence of Ebstein anomaly, involving
an apical-ward shifting tricuspid valve, severe tricuspid regurgitation, patent foramen ovale (PFO) with
bidirectional shunts, and a dilated right ventricle and left atrium. Left ventricle could not be delineated
precisely. Also, it revealed severe pulmonary hypertension. Thyroid ulrasound was performed and showed
overactive thyroid tissue, with homogenous node in the right lobe. She had been treated with amiodarone
400 mg per os for the last 10 years for the purpose of maintaining sinus rhythm due to paroxysmal sinus
tachycardia. Upon initiation of amiodarone therapy (indicated by a cardiologist), free thyroxine and
thyroid-stimulating hormone were routinely measured at 6-month intervals for the �rst two years of
therapy. After that, the patient no longer reported for check-ups to the cardiologist or to her family
medicine doctor.

The patient was examined by an endocrinologist who recommended the introduction of levothyroxine at
a dose of 25 µg per day and increasing the dose to 50 µg per day after the �rst week of therapy. Also, she
was examined by an otolaryngologist, who has suggested operation of homogenous node in right thyroid
lobe. The anesthesiologist, due to numerous comorbidities and increased perioperative risk, did not give
permission to perform general anesthesia. The patient was referred again to a cardiologist who
performed an echocardiography which veri�ed a large pericardial effusion (without threatening
tamponade), right heart failure, and severe pulmonary hypertension. Therefore, amiodarone was excluded
and bisoprolol 5 mg was initiated.

Discussion
The symptoms of AIH are identical to that of primary hypothyroidism and may develop as soon as 2
weeks or as late as 39 months after the initiation of amiodarone therapy (17). Because AIH is an early
event, occurring especially in women with thyroid autoantibodies prior to treatment, patients are at
greatest risk for developing autoimmune thyroid disease, espeacially those with previously present
thyroid autoantibodies. Eventhough there has been no clear consensus regarding the frequency of
screening for amiodarone-induced thyroid dysfunction in patients on chronic amiodarone treatment,
previous studies suggested a complete thyroid examination before initiating therapy with amiodarone,
along with baseline measurements of thyroid hormones and antibody values (18). The same can help to
identify patients who may be predisposed of developing thyroid dysfunction while on amiodarone
(Fig. 1). The etiology of most functional disorders of the thyroid is autoimmunity. The onset of
autoimmune thyroid disease is thought to be due to environmental exposures or triggers. At baseline,
those who developed a thyroid event had a higher thyroid-stimulating hormone, higher thyroid peroxidase
antibody levels, and more blood relatives with Hashimoto's disease (19).
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Medications associated with the greatest risk for developing autoimmune thyroid disease include
amiodarone, lithium, interferon α, interleukin 2, campath-1H, and highly active anti-retroviral therapy.
Thyroid function testing and measurement of thyroid peroxidase antibodies should be considered in
patients before beginning these medications (20). Also, AIH may develop either in apparently normal
thyroid glands or in glands with preexisting, clinically silent abnormalities (21). Still, there is no published
systematic study on amiodarone-associated thyroid dysfunction in patients with CHD, who constitute a
signi�cant population.

The similarity between the underlying thyroid disease and the cause of the disease itself support the
complex pathophysiological thinking, and may represent the basis to re�ne the diagnostic criteria and to
improve the therapeutic outcomes of this challenging clinical situation. The quantitative risk of
developing overt autoimmune thyroid disease (AITD) can be estimated by the Thyroid Events Amsterdam
(THEA) score (22).

While thyroid dysfunction is relatively common in amiodarone therapy, all patients should have free
thyroxine and thyroid-stimulating hormone levels measured before starting therapy, at three to four-month
intervals during treatment, and for at least one year after the amiodarone is discontinued. Further
prospective studies are needed to examine the mechanism of amiodarone-associated thyroid dysfunction
and to further evaluate pathophysiologial associtation between AIH and autoimmunity. In high risk
patients for developing AIT or AIH, dronedarone is devoid of iodine and with fewer adverse effects,
therefore it may be used in treatment (23).

Conclusion
According to available data, there is no published systematic study on amiodarone-induced
hypothirodism in patients with congenital heart disease (large cohort studies). Pathophysiological
complexity, however, could be due to the agent triggering autoimmune thyroid disease, so it is possible
that amiodarone precipitated the onset of preexisting autoimmune disease. The value of regular thyroid
function testing and measurement of thyroid peroxidase antibodies should be considered in patients
during amiodarone administration, especially in older patients with rare congenital heart disease.
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Figure 1

Patophysiological complexity of AIH and autoimmune thyroid disease
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