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Introduction

The antiarrhythmic medication, amiodarone is often associated
with thyroid dysregulation. This is due to both the intrinsic toxic
effect of amiodarone on the thyroid gland and the high iodine
content of the medication.>? This can result in hypothyroid or
hyperthyroid conditions. When thyroid abnormalities occur, it
is important to manage both the arrhythmia and abnormal thy-
roid effects on the patient. The following cases are examples of
amiodarone effects, on a euthyroid patient and a patient with
existing hypothyroidism.

Case 1

A 60-year-old male with CLL, malignant meningioma, atrial
fibrillation, mitral regurgitation status post repair, hypertension,
hyperlipidemia presented with 2 weeks of increased hand
tremor, pruritus, and weight loss despite good appetite. Patient
denied history of thyroid disease. His CLL and malignant
meningioma have been stable. He was previously on amio-
darone for atrial fibrillation until 1 year ago when it was discon-
tinued. However, 6 weeks prior to presentation he self-resumed
it at 100mg daily due to increased palpitations which he
attributed to atrial fibrillation.

Vitals: T 97.9, BP 113/69, P 66, 02 97%.

Physical exam was significant for rate controlled irregular heart
rhythm, intermittent fine tremor of bilateral hands and other-
wise normal neurologic exam. There was no rash and the
thyroid was without tenderness, enlargement or nodules.

Significant labs: TSH < 0.02.

Free T4= 3.1, Free T3= 606, TPO <9.0, TR Ab = < 1,
Thyroglobulin 22.8, Thyroglobulin Ab < 0.9. His prior TSH
was normal at 4.5, five months prior.

The patient was diagnosed with Type Il Amiodarone induced
thyrotoxicosis (AIT). Endocrinology recommended sympto-
matic treatment and stopping amiodarone. Cardiology concur-
red, and amiodarone was stopped. Five months later, labs
showed subclinical hypothyroidism with TSH of 16 and Free
T4 of 1.3. Repeat TSH was 12.7, FT4 1.2, FT3 299. He was
started on levothyroxine 25 mcg daily. Repeat labs after 6
weeks of treatment showed TSH 1.8, FT4 1.10.

Case 2

An 82-year-old female with CLL, atrial fibrillation status pace-
maker placement, hypothyroidism on low dose levothyroxine,
hypertension, and aortic stenosis presented for follow-up.

Five months prior she was started on amiodarone 200 mg daily
for uncontrolled atrial fibrillation. Labs at the current visit were
notable for TSH 28.7 and FT4 at 1.1. Thyroglobulin Ab < 0.9,
TPO < 9.0. Patient denies any symptoms of hypothyroidism.

Given the need for amiodarone for her atrial fibrillation, her
levothyroxine was increased to 50 mcg daily with improvement
in TSH to 22 after 6 weeks. It was increased to 75 mcg daily,
however TSH remained elevated at 18. Additional adjustments
increased Sunday dose to 150 mcg. Eventually, amiodarone
was discontinued by cardiology as it was not effective. After 8
weeks, her TSH normalized but FT4 was elevated at 2. Her
levothyroxine was then decreased down to 75 mcg per day with
eventual normalization of her thyroid function tests.

Discussion

Amiodarone can affect thyroid hormone production through
increasing iodine content and/or direct intrinsic effect on the
thyroid gland.>? It has long half-life of 100 days, thus the toxi-
city can occur well after drug withdrawal.® Thyroid hormone
synthesis requires organified iodine in tyrosyl residues in thyro-
globulin. Amiodarone contains two iodine atoms, therefore,
every 100mg of metabolized amiodarone will release 3 mg of
inorganic iodine into the body. This significantly increases the
daily iodine load in patients as the typical diet contains only 0.3
mg /day.2 When the iodine concentration is elevated, the body
autoregulates by inhibiting iodine transport and thyroid synthe-
sis temporarily until the level normalizes. This mechanism is
known as Wolff-Chikoff effect.> This mechanism is defective
in patients with underlying thyroid conditions such that addi-
tional iodine substrate can result in excessive thyroid hormone
synthesis and thyrotoxicosis.® With amiodarone therapy, pa-
tients will have 3-6 mg of iodine/day making them susceptible
to hyperthyroidism. Additionally, amiodarone can have a direct
toxic effect on thyroid hormone production. It can inhibit T4
causing decreased T3 production and block T3 receptor binding
to nuclear receptors and decrease expression of thyroid
hormone related genes.* Amiodarone may also have direct toxic
effect on thyroid follicular cells leading to a destructive
thyroiditis.®



The type of amiodarone-induced thyroid dysfunction may
depend on the patient’s underlying thyroid condition and iodine
intake.287 In patients without underlying thyroid issues, there
may be an increase in T4, FT4 concentration by 20-40% and
reverse T3 concentration by 20% within a few weeks after
initiation of amiodarone.2”® In these patients, a euthyroid state
may be possible after 3 to 6 months of the therapy.® Some
euthyroid patients may experience destructive thyroiditis lead-
ing to a hyperthyroid state when taking amiodarone.®> Patients
with existing autoimmune thyroid disease have higher chance
of developing amiodarone induced hypothyroidism due to
failed autoregulation, while patient with multinodular goiter or
latent Grave’s disease will have hyperthyroidism due to
increased iodine thus enhancing thyroid hormone production.®
Interestingly, dietary iodine will affect type of amiodarone
induced thyroid dysfunction. In iodine-sufficient areas, 20
percent of patients developed amiodarone-induced hypothy-
roidism.® In contrast, hyperthyroidism is more common than
hypothyroidism in iodine deficient regions.”

Most patients remain euthyroid with amiodarone treatment with
one meta-analysis showing only 14 percent of those receiving
amiodarone became hypothyroid.’® Hypothyroid symptoms
may develop as early as 2 weeks or up to 39 months after start
of the amiodarone therapy.!* This can be a transient state for
those who were euthyroid prior to the treatment.® Patients with
existing Hashimoto’s thyroiditis or anti-thyroid antibodies are
more likely to have persistent hypothyroidism with a higher
prevalence amongst females.” It is important to assess thyroid
function after initiation of amiodarone with follow up tests
every few months for surveillance especially in those with
underlying autoimmune thyroid conditions.!? Patients with
amiodarone-induced hypothyroidism should receive levothy-
roxine with the goal to normalize the thyroid level. A larger
dose may be required as amiodarone can effect multiple areas
of the thyroid gland.® Amiodarone does not need to be dis-
continued unless it is not controlling the arrhythmia. It is
important to continue to monitor thyroid function after dis-
continuing amiodarone. Hypothyroidism may resolve in
patients without underlying thyroid conditions but may persist
for those with chronic autoimmune thyroiditis with high TPO
antibodies and goiter, necessitating permanent thyroid supple-
mentation.267.12

Diagnosis and management are more complicated for amio-
darone induced thyrotoxicosis (AIT). Type | AIT is common in
patients with multinodular goiter or latent Graves disease and is
due to increased synthesis of thyroid hormone due to increased
iodine levels from the medication.®*® Type Il AIT is common
in euthyroid patients and is due to the direct toxic effect of
amiodarone on the thyroid gland causing destructive thyroiditis
with excess release of T4 and T3 hormones. For type Il, the
hyperthyroid phase can last weeks to months and may be
followed by a hypothyroid phase.’*® Symptoms of AIT can
include atrial arrhythmia, exacerbation of heart failure, unex-
plained weight loss, restlessness or low-grade fever. These
hyperthyroid symptoms may be masked due to beta blocking
activities of amiodarone making diagnosis more challenging.?

Amiodarone induced thyrotoxicosis is reported to have a
threefold increase in major adverse CV events and increase
mortality when compared with euthyroid controls.'® Deter-
mining the type can be difficult because some patient may have
element of both. Type | AIT tends to occur early, a median of
3.5 months after starting treatment while Type Il AIT can occur
later at 30 months.'” Twenty-four hour radioiodine uptake is not
able to distinguish between them because high level of iodine
in amiodarone leads to very low 24 hour uptake of less than 1
percent in most case.'® 99mTc -sestamibi imaging may also be
used as it shows normal or increased uptake in Type | and
decreased in Type 1.2 Color flow doppler sonography may
distinguish between the two with Type | showing increased
vascularity while that is absent in Type 11.2°

In AIT, amiodarone used for preventing life threatening
ventricular arrhythmia should be continued while treating the
hyperthyroid condition.?> For non-threatening arrhythmia,
amiodarone can be discontinued when the hyperthyroid symp-
toms are well-controlled to prevent worsening symptoms due to
removing the beta-blocking effect of amiodarone.?! In Type |
AIT, higher doses of methimazole may be necessary until the
measurement of urine iodine returns to normal which may take
6-18 months. For Type Il, glucocorticoid therapy with pred-
nisone 40-60 mg /day should be used for treating destructive
thyroiditis rather than methimazole and should continue for 1-
2 months before tapering.1*?* In Type Il AIT patients, hypothy-
roidism may develop when hyperthyroidism resolves and will
require T4 replacement.> For AIT that is refractory to medical
treatment, thyroidectomy should be considered especially if the
patient is amiodarone-dependent. In these patients, the benefit
of surgery outweighs the risk of uncontrolled hyperthyroidism
over time.?:2

Case Discussion

The case 1 patient had no underlying history of thyroid disease
but presented with amiodarone-induced thyrotoxicosis leading
to palpitations. It is unclear if the condition was acute due to
restarting amiodarone recently or if was the result of prior
amiodarone treatment, as it can take more than 30 months to
develop symptoms due to the long half-life of amiodarone. He
was diagnosed with Type Il AIT based on the lack of prior
history of thyroid disease. Because his amiodarone was recently
restarted and his arrhythmia was not life threatening, the amio-
darone was stopped and no steroid treatment was initiated. Due
to destructive thyroiditis from Type Il AIT, he subsequently
became hypothyroid and required levothyroxine replacement.
His is currently stable on the regimen and continues to be
followed by endocrine and cardiology.

The case 2 patient had a history of hypothyroidism that had
been well-controlled until the initiation of amiodarone which
led to subclinical hypothyroidism. Her levothyroxine was in-
creased to 3 times the original dose, but it was not until dis-
continuation of amiodarone that her thyroid level stabilized.
She will need to have ongoing monitoring of her thyroid



function as she may need to decrease the levothyroxine dosage
further when her thyroid function recovers.

It is prudent to monitor thyroid function closely when amio-
darone is initiated regardless of patients’ underlying thyroid
status. The type of treatment depends on the type of thyroid
dysfunction that occurs. Early diagnosis with early intervention

can prevent unwanted

long-term effects from thyroid

dysfunction while achieving control of the cardiac arrhythmia.
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