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Question: How can the oral antiarrhythmic medication, amiodarone (Cordarone®), cause hypothyroidism and

Answer:

is it relevant?

It is common to see some patients with high-risk or life- threatenmq ventricular arrhythmias and atrial
fibrillation to be put on the antiarrhythmic, amiodarone (Cordarone®).” When amiodarone is given to a
euthyroid (normal thyroid function) patient, the normal physiologic process for the formation of the thyroid
hormones, thyroxin (T4) and 3,5,3-triiodothyronine (T3), can be affected. The following are the generalized
steps of thyroid hormone production: thyroid releasing hormone (TRH) is secreted from the hypothalamus
to stimulate the anterior pituitary gland to release thyroid stimulating hormone (TSH); the TSH then travels
to the thyroid gland where it causes the increased production of thyroglobulin and the enzyme, thyroid
peroxidase; iodide ingested from food or water enters into the thyroid follicular cell via the Nall
cotransporter; once the iodide is inside the thyroid follicle cell it is transported into the follicular lumen via
the pendrin transporter. The iodide is oxidized by thyroid peroxidase into iodine where it then iodinates the
tyrosine residues within the thyroglobulin to form both monoiodotyrosine and diiodotyrosine, which then are
used to make the T4 and T3; this newly produced T4 and T3 then undergo proteolysis and exocytosis for
secretion and recycling. So then how does amiodarone affect this process?

Amiodarone’s influence on the production and secretion of T4 and T3 occurs by several mechanisms. Most
importantly, each 200 mg tablet of amiodarone contams 74.4 mg (37.3%) of iodine by weight with 10%
(7.4mg) per day being released as free iodine.®> This is about a 50-fold greater amount than the daily
recommended iodine intake which is known to be only 0.15 mg (150mcg) per day in adults.* This increase
in iodine concentrations is known to reduce blood flow into the thyroid gland (see 1 in diagram), inhibit the
organification, or iodination, of the tyrosine residues on thyroglobulin molecule (see 2 in diagram), and
decreases the release of thyroid hormones possibly due to an |nh|b|t|on of thyroglobulin proteolysis (see 3
in diagram; last step in process for the release of T3 and T4).>® While not directly related to the
development of hypothyroidism, amiodarone has been known to antagonize T3-induced gene expressmn at
the tissue level which may play another role for amiodarone’s effect in treatmg cardlac conditions.” The
combination of these events can result in sub-clinical and clinical hypothyroidism.*®
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The incidence of amiodarone induced hypothyroidism has been reported to be as high as 10% of
Therefore, patients being started on amiodarone should have a baseline TSH determined and

patients.'?

repeated at least yearly thereafter or based on the emergence of new symptoms of hypothyroidism.

patients with amiodarone-induced hypothyroidism, the TSH will be high and the free T4 levels will be low
normal or low. If this occurs, it will usually be in the first 18 months of amiodarone initiation.’

(PW Pharmacother Newsl 2009;1(2):1-4.) ©2009 Pharmacology Weekly, Inc.

Take Home Points:

Many patients with life-threatening ventricular arrhythmias or atrial fibrillation are put on the antiarrhythmic,
amiodarone (Cordarone®),

Each 200 mg tablet of amiodarone contains 74.4 mg (37.3%) of iodine with 10% (7.4 mg) per day being
released as free iodine. This is about a 50-fold greater amount than the daily recommended iodine intake of
0.15mg.

The increased iodine concentrations from amiodarone can reduce blood flow into the thyroid gland (see 1 in
diagram); inhibit the organification, or iodination, of the tyrosine residues on thyroglobulin molecule (see 2 in
diagram); and decrease the release of thyroid hormones, possibly due to an inhibition of thyroglobulin
proteolysis (see 3 in diagram; last step in process for the release of T3 and T4).

Patients being started on amiodarone should have a baseline TSH determined and repeated at least yearly
thereafter or based on the emergence of new symptoms of hypothyroidism.

Considerations for Clinicians Based on Setting:

Outpatient Setting:

Encourage baseline assessment of thyroid function and monitor periodically thereafter or if the patient
develops any signs or symptoms of hypothyroid states, since this can result in long-term complications with
other organ systems.
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Inpatient Setting:

If the patient is going to be started on amiodarone while in the hospital, encourage baseline assessment of
thyroid function. If a hospitalized patient is receiving amiodarone, an assessment of thyroid function may be
warranted based on reason for admission (e.g., any cardiac condition).

Important Counseling Bullet Point(s):

e Counsel patients on amiodarone about common signs and symptoms of hypothyroidism (bradycardia, heart
failure, high cholesterol, weight gain, dry/cool skin, hair loss, fatigue, depression, etc.) and to tell their
physician if they experience any of these, as there are tests that can help to determine thyroid function.

Medical/Legal Consideration(s):

e In Crisp vs Bush, No. 02-1272 (Circuit Ct., Boyd County, Ky. Sept. 27, 2005), a female patient sued three
doctors, claiming all three were liable for the thyroid damage, vision loss, and pulmonary fibrosis she
suffered due to post-operative administration of amiodarone.’® The patient’s cardiologist first ordered the
amiodarone following the patient’s coronary artery bypass surgery, but the second cardiologist and internist
did not alter the prescription after she later came under their care. The jury decided there was insufficient
evidence that the doctors’ negligence caused the g)atient’s injuries, but the verdict in the case likely was
simply due to the patient's weak expert testimony.™® Accordingly, whenever a patient is being administered
amiodarone, it would be prudent to document thyroid function at baseline and then periodically thereafter.

Test Questions for CE:

Which of the following best represents the amount of iodine received with each 200 mg tablet of amiodarone?

a. 74 mcg
b. 150 mcg
c. 74mg
d. 150 mg

Which of the following mechanisms accurately describes how amiodarone contributes to hypothyroidism?
a. Increased proteolysis of T4 and T3
b. Decrease in thyroglobulin production
c. Decrease in blood flow to the thyroid gland
d. Decrease delivery of lodine to the thyroid gland

Which of the following best describes the most common time frame for developing amiodarone induced hypothyroidism
upon initiation in some patients?

a. Within the first month only

b. Within the first 3 months only

c. Within the first 18 months

d. It occurs at any time while on amiodarone

Pharmacology Weekly, Inc. is an accredited provider for continuing medical education (CME) by the American Academy of
Continuing Medical Education (AACME) and this newsletter is worth 0.25 hours of category 1 CME for those subscribers with
access to CE.
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