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Introduction

Hyperthyroidism occurs in approximately 1:1000 females and 1:3000 males in the United States, and Graves’ Disease is the most common cause. It is an autoimmune disease in which Thyroid Stimulating Immunoglobulins (TSI’s) are produced and bind to TSH receptors in the thyroid gland. Like TSH, TSI stimulates the gland to produce thyroid hormone. Unlike TSH, TSI is not regulated by negative feedback. This results in excess T3 and T4 production and the clinical features of hyperthyroidism. 

Signs and symptoms: include nervousness (85%), palpitations and tachycardia (75%), dyspnea (75%), warm and moist skin (72%), heat intolerance, fatigue and weakness, weight loss, increased appetite, and tremor. Goiter is common, occurring in 85% of individuals. Exophthalmos is seen in approximately 34% of individuals presenting with hyperthyroidism. Pretibial myxedema (a brawny thickening of the skin), lid lag / retraction may also be observed.

Laboratory Diagnosis for Graves’ Disease

T3 > 200 ng/mL

T4 > 12.5 mcg/dL

TSH below normal

Radioactive Iodine(123) Uptake (RIU) high

Thyroid Stimulating Hormone Receptor Ab Assay

Antithyroid Peroxidase Ab (commonly seen)

Antithyroglobulin AB (uncommonly seen)

Medical Management

Methimazole – a thionamide which is used to decrease organification of iodide and impairs the coupling reaction.

Propylthiouracil (PTU) – also a thionamide. It has the added benefit of inhibiting the peripheral conversion of T4 to T3 at higher doses (unlike methimazole).

Propranolol – not only for symptom management, but it also inhibits the peripheral conversion of T4 to the more active T3.

Iodine – for emergency management. Inhibits the release of T3 and T4 (within hours) and the organification of iodide.

Adverse effects of the thionamides include allergic reactions, nausea, loss of taste, and agranulocytosis (< 1%).

Methimazole vs. PTU: Methimazole has a longer duration of action and is given once daily. Agranulocytosis is less common with lower dose methimazole, whereas this complication can occur at any dose of PTU. PTU is preferred if therapy must be given during pregnancy or breastfeeding. PTU is the drug of choice with thyroid storm because of its inhibition of T4 to T3 at higher doses.

Radiation and Surgery: By far the most common way to go in the United States is ablation with radioactive iodine (RAI). It generally takes 6-18 weeks to ablate the gland entirely after a one-time oral solution is given.  Approximately 10% of patients fail the first radioiodine treatment and must repeat the treatment. The patient should be started on a thionamide and be made euthyroid before surgery or ablation.

Surgery is usually indicated if patients have an obstructive goiter, a very large goiter, or a coexisting nodule.  

Follow-up and Prognosis: Patients should be re-assessed at four to six week intervals until they have been stabilized on either methimazole or PTU. Many will go into remission after six months to two years (approximately 30%). If the TSH concentration remains low after more than six months of therapy, the patient is not in remission and thionamide therapy should not be discontinued unless the patient is planning to have surgery to remove or ablation to destroy the gland. 

Thionamide therapy may be given indefinitely so long as the drug is tolerated and the hyperthyroidism is controlled. If the gland is destroyed or removed, the patient will likely develop early hypothyroidism and will need thyroid hormone replacement for the rest of their life.
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