Hyperthyroidism

Your first patient today is a 49yo woman who was noted to have a suppressed TSH (= 0.06) on routine screening.  She admits to irregular menses, but denies typical symptoms of hyperthyroidism.  Exam is normal except for some premature beats on cardiac auscultation.  You refer the patient for a TSH, free T3 and T4.  The results confirm the suppressed TSH, but the free T3 and T4 levels are normal.

Q1.  You should now:

a. start a beta blocker

b. obtain a 24 hour radio-iodine uptake test (RAIU)

c. do nothing, retest at 6 months

d. do nothing, the results are diagnositic of nonthyroidal illness.

e. obtain a radionuclide thyroid scan

Answer B:  This patient could have subclinical hyperthyroidism, and her irregular menses and premature beats may be a manifestation of it.  Other diagnostic possibilities include central hypothyroidism, nonthyroidal illness, and the recovery phase of thyroiditis.  

*It is important not to miss the diagnosis of subclinical hyperthyroidism because it can put the patient at risk for subtle symptoms, osteoporosis, hypertension and progression to overt hyperthyroidism.  If the diagnosis is in doubt, the 24hr RAIU is the preferred test.  (It is also the preferred test in overt hyperthyroidism.)  The uptake (which is reported as a number, not a picture as with a thyroid scan) is typically elevated in subclinical hyperthyroidism and would not be with the other diagnostic possibilities.  NOTE: thyrotoxicosis can occur in pregnancy – you need to r/o pregnancy in women of childbearing age first, because you can’t get an RAIU in pregnancy.  

*Though frequently obtained and potentially helpful, a thyroid scan is not particularly cost effective, and is best reserved for nodular thyroid disease – for example, to confirm the dx of toxic multinodular goiter, or to r/o a coexistent cold nodule in a patient who has Graves Disease and a palpable nodule. 

*Without symptoms of overt hyperthyroidism, she does not need a beta blocker.

*If the patient is otherwise ill at the time of the testing, and nonthyroidal illness is suspected as the cause of her TFT abnormalities, you should retest at 1-2 months, not at 6 months which is too long to wait if this is subclinical hyperthyroidism.

You haven’t done this MPCU didactic yet, so you decide to wait six months and retest.  The patient returns in 4 months with a few new complaints:  nervousness, irritability, insomnia tremor, sweating, tremor, palpitations, increased appetite, hyperdefecation, weight loss, pruritis, amenorrhea and heat intolerance.  On physical exam, the patient seems to be staring at you, she has a tremor, BP shows a wide pulse pressure, she is tachycardic with an irregularly irregular rhythm, she has a flow murmur, a goiter and a thyroid bruit.  You suspect overt hyperthyroidism, and indeed repeat TFTs confirm what you already suspect.  The TSH is now 0.03, and free T4 and T3 are elevated.  

Q2.  Which of the following would be LEAST consistent with Graves Disease as the etiology of her condition?

a. pretibial myxedema

b. exophthalmos

c. a diffusely enlarged palpable thyroid gland

d. a tender thyroid gland

e. clubbing

Answer D:  hyperthyroid-related pretibial myxedema and clubbing are seen only in Graves.  Although lid lag and stare can be seen in all forms of hyperthyroidism, actual infiltrative ophthalmopathy, as evidenced by exophthalmos (which may require globe measurement for confirmation) is seen only with Graves.  

*Other causes of hyperthyroidism include toxic multinodular goiter and toxic adenoma (which, like Graves, feature an elevated RAIU), and subacute thyroiditis (which features a tender gland), painless thyroiditis, high iodine intake (as with amiodarone) and thryotoxicosis factitia (due to surreptitious use of levothyroid), all of which feature a reduced RAIU.  

*If the etiology of the hyperthyroidism is in doubt, a thryroid scan can be helpful.  In Graves disease, the gland will light up diffusely, while hot nodules light up locally.  Thyroiditis and thyrotoxicosis factitia will have decreased activity.

*Other clues to a diagnosis of Graves include total T3:T4 ratio >20, free T4:T3 molar ratio >0.3, and a ratio of Eosinophils to monocytes of >1.0 on cbc with diff.  These tests are useful in pregnant patients who can’t have RAIU or scan testing.

Further testing in your patient reveals an elevated RAIU, and a serum T3:T4 ratio greater than 20.  Your ophthalmology consultant has done an exam and reports the presence of exophthalmos.  You are now convinced that the patient has Graves Disease.  

Q3.  Which of the following would NOT be a reasonable agent to start AT THIS TIME?

a. SSKI (potassium iodide) 10gtt qday

b. Atenolol 25-50mg po qday

c. 131I (radio-iodine)

d. Methimazole 30mg po qday or Propylthiouracil 100-150 mg q8hrs

Answer C:  Beta-blockers should be started even prior to obtaining RAIU testing in patients with overt symptoms of hyperthyroidism.  They ameliorate symptoms by blocking peripheral conversion of T4 to the more biologically active T3.  Additionally they recduce sympathetic tone, and thus decrease palpitations, tachycardia, anxiety, tremulousness and heat intolerance.  They do not, however, do anything to “cure” the disease.

*Definitive therapies for hyperthyroidism can include surgery, 131I radio-iodine ablation of the gland or long-term therapy with a thionamide (i.e., Methimazole or PTU).  Surgery is the least popular form of treatment, and is reserved for patients with very large or obstructive goiters, and for patients who fear radioactivity of 131I.

*131I can be used as an initial therapy in patients with mild, well-tolerated symptoms, but in patients with overt severe hyperthyroidism like our patient, and in elderly patients or those with heart disease, the patient must be treated with a thionamide first.  The 131I induces extensive thyroid tissue damage with the sudden release of preformed thyroid hormone which could greatly exacerbate symptoms otherwise.

*Methimazole can be given once a day and has rapid efficacy in interrupting further production and release of thyroid hormone.  PTU has the added advantages of less crossover into the placenta, and the ability to block conversion of T4 to T3 in the periphery, but it has to be given several times per day.  The main side effect of both agents is agranulocytosis, but CBC does not need to be monitored as patients almost universally develop fever and sore throat if it occurs, and can be educated to go to the doctor in this setting for testing.  

*When used long term (i.e., 1-2 years), titrated in dose to a euthyroid state, these treatments can be a definitive treatment in themselves.  TSH is checked every 4-6 weeks and the dose is adjusted until the euthyroid dose is found.  Only about 20-30% of patients so treated remain permanently euthyroid after cessation of therapy though, so these agents are more frequently used as a preliminary to definitive treatment with 131I, which is the most popular definitive treatment in the USA.

*In patients with overt severe symptoms like ours, SSKI or other iodine treatments can decrease peripheral conversion of T4 to T3, and, in conjunction with methimazole, they can yield rapid amelioration of symptoms.  Steroids have also been used for this purpose.

Extra credit question:  What is apathetic thyrotoxicosis?

Apathetic thyrotoxicosis refers to the atypical presentation of hyperthyroidism that can occur in elderly patients.  Prominent eyes, tachycardia, weight loss and tremor are absent, and the patient merely appears apathetic, with flat affect and cognitive blunting.  Lab evaluation will look the same as classic hyperthyroidism, but the atypical presentation may cause the clinician not to consider hyperthyroidism in the differential diagnosis.    
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