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Drugs to Treat Hyperthyroidism
· Treat hyperthyroidism-they lower thyroid levels

· Goal of treatment-maintain normal thyroid levels without going into hypothyroidism

Work in Three Ways
1. Interfering with hormone production

· Need iodine in body for thyroid hormone synthesis, but giving excess amounts of iodine will have suppressant effect, causing decrease in production  of thyroid hormone
From http://www.medicinenet.com/script/main/art.asp?articlekey=18395: Iodine Excess. In making thyroid hormone, the body responds to increasing doses of iodine intake by first increasing hormone production and then decreasing production by blocking the incorporation of iodine into thyroid hormone. This blockage is protective. The body simply cannot allow all of the iodine received to turn into hormone without regulation. If this happened, there could be too much hormone produced, thereby resulting in toxic levels of thyroid hormone.

2. Modify the response to the hormone by blocking the synthesis of thyroid hormone

· Preventing conversion of T3 to T4

3. Destroy the gland using radioactive preparations

Hyperthyroidism Treatment Drug Indications

· Hyperthyroid disease-Graves Disease

· Thyroid storm

· Thyroid storm S/S include: Fever up to 106 F, sweating, tachycardia, extreme nervousness or excitability, acute respiratory distress
· Suppress thyroid hormone synthesis before surgery or radiation treatment to destroy thyroid gland
Side Effects

· Rare side effect of thioamides antithyroid agents-granulocytopenia (reduction in # of granulocytes, a type of white blood cell filled with microscopic granules that are little sacs containing enzymes that digest microorganisms. )
· First S/S: fever, sore throat

· Granulocytopenia can be reversed when drug is discontinued

· Hypersensitive to drug

· Iodism-earliest S/S: sore gums and teeth, increased thirst, mouth and throat burning

· Tell pt to report this to Dr.
· Myxedema coma (severe hypothyroidism)
· Hypothyroidism
Antithyroid Agents

	Drug Name
	Usual Indications

	Thioamides

	propylthiouracil (PTU)
	· Treatment of hyperthyroidism
· #1 drug that will cause granulocytopenia

	Iodines

	sodium iodide I 131 (generic)
	· A radioactive iodine solution
· Will get drug administration instructions from Nuclear medicine dept

· Will admin larger doses for thyroid cancer than for diagnosis

· Treatment of hyperthyroidism, destruction of thyroid tissue in patients who are not candidates for surgery if thyroid destruction is needed

· High dose can cause leukemia, bone marrow depression, and radiation sickness ( N&V, sweating, aches)

	strong iodine solution, potassium iodide
(Thyro-Block, 
Lugol’s Solution,
SSKI iodide)
	· Taken PO

· Treatment of hyperthyroidism, thyroid blocking in radiation emergencies


Nursing Interventions for Hyperthyroidism Treatment Drug
· Iodine drugs are liquid-mix with water, or better, with fruit juice to mask taste

· Admin through a straw, since iodine can stain teeth

· Ensure pt knows S/S of hypothyroidism and to tell Dr. if they occur so dose can be adjusted
· Hypothyroidism S/S include: lethargy, fatigue, facial and eyelid edema, cold intolerance
 Parathyroid Dysfunction and Related Disorders
 Paget's Disease
· Genetically linked disorder 

· Overactive osteoclasts that are eventually replaced by enlarged and softened bony structures.

· C/O deep bone pain, headaches, and hearing loss and usually have cardiac failure and bone malformation.

Postmenopausal Osteoporosis

· Dropping levels of estrogen allow calcium to be pulled out of the bone

· Weakened and honeycombed bone structure. 

· Estrogen normally causes calcium deposits in the bone; osteoporosis is one of the many complications that accompany the loss of estrogen at menopause 
Antihypocalcemic Agents
Deficient levels of PTH result in hypocalcemia, or calcium deficiency. Vitamin D stimulates calcium absorption from the intestine and restores the serum calcium to a normal level. Hypoparathyroidism is treated primarily with vitamin D and, if necessary, dietary supplements of calcium. Calcitriol (Rocaltrol) is the most commonly used form of vitamin D. Dihydrotachysterol (Hytakerol) is also used .
Antihypocalcemic Agents

	Drug Name
	Usual Indications

	calcitriol 
(Rocaltro l)
	· P0 in the morning
· Management of hypocalcemia and reduction of parathormone levels

	dihydrotachysterol (Hytakerol)
	· P0 based on serum calcium levels
Management of hypocalcemia


Antihypocalcemic Contraindications and Cautions

Allergy to vitamin D, hypercalcemia, vitamin D toxicity, or pregnancy. Caution should be used with a history of renal stones or during lactation, when high calcium levels could cause problems.
Adverse Effects

· Commonly seen GI effects: metallic taste, V&V, dry mouth, constipation, and anorexia. 

· CNS effects: weakness, headache, somnolence, and irritability may also occur. Possibly R/T the changes in electrolytes 

Clinically Important Drug–Drug Interactions

· The risk of hypermagnesemia increases if drugs taken with magnesium-containing antacids.

· Combination should be avoided.

· Reduced absorption taken with cholestyramine or mineral oil, because they are fat-soluble vitamins. 
· If combination is used, drugs should be separated by at least 2 hours.

Bisphosphonates
Drugs used to treat PTH excess or high levels of serum calcium (hypercalcemia) include the bisphosphonates and calcitonin (human and salmon). These drugs act on the serum levels of calcium and not directly on the parathyroid gland or PTH. 
These drugs act to slow or block bone resorption; by doing this, they help to lower serum calcium levels.
	Bisphosphonates

	Drug Name
	Usual Indications

	alendronate 
(Fosamax)
	· PO
· Treatment of Paget's disease, postmenopausal osteo-porosis treatment and prevention, treatment of glucocorticoid-induced osteoporosis, osteoporosis in men

	etidronate 
(Didronel)
	· 5-10 mg/kg/day PO; 
· IV for 3 days for hypercalcemia of malignancy
· Treatment of Paget's disease, postmenopausal osteo-porosis, hypercalcemia of malignancy, osteolytic bone lesions in cancer patients

	ibandronate 
(Boniva)
	· 2.5 mg/day P0 or 150 mg P0 once per month on the same day each month
· Treatment and prevention of osteoporosis in post-menopausal women

	pamidronate 
(Aredia)
	· 60-90 mg IV
· Treatment of hypercalcemia of malignancy, osteolytic bone lesions in cancer patients

	risedronate 
(Actonel)
	· P0 for 2 mo; reduce dosage in renal dysfunction; 5 mg/day

· PO for osteoporosis

· Treatment of symptomatic Paget's disease; osteoporosis

	tiludronate 
(Skelid)
	· P0 for 3 mo; reduce dosage with renal impairment
· Treatment of Paget's disease that is not responsive to other treatment

	zoledronic acid 
(Zometa)
	· 4 mg IV as a single infusion over not less than 15 min
· Treatment of hypercalcemia of malignancy


Contraindications and Cautions

· Not be used in the presence of hypocalcemia, which could be made worse by lowering calcium levels; 
· Pregnancy or lactation, because of the potential for adverse effects on the fetus or neonate; 
· Allergy to bisphosphonates.

Caution:

· Patients with renal dysfunction, which could interfere with excretion of the drug,
· Upper GI disease, which could be aggravated by the drug. Alendronate and risedronate should not be given to anyone who is unable to remain upright for 30 minutes after taking the drug, because serious esophageal erosion can occur. Taking the drug with a full glass of water and remaining upright for at least 30 minutes facilitates delivery of the drug to the stomach. D

· Drugs need to be taken on arising in the morning, with a full glass of water, fully 30 minutes before any other food or beverage. The patient must then remain upright for at least 30 minutes. 
· Zoledronic acid should be used cautiously in aspirin-sensitive asthmatic patients. 
· Alendronate and risedronate are now available in a once-a-week formulation to decrease the number of times the patient must take the drug, which should increase compliance with the drug regimen.

Adverse Effects

· Common adverse effects seen with bisphosphonates are headache, nausea, and diarrhea. 
· Increase in bone pain in patients with Paget's disease, but this effect usually passes after a few days to a few weeks. 
· Esophageal erosion has been associated with alendronate, ibandronate and risedronate if the patient has not remained upright for at least 30 minutes after taking the tablets.

Clinically Important Drug–Drug Interactions

· Oral absorption of bisphosphonates is decreased if they are taken concurrently with antacids, calcium products, iron, or multiple vitamins. If these drugs need to be taken, they should be separated by at least 30 minutes.

· GI distress may increase if bisphosphonates are combined with aspirin; this combination should be avoided if possible.

