	Treatment of bone disorders
1. Nutritional (2)
2. Anti-catabolic (4)

3. Anabolic (1)
	Calcium
1. Is active or passive transport more efficient in Ca absorption?

2. Who should avoid drinking milk? Why?

3. Name 2 ways you can optimize absorption of Ca

	1. Effects of Nutrients/medications on Ca absorption
2. ↓GI absorption

3. ↑GI absorption

4. ↑Renal excretion

5. ↑Renal absorption
	Vitamin D (calcitriol)
1. What is the serum range for 25 OH vit D?

2. 6 actions of vitamin D

3. Effects of vitamin D on cell growth, proliferation, differentiation?
4. Which form of Vit D has shortest time to peak activity
5. Which forms of Vit D has longest time to peak acitivity
6. Which form of Vit D is found in supplements


	1. Active

2. Renal failure and hypothyroid patients, milk has high phosphate content

3. Don't take more than 500mg Ca at a time, take Ca w/ food


	1. Nutrional
· Vit. D

· Ca

2. Anti-catabolic

· Bisphosphates (most potent)
· SERMs

· Calcitonin

· Estrogen, Testosterone

3. Anabolic

· PTH (1-34)

	1. 35-50ng/mL

2. Actions

· Maintenance of bone health

· Mm., nerve function

· Prevent hypertension

· May prevent auto-immune disease (Type I diabetes, MS)

· May prevent certain cancers (breast, colon, prostate)

· FDA approved for treatment of psoriasis

3. Effects

· Inhibit cellular proliferation

· Control/promote cell differentiation

· Inhibit abnormal cellular growth
4. Calcitriol

5. Cholecalciferol (D3), ergocalciferol (D2)

6. D2
	1. ↓GI absorption

· Excess fiber

· Glucocorticoids (can't get it in, can't keep it in!)
2. ↑GI absorption

· Vit D

· Acid pH

3. ↑Renal excretion

· ↑Na intake

· Furosemide

· Glucocorticoids 
4. ↑Renal absorption

· Thiazides

	Treatment of acute hypocalcemia with hypophosphatemia
1. Describe sequence of treatment (7 steps)
	Treatment of acute hypocalcemia with hyperphosphatemia


	Treatment of acute hypocalcemia with hypomagnesia
1. Why is correction of hypomagnesia essential for reversal of hypocalcemia?

2. What patients should you suspect low Mg

3. How do you treat?
4. What patients should you be careful administering Mg?

	Chronic hypocalcemia with normal renal function

1. How to treat?


	1. Lower phosphate to normal range before giving IV calcium

· Diuresis

· Dietary phosphate restriction

· Oral phosphate binders (ie. Ca acetate)
	1. If symptomatic→IV Ca gluconate

2. Begin w/ bolus therapy

3. When symptoms resolve→continuous Ca infusion

4. Monitor

5. Oral Ca ASAP

6. Taper and discontinue Ca infusion
7. For Vit D deficiency→begin calcitriol (3 weeks) plus D2

	1. Elemental Ca (1000-2000mg/d)

2. Vit D

3. Oral Mg salts (malabsorption/ renal wasting)
	1. Chronic low Mg impairs PTH secretion and causes skeletal and renal resistance to PTH
2. Alcoholism, GI losses
3. Administer IV Mg prior to lab confirmation
4. Renal insufficiency (magnesium toxic)

	Chronic hypocalcemia with chronic renal function

1. How to treat?


	Bisphosphonates
1. Name 2 oral and 2 IV
2. Uses

3. MOA

4. What interferes w. intestinal absorption?

5. Side effects (2)

6. Contraindication (1)

	SERMs

1. Name 2
2. What are effects on tissues?
3. MOA

4. Side effects

5. Contraindication
	Calcitonin

1. Uses

2. MOA

3. Side effects

	1. Oral
· Alendronate (Fosamax)
· Risedronate
IV
· Zoledronate – 15 min infusion/year
· Pamidronate
2. Hypercalcemia of malignancy, acute hypercalcemia, Paget's (zoledronate), idiopathic osteoporosis (men), 1O  hyperthyroidism, multiple myeloma, bone mets, transplant patients, hip replacement
3. MOA – Anti-resporptive
· Bind bone surface at remodeling lines

· Ingested by osteoclasts→alters activity

a. Incorporated into cytotoxic ATP analogs→affect cell activity (non-N-containing)
b. Inhibit mevalonate pathway→inhibits farnesyl pyrophosphate synthase→block prenylation of reg. proteins→apoptosis of osteoclast (N-containing)
4. Ca

5. Upper GI disturbances, flu-like symptoms (IV)
6. Hypocalcemia
	1. Lower serum phosphate
· Oral phosphate binders

· Dialysis 

2. Vit D

· Must be given as calcitriol (but not if Phosphate >5mg/dL)
3.   Ca supplements

	1. Acute hypercalcemia

2. Nasal spray – not very effective

· binds G-protein coupled cell surface R→inhibits osteoclast activity 

3. Transient (48h Ca lowering effects), nasal congestion, irritation sores, epitaxis
	1. Tamoxifen, Raloxifene

2. Agonist – skeletal, CV; antagonist – breast tissue, uterus

· Different effects due to ERα and ERβ

3. Raloxifene – Anti-resorptive
· ↑OPG (osteoprotegrin – inhibitor of osteoclastogenesis)→OPG binds RANK ligand (expressed by immature osteoblasts)→inhibits binding to RANK→inhibits osteoclast differentiation 
4. Raloxifene - Thromboembolic, hot flashes, leg cramps

5. Raloxifene – Thromboembolic disease



	Treatment of bone disorders with Estrogen and Testosterone
1. What are the effects of estrogen on bone metabolism?

2. What are the effects of testosterone on bone metabolism?

3. Normalization of serum testosterone→increase or decrease in bone mass? In hip or spine?
	PTH treatment of bone disorders
1. Do low or high doses result in anabolic effects?

2. Name 3 MOAs that lead to ↑bone density

3. Why is PTH therapy useful in glucocorticoid treatment?

4. What are 4 indications of PTH therapy?

	Other treatments of bone disorders
1. Uses of GC. What do they generally inhibit?
2. Uses of thiazides

3. How do Vitamin A and Furosemide exert adverse skeletal effects?
	Statins as a potential for osteoporosis therapy

1. How do statins →new bone formation?

	1. Low dose

2. MOA – highest reduction in hip fractures
· Stimulates IGF-1

· Prevents osteoblast apoptosis

· ↑RANKL

3. Because of ↓in # and function of osteoblasts during GC tx
4. Indications

· Patients with ↓rates of bone formation who continue to fracture despite osteoporosis tx

· Men w/ idiopathic osteoporosis

· GC-induced osteoporosis

· Hypoparathyroidism

5. Osteosarcoma (rare), nausea, leg cramps, ↑uric acid, hypercalcemia
6. Contraindications

· Skeletal malignancies, Paget's, unfused epiphyses, pre-existing hypercalcemia, pregnancy and lactation
	1. Stimulates osteoprotegrin production→blocks osteoclast development

2. Inhibits osteoprotegrin production→stimulates bone resorption
3. ↑bone mass in spine (if pretreatment T <400), not in hip

	1. ↑BMP-2 expression→potent stimulator of bone formation
2. Inhibits mevalonate pathway
	1. Hematologic malignancies, Vit D toxicity, granulomaous diseases w/ ↑ Vit D

· Actions of 1,25 (OH)2D

2. Hypocalcemia

3. Vit A – Stimulate osteoclasts/inhibit osteoclasts/interfere w/ Vit D→↑hip fractures
Furosemide - ↑urinary calcium excretion


