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I. Glucocorticoids

A. Decrease serum calcium and bone mass: want to avoid in osteoporosis

B. Use: hypercalcemia

II. Estrogens

A. Use:  prevent postmenopausal osteoporosis

B. MOA: inh PTH mediated bone resorption

C. Increases serum level of active 1, 25 Vit D: major effect in kidneys, increase expresión of enzyme which hydroxylates 25 into 1, 25 Vit D

D. Adverse effects:  endometrial hyperplasia, so given with progesterone to prevent that

E. Hypertension:  increases angiotensinogen synthesis

F. So because of this, what have they developed, the selective estrogen receptor modulators (SERM) such as tamoxifene or raloxifene, with advantages of these are that they are, side effects of estrogen in postmenopausal women, so the main areas are, there is a risk of breast cancer, endometrial cancer, and on the other hand you want to prevent osteoporosis, and want to increase the lipids, HDL, so these drugs, activate different estrogen receptors in different tissues, so we talked about tamoxifen, so this activates for bone resorption, so good for osteoporosis, and inhibits the rec for breast cancer, evista activates for bone resorption, inhibits estrogen receptors for breast and endometrial growth

III. Nonhormonal agents that affect calcium homeostasis

A. Bisphosphonates

1. Pyrophosphate analogs

2. Alendronate (Fosamax)

3. MOA:  inhibits formation and breakdown of hydroxyapatite crystals in bone

4. making new compounds, because some early ones, particularly etidronate, prevented formation, so got osteomalacia or softening bone, so now not only prevents breakdown, but also prevents the formation, so developed compounds, they think it binds to inside of bone and has its activitiy, but MOA not known

5. Uses:  paget’s disease, osteoporosis where have breakdown of bone, can be used in glucocorticoid induced osteoporosis, or postmenopausal osteoporosis, sometimes used in hypercalcemia of malignancy

6. Given on empty stomach, because not absorbed very easily

7. Adverse effects:  with some early onces like etidronate, caused some osteomalacia or weakening of bones, because preventing formation as well as breakdown, some newer ones don’t have that, and newer ones get gastric irritation, but must give on empty stomach

B. Plicamycin

1. Non hormone agent

2. Cytotoxic antibiotic, binds to DNA preventing transcription and protein synthesis

3. Some protein synthesis needed to sustain bone resorption

4. Uses:  hypercalcemia, paget’s disease

5. Adverse effects:  thrombocytopenia, hepatic and renal toxicity

C. Thiazides

1. diuretics, talked about this last semester with Dr Ali

2. treat renal calcium excretion so can treat renal calcium (handout says increases calcium secretion, but actually decreases calcium secrecion)

3. Adverse effect: hypokalemia, hypercalcemia

D. Fluoride

1. Inhibits dental caries, in drinking water, usually very low doses, 0.5-1.0 ppm in water, very important kept below, because if increases above that, can get mottling of teeth, or if its very high can form darker patches

2. need to give before eruption of permanent teeth, need to give as child, once adult, not help much for teeth, its too late

3. MOA:  binds Ca and stabilizes the hydroxyapatite crystal

4. stimulates new bone growth by directly activating osteoblasts, so possibly useful in osteoporosis, still investigational now, need higher doses than need for dental caries, so for teeth effect, lower doses needed, for preventing osteoporosis, need higher doses, 

5. toxicity

a. acute:  and that’s a problem because high fluoride doses are dangerous, its fairly common because insecticides and rodenticides have fluoride, which inhibits a bunch of enzymes, so the acute affects, causes hypocalcemia because just like it binds to ca in bone, can bind to ca in blood stream as well, and because of hypocalcemia, can get respiratory failure or cardiac failure if take enough of it

b. chronic:  not sure how to get that, other than drinking water with high concentration, can lead to osteosclerosis, which increases bone density so much, get bony exostoses particularly in vertebrae, which impairs movement, and leads to calcification of ligaments and tendons, and get mottling of teeth, once mottled, that’s it, they’re going to have to live with it, I’m not sure if dentistry has come up with a way of covering it up, other than caps

E. Gallium Nitrate

1. couldn’t find too much info on it

2. inhibits bone resorption, MOA unknown

3. currently, clinical use is mainly for hypercalcemia of malignancy, its given IV, thing to watch out for is nephrotoxicity

IV. Abnormal calcium and phosphate levels

A. Summarizing what we talked about

B. Hypercalcemia

1. probably most dangerous, versus hypocalcemia, which is less dangerous, because can get fairly quickely in hpercalcemia can get CNS depression leading to coma

2. if levels severe enough, must bring down, and ranked in the order of use

3. hydrate patient, get plenty of fluids, then induce saline diuresis with furosemide to get rid of calcium

4. most of other agents, like bisphosphonate, calcitonin, gallium nitrate plicamycin, will decrease reabsorption, either from GI or from bones, so if decrease release, will decrease plasma levels, so the main thing is to decrease calcium from the bones, then excrete with diuresis

5. phosphate: IV, reserved for last ditch effort, phosphate binds calcium, so doesn’t have toxic effects

6. glucocorticoids: for chronic hypercalcemia only, but not major drug like those above

C. hypocalcemia

1. diet: give Ca in diet, make sure have adequate Ca

2. vitamin D:  if not sufficiente, not good absorption of Ca in GI

D. Hypophosphatemia

1. can give oral phosphates

2. can give Vit D, particularly if renal phosphate wasting

E. Hyperphosphatemia

F. Hyperparathyroidism

1. Surgery

2. mild cases may not need treatment

G. Hypoparathyroidism

1. As per hypocalcemia

2. Vit D

3. Calcium supplements

H. Rickets:  all treated with Vit D

I. Chronic Renal Failure

1. Often produces lack of vitamin D

2. can also be caused by high aluminum in bone, if does have that, then can use deferoxamine

J. Idiopathic hypercalciuria

1. thiazide diuretic

2. allopurinol “seeding” urate crystals: seed of uric acid with crystals not clinically relevant, but form foundation for calcium deposits on crystals, surrounding it, so get rid of seed of urate crystal then will get rid of calcium excreting it

V. Osteoporosis

A. Increased fractures, post menopausal women, senile osteoporosis, decreased estrogen production, leads to increase in bone resorption, breakdown, also have things like glucocorticoids, hyperparathyroidism, but these are less common

B. Treatment

1. Even before all of this, the patient should have adequate weight bearing exercise, with stress on the bone, causing bone formation, also very important when dealing with young females, make sure getting enough diet and Vit D, will help build bone mass which will help later on in life

2. make sure no problems with vitamin D, if there is, won’t get the absorption, estrogens, can use estrogen SERMs, like Raloxifene, also alendronate, which is one of the bisphosphonates, which blocks bone resorption, just like the estrogen and SERM, which is the problem with osteoporosis

3. Fluoride: in theory should be useful, but less evident, calcitonin, vitamin D as well, less clear, real therapeutic advantages, did they talk about that

C. so when did most of the bone loss occur, in osteoporosis:  time years postmenopausal, so the end of menstruation is here (see graph in notes), and if no treatment, the bone density decreases, but after around 5 years, it sort of levels out at a new plateau, so that means need to give treatments early on and maintain for at least 5-6 years, another thing, even though here, it looks like getting increased in bone density, not actually is increase in bone density, because there’s a decrease in bone area, so the density, but the main thing is that these things don’t increase bone density, they prevent the loss, so in other words won’t prevent loss that’s already there, so if start when already loss, won’t rebuild bone, will only prevent further loss, currently fluoride is the only one that increases bone mass, but can increase so much that get bony outgrowths in spine

VI. paget’s disease:  calcitonin and bisphosphonates

VII. enteric oxaluria

A. excreted in kidney, get calcium oxalate kidney stone, problem is absorbing too much oxalate, so problem is calcium just like in the kidney, calcium binds to it, so can decrease concentration of oxalate, by giving calcium salts, binding to oxalate in intestine, preventing its absorption, preventing its downward effects

VIII. dr ali chemotheraputic and today’s lecture: hypercalcemia in chemotherapeutic treatment, as tumor cells lyse, will release calcium, some peole who die in cancer, is hypercalcemia and renal failure

