PAGE  
2
Pharmacology Paper Chase 03/25/02 10-11AM Sex Steroids Dr. Porter


Pharmacology Paper Chase

03/25/02 10-11AM

Sex Steroids

Dr. Porter

I. Oral contraceptive use of estrogen progesterone, as well as antiestrogen, second hour tomorrow will be androgens and antiandrogens, we’ll take it slow and should be able to finish everything in 3 hours total

II. Introduction

A. To begin with will talk about estrogen and progesterone, sex hormones in general

B. Steroid hormones bind to receptor in nucleus, can induce transcription, get protein synthesis, that’s the MOA which these all work

III. Estrogen classes

A. Natural estrogens, steroidal structure all familiar with, then have semisynthetic estrogens

B. then have the non steroidal estrogens:  estrogens which have an OH group, you may remember about autonomics, looks like carbochol group, has symptathetic type

IV. Natural estrogens

A. Large first pass metabolism followed by enterohepatic circulation, this is important because, how do you get enterohepatic recirculation, first must be metabolized in GI by bacteria, for a lot of these natural estrogens, need this bacteria in the GI to maintain what you would normally get from, and if take antibiotic, will decrease the levels of estrogen in the body, can get pregnant when didn’t want to

B. Synthetic estrogens, also micronized, made very small particles, made conjugated estrogens, those compounds tend to have less first pass effect, to get around first pass metablism

C. Other estrogenes are estrone and estriol

D. Conjugated estrogenes: from pregnant mares, or female horses, various compounds with estrogen like activity, not metabolized through liver as much, not as much first pass metabolism

V. Synthetic estrogens

A. Try to increase oral bioavailability

B. Ethinyl estradiol: used in birth control as estrogen component

C. Mestranol

D. Nonsteroidal estrogens: not metabolized into catechols, so may have less CNS and sympathetic effects

1. DES:  used to prevent miscarriages, can cause vaginal cancer, still there being used

2. Dienestrol

VI. Physio effect estrogen

A. Development endometrial lining, also want to give progesterone, to inhibit growth, less likely get endometrial cancer

B. Change lipid patterns, so for post menopausal women, loses production, increase HDL to make less likely have heart attacks

C. Inhibits bone resorption

D. Bad thing it does, is increase liver enzyme function, more importantly there, increase coagulability, get increase of being produced, increases libido, can get sodium retention, edema, related to side effects

VII. clinical uses estrogens

A. replacement therapy for hypogonadism and post menopausal females

B. for postmenopausal women advantages

1. improves lipid profile: increases HDL

2. reduces MI by up to 50%

3. relieves symptoms: hot flashes

4. prevents osteoporosis

VIII. dosage form

A. oral

1. first pass metabolism, need higher dose

2. hepatic enzyme induction since higher doses reach liver: angiotensinogen, drug metabolizing enzymes, clotting factors

B. transdermal:  less goes to liver, can bypass this first pass metabolism, bypass induction of hepatic enzymes

C. Have 21 days of estrogen, last 7 days with progesterone, decreases risk of endometrial cancer, also more closely mimics the physiological situation as well

IX. Adverse effects (see also oral contraceptives)

A. Nausea and breast tenderness: use lowest possible dose

B. Post menopausal bleeding: confused with vaginal bleeding due to endometrial carcinoma, so is this due to estrogen, maybe can decrease levels a little bit to decrease bleeding

C. Increased frequency of

1. migraines

2. GB disease, cholestasis

3. hypertension

4. thromboembolic disorders:  increases synthesis of clotting factors in liver

D. hyperpigmentation: not too bad

E. increased risk of endometrial carcinoma: if no progesterone

F. breast cancer:  quite controversial, if there’s an effect, its more of a promoter than an inducer, so it may be permissive for breast cancer

X. contraindications

A. estrogen dep cancers: endometrial, breast

B. family history of breast cancer

C. thromboembolic disorders

D. liver disease

E. heavy smokers

F. pregnancy:  DES don’t want to interfere with fetal development and possibly cause vaginal carcinoma

XI. Classes of progestins

A. Natural progestins:  precursor to all steroids

B. Esters:  medroxyprogesterone

C. Synthetic progestins

1. Better oral bioavailability

2. Increased duration of action

3. different in estrogenic, antiestrogenic, andrognic, antiandrogenic, and anabolic activities, so they have lots of effects, so as a physician, if see someone with androgenic like effects, like weight gain, hair growth, can change to another progestin that has less androgenic effects, so that’s what they did, they came out with lots of different progestins, which have different levels of androgenic and estrogenic effects, never able to completely disassociate them

4. norethindrone, norgestrel

5. norethindrone:  commonly used in triphasic oral contraceptives

XII. physiological effects of progestins

A. important reproductive function

B. metabolic effects

1. stimulates LPL causing fat deposition, but increases LDL and decreases HDL, won’t it decrease advantageous estrogen effects on MI, stroke, etc, but they’ve done studies, and doesn’t have effect, so can use combo therapy with estrogen and progestin

2. decrease Na reabsorption, but not that important

XIII. clinical uses of progestins

A. contraception

B. hormone replacemtn therapy: combines with estrogen for dec risk of endomet carcinoma

C. ovarian suppression: feedback inhibition of pituitary gonadotropin secretion, dysmenorrhea, endometriosis, uterine bleeding

D. substitute when estrogens are contraindicated, such as in patient with family history of breast cancer

XIV. Oral contraceptives

A. Various methods of contraceptive, most efficacious is oral contraceptives, how might there be failures, its non compliance, take everyday, long time, may forget, most failures from non compliance, and there’s also interaction with other drugs such as antibiotics

XV. Combo of est and prog

A. Monophasic: estrogen and progestin in constant amount, taken for 21 days

B. Biphasic and triphasic pills: progestin and/or estrogen varies throughout the cycle trying to mimic normal hormone levels, 21 days, majority of contraceptives nowadays that are sold are triphasic

C. So, monophasic, using norethindrone has no change, biphasic has one change in concentration during 6 day it increases, while triphsic increases concentration during day 6 then again around day 14

XVI. MOA

A. Primary

1. Feedback inhibition of pituitary LH and FSH secretion

2. suppresses midcycle LH surge necessary for ovulation

B. Secondary

1. Mucous becomes thick and less penetratable

2. endometrial structural changes: implantation less likely

XVII. pharm effects

A. ovary

1. 2% ovulate during Rx

2. After chronic use:

B. Uterus: dec menstrual flow and cervical growth

C. breast enlargement: due to estrogen, mainly

D. liver

E. aldosterone increased

F. skin: decrease sebum production, good for adolescent women with acne

G. CV: inc BP, dec LDL

XVIII. progestin only contraceptives

A. good for those at risk for thromboembolic or breast cancer, can’t take estrogen combos, must take progestin only

B. called mini pills

C. somewhat less effective because don’t always prevent

D. rely on secondary mechanisms, thicker mucous, endometrial changes that don’t allow implantation

E. adverse effects: irregular and unpredictable bleeding

XIX. Long acting progestins

A. Medroxyprogesterone acetate: IM q 3 months, compliance better, don’t need to take pill everyday, disadavantage come back every 3 months

B. Norplant: SQ implants, lasts 5 years, disadvatange is its surgery, need to have it removed

XX. Postcoital (morning after) pills

A. High dose estrogen alone, or in combo of progestin

B. If use within 72 hours, 99% effective

C. Prevenst implantation

D. N/V, so give with antiemetic

XXI. adverse effects of oral contraceptives

A. particularly related to combo or oral contraceptives, ones that have estrogen and progestin

B. frequent, most mild, go away

C. alleviate by switching to other preparation

D. headache, nausea, breast tenderness, edema: treatment by looking for combo with less estrogen

E. early and midcycle spotting:  too little estrogen, so must increase estrogen

F. excess bleeding, late cycle spotting, must decrease estrogen because too much estrogen

XXII. moderate adverse effects

A. acne, weight gain, hair growth, depression, tiredness, related to androgenic progestins, some have less androgenic effects, so can use oral contraceptive with less androgenic effects

B. urinary/vaginal infections: not aware of MOA, maybe it changes the pH slightly

C. prolonged infertility: risk when discontinue contraceptives, risk associated with those with prolactinomas, so that’s actually causing the infertility

D. increased pigmentation: I don’t know if that’s too important, maybe cosmetic

XXIII. severe adverse effects of oral contraceptives

A. low rate, but because of seriousness, think about these

B. vascular effects

1. thromboembolic disease:  genetic problem, may tend to produce more clotting factors than others, may be at risk, estrogen decreases levels of antithrombin III, prevents thrombin from causing thrombosis, not related to smoking and obesity

2. MI:  are related to smoking and obesity, unlike relation with thromboembolic disease, partly due to reduction in HDL by androgenic progestins (estrogens increase HDL which is beneficial), increased platelet aggregation

3. cerebrovascular disease:  women over 35, related to HTN

C. GI disorders

1. cholestatic jaundice

2. GB disease

3. related to fact, estrogens go through enterohepatic circulation, so get high doses to GB, and increase cholesterol secretion as well

D. Major depression:  6% of users, cause unknown

E. Cancer: reduced risk of endometrial and ovarian cancer, at least with combined products estrogen and progestin

F. Breast cancer: association, not clear cause effect

G. Cervical cancer

XXIV. contraindications or oral contraceptives

A. absolute

1. based on what already talked about, should be obvious

2. people with vascular diseases, over age of 35, especially if smoking, because increased risk of vascular accidents, MI

3. liver disease, because problems in liver

4. estrogen dependent cancer: breast or endometrial cancer, or family history

B. relative

1. use with caution, HTN, DM, migraines, undiagnosed breast lumps (possible breast cancer) or menstrual bleeding (possible endometrial cancer); adolescents who have not completed bone fusion, because may stunt the growth

XXV. benefits of oral contraceptives

A. lot of benefits, another reason why commonly used, other than preventing pregnancy efficaciously

B. reduced risk:  ovarian cysts and cancer, endometrial cancer, benign breast disease

