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Hormone Replacement Therapy and Oral Contraceptive Pills

Estrogen, Progesterone (Put into Gynecology: see also menopause
In menstruating women the follicle (Theca cells) and Corpus luteum (granulosa cells) produce most of the estradiol and estrone.  In men and post-menopausal women the adrenals are the primary source of androstenedione ( estrone in the tissues by aromatization.  During pregnancy,  estrogen production increases

Mechanism of Action:  Estrogens are lipid-soluble, bound primarily to Sex-Hormone Binding Globulin in the blood.  Estrogen can diffuse into cells and bind bstrogen receptor in the cytoplasm.  This triggers translocation of the estrogen-receptor complex to the nucleus, where it binds DNA and affects translation. 

Estradiol-receptors in breast cancer:  Hormone-dependent tumors (determined by biopsy) may respond to Tamoxifen (Estrogen antagonist as part of it’s mechanism).

Estrogens are rapidly absorbed from the GI tract and have large first pass effect in the liver where they are converted to estrone or conjugated (Sulfate or Glucuronidate) and excreted. 

Oral Contraceptive Agents:  Suppress ovulation (at Pituitary level) and alter endometrium.  4 different types:

1.
Combination oral estrogen-progestin (OrthoTri-cyclin, LoOvnal, Ortho-Novum)

Other uses and benefits: (also for replacement therapy)

· acne control

· increased longevity

· osteoporosis prevention

· decreased  risk of ovarian and endometrial cancer with use greater than 3 years.

· endometriosis control:  OCP’s induce a state of pseudopregnancy where the uterine endometrium and ectopic 


endometriotic implants undergo decidual reacation, necrosis, then atropy.  

· menstrual disorders:  dysmenorrhya, metrorrhagia, menstrual irregularity



Dose:  
99% effective if taken for 21 out of 28 days.  Most are usually low dose (30 (g) ethinyl estradiol and a synthetic 





progestin.  Combinations are fixed dose (monophasic) or contain 2 or 3 levels of progestin/estrogen (bi, triphasic)
Adverse Effects: 

· estrogen: weight gain, migraine headaches, abnormal menstrual bleeding

· progestin: impaired glucose tolerance, breast tenderness, androgenic effects (norgestrel and levonorgestrel hav the most androgenic activity; thenewer progestin derivative, gonane, has less androgenic activity).

· Vitamin B12 and can affect pyridoxine levels and folate absorption

· rebound amenorrhea with discontinuation: Recovery occurs in the pituitary then ovary and then endometrium

· increased T4 binding

· reduced glucose tolerance

· vaginal candidiasis

· depression

· gall stone formation

· pancreatitis

· hepatic dysfunction

· slight increase in: 

· hepatocellular carcinoma and adenoma risk

· thromboembolism risk, MI risk (( total cholesterol and ( HDL (mostly due to Progestins and NOT in 

triphasic): ( with duration, age, smoking)

· breast lumps


Contraindications: 


· cardiovascular:  hypertension, cardiac insufficiency, cerebrovascular disease, CAD, thrombophlebitis

· neoplasms:  breast, endometrial, hepatic

· hepatic impairment

· preexisting migraines

· abnormal or undiagnosed urterine bleeding




Drug Interactions:  

· corticosteroids: decreased corticosteroid clearance

· cyclosporine:  incrased plasma cylosporine concentration

· drugs that induce hepatic enzymes:  barbiturates, carbamazepine, griseofulvin, phenytoin, primidone, rifabutin, rifampin, tobacco smoking

· hepatotoxic medications

· ritonavir

· theophylline:  reduced clearance of theophylline


2.
Progestin only (oral):  Called “mini-pill”.  


Other uses and benefits: 

· early pregnancy maintenance/miscarriage prevention (progesterone only; not progestins)

· similar to combination pill above


Dose: variable


Adverse Effects: similar to combined pill except for migraines.

· sodium and water retention

· Alteration of endometrium receptivity and ovulation.  

· Avoids estrogenic side-effects but less effective and causes flow alteration including ( breakthrough bleeding and 

amenorrhea.

Contraindications:  same as with combination pill above

Drug Interactions: 

· aminogutethimide

· hepatic enzyme inducing medications (see above)


3.
Progestin Implants:  (Norplant) - given in a implantable capsule (or patch).  Progestin is slowly released - effective for about 5 


years.  Advantage is compliance is 100% and reversible if implants are removed. See above information for oral forms.

4.
Postcoital contraception:  High dose estrogen w/in 72 hours of coitus.  Also, RU486 (Mifepristone): a progestin antagonist and 


can prevent (once/month) or end a pregnancy (abortion).

Hormone Replacement Therapy


Prempro, Premphase, Otho-Prefest, Combipatch, Activella, Femhre1/5, Estrace/Prometrium…)


Indications:  

· symptoms of menopause: vasomotor symtpms, vulvovaginal atrophy

· osteoporosis prevention: decreased rate of bone loss within 24 months, bone mass gainwithin the first 12 months.
 


Other beneficial effects:

· maintanence of the female reproductive system and secondary sexual characteristics

· mood enhancement

· enhancement of cognitive function


Dose:


Adverse Reactions:

· same as for oral contraceptive devices above


Contraindication:

· see oral contraceptive devices above

· hypercalcemia (bone metastases, breast cancer)


Drug Interactions:  

· same as for oral contraceptive devices above

I.  Phytoestrogens and Breast Cancer:  What is the evidence?
Risk factors for Breast Cancer include lifetime exposure to Estrogen and diet - studies of Asian transplants have indicated that acquisition of a Western diet increases the risk for breast cancer to close to those of natives of the U.S.  Therefore diets high in soy products have been implicated in reduced Breast Cancer risk.

Japanese eat an estimated 60-90 mg/day of Phytoestrogenic Isoflavones - the typical Western diet is estimated at less than 1 mg/day.

Estrogen Receptors:  Some Breast Cancers are ER + - more treatable with Tamoxifen (Paclitaxel, also an antagonist at ER - but also has a second antitumor mechanism).  new evidence indicates a second Estrogen receptor (( and ().


A. What are Phytoestrogens and where are they found?

1.  Phytoestrogens are common plant compounds that are able to activate the Estrogen ( or ( receptor.  Typically these Phytoestrogens act as partial agonists - if there are high doses of estrogen they inhibit the estrogen effects and if there are low doses of estrogen they have estrogenic effects alone.  Genistein has additional Pharmacological actions as a Tyrosine kinase inhibitor (at higher levels).

There are 2 major classes of Phytoestrogens:  Lignans and Isoflavenoids.  


The Isoflavenoids are thought to be the most important and are heterocyclic phenols with similar structures to endogenous estrogenic steroids.  The major Isoflavenoids that have been identified: 

Genistein, Dadzein which can be increased from there aglycone forms by fermentation (the respective aglycones are Genistin and Daidzin), Biochanin A and Formononetin.  The breakdown products of  these phytoestrogens (metabolized in the liver and the intestinal flora) can produce active metabolites including Equol (thought to be primarily produced by normal flora in the intestine, some people apparently do not produce this metabolite).

2.  Phytoestrogens are found in:


a.  Soy and soy products:  Fermented soy products (Tempeh, Miso) have higher levels of Genistein and Daidzein. 

Typical amounts found in Tofu:  160 ug/gram Genistein, 50 ug/gram Daidzien, 1500 ug/gram Genistin, 2000 ug/gram Daidzin.

Miso:  1000 ug/gram Genistein, 400 ug/gram Daidzein, 100 ug/Genistin, 1000ug/gram Daidzin


b.  Black Cohosh (Cimicifuga racemosa):  Contains Isoflavones (see above).  Used for relief of menopause symptoms.  Rremifemin is an extract that has been shown to decrese LH levels - demonstrating action at the estrogen receptor.


c.  Red clover (Trifolium pratense):  Contains Isoflavones that have Phytoestrogenic properties and can be used to relieve menopause symptoms.
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