Pharmacology—Hormonal Preparations II
Abortifacients


Mifepristone (RU-486) is a progesterone inhibitor. Only use if the patient is confirmed pregnant. It binds to receptors and blocks the effects of progesterone and induces contractions. Lining of the uterus will soften, break down, and bleeding will begin. Must be given during the first 7 weeks of pregnancy.  It is 85% effective when given alone.  It is 95% effective when given in combo with vaginal prostaglandin or oral Misoprostol 

ADRs include n/v/d, abdominal pain, vaginal bleeding requiring intervention (5%).  There is fetal abnormality if treatment fails.  It is investigational for endometriosis (anti-glucocorticoid and anti-androgenic activity), Cushing’s disease, breast cancer, and other neoplasms.  
Emergency Contraception


Emergency contraception can prevent pregnancy after unprotected sex.  Dosage comes in emergency contraceptive pills (ECP, or “morning after pills”) or insertion of intrauterine device (IUD). Does not interfere with a post-implantation pregnancy (pills only). These inhibit or delay ovulation, interfere with tubal transport of sperm, egg or embryo.  May cause changes in the endometrium and prevent implantation of the fertilized egg.   
Morning after Pill


The morning after pill is two doses of oral contraceptives (progesterone) given at 12 hours apart.  Dose depends on individual product (contents of hormone).  Can reduce the risk of pregnancy if given within 72 hours of unprotected sex but may work up to 120 hours after unprotected sex.  The FDA-approved agent is Plan B (Levonorgestrel) 1 tablet PO q12h x 2 doses, which reduces pregnancy by 75%. If given on day 0 or 2 post-ovulation it will be an abortifacient; if given 1-3 days it will merely inhibit ovulation

ADRs n/v, cramping, headache, breast tenderness, irregular bleeding, and fluid retention 
Emergency IUD Insertion


Copper T 380A IUD (ParaGard) can be left in place for 10 years as birth control or removed after the next menstrual period once it is established that the patient is not pregnant.   
Normal Menstrual Cycle and Probabilities of Pregnancy

SEE OTHER HORMONE HANDOUT 

Prostaglandin Agonists


Prostaglandin agonists will induce menstruation and uterine contractions.  Mostly used for cervical ripening or labor induction but can be used as abortifacient.  General ADRs include headache, n/v/d, bradycardia, hypotension, flushing, and arrhythmias.  
Dinoprostone (3 forms)

Cervidil is a vaginal insert.  Causes initiation and/or cervical ripening in patients at or near term where induction of labor is necessary.  Prepidil is endocervical gel.  Used to promote cervical ripening prior to labor induction, especially in patients with pre-eclampsia, DM, and chronic HTN.  Prostin E2 is a vaginal suppository.  Used to terminate pregnancies in 12th through 28th week of gestation or to evacuate the fetus in cases of missed abortion or intrauterine fetal death. 

Carboprost Tromethamine (Hemabate)


Carboprost Tromethamine (Hemabate) is used for refractory post-partum uterine bleeding and to terminate pregnancy.


ADRs include n/v/d, flushing, dizziness, and headache. 

Fertility Agents


General approach is to test for sperm motility and viability testing, check for interruption in transfer of ova, and endocrine profile.  Goal of therapy is to stimulate ovulation.  

Human Menopausal Gonadotropin (HMG/Pergonal)


Human Menopausal Gonadotropin (HMG/Pergonal) is used with HCG to induce ovulation in pregnancy in infertile women or with HCG in men to induce spermatogenesis.  It stimulates the development of the follicle (FSH) and induces ovulation and development of the corpus luteum (LH).  In the male, it stimulates spermatogenesis.


ADRs in men include gynecomastia and erythrocytosis.  ADRs in women include headache, breast tenderness, n/v/d, abdominal pain, ectopic pregnancy, ovarian disease, and vaginal hemorrhage.

Follitropin (Bravelle, Fertinex) 

Follitropin (Bravelle, Fertinex) (X) is purified FSH from the urine of post-menopausal women.  It stimulates ovarian follicular growth in women and spermatogenesis in men with hypogonadism.  


ADRs include bleeding, dysmenorrhea, headache, acne, hair loss, ovarian cysts, breast tenderness, and gynecomastia.
Clomiphene (Clomid) (X)


Clomiphene (Clomid) (X) stimulates the release of gonadotropins.  Dosing for women is 50mg PO daily x 5 days to start on about the 5th day of the menstrual cycle.  If ovulation does not occur after the 1st course, the dose is increased to 100mg.  Dosing for men is 25mg PO daily x 25 days and then 5 days off.  

ADRs include multiple births, depression, headache, visual disturbances, thromboembolism, hot flashes, breast discomfort, abnormal flow, and ovarian cysts.  
Drugs for Endometriosis 

Endometriosis-Abnormal growth of the endometrium outside of the uterus particularly in dependent parts of the pelvis and the ovaries. It is a common cause of abnormal bleeding and secondary dysmenorrhea. Pathogenesis is poorly understood.
GnRH Analogs


Nafarelin nasal spray (Synarel) (X) will decrease the release of LH and FSH due to negative feedback.  20x more potent than GnRH itself.  1 spray in one nostril than switch on the next day. ADRs include headache, vasomotor (hot flashes), endocrine effects, and myalgia.  


Leuprolide acetate injection (Lupron) (X) is similar to above.  Inhibits release of LH and FSH. Also an anti-androgen used for prostate cancer.  ADRs include CVS, alopecia, anorexia, n/v/d, thrombocytopenia, and endocrine effects.  
Danazol (Danocrine)


Danazol (Danocrine) is a testosterone derivative.  It inhibits LH and FSH via negative feedback.  


ADRs include androgenic effects life decreased breast size, weight gain, acne, excess hair growth, and hirsutism.  Used in combination with GnRH analogues to counteract some of these effects.  

Others


Oral contraceptives and Depo-Provera are both used because they suppress ovulation.  Analgesics are taken as needed to relieve the menstrual pain.  
Drugs for Menopause 
Background


There are three categories of sex steroids secreted by the gonads in response to gonadotropins (FSH and LH); estrogens include estradiol, estrone, and estriol; progestins include progesterone; androgens include testosterone.  

Steroidal Estrogens

1) Natural estrogens – estradiol and conjugated estrogens (pregnant horses)
2) Semi-synthetic estrogens – ethinyl estradiol, mestranol, and derivatives of estradiol.   
3) Used for primary hypogonadism and HRT
4) With progesterone, used for OC, acne vulgaris, and dysmenorrhea.
Progesterone esters

1) Progesterone – has significant first pass metabolism as PO so available as esters.  Include Megesterol (Megace), hydroxyprogesterone caproate, medroxyprogesterone acetate (Provera). Eliminate first pass effect.
2) Used for progesterone is working as negative feedback in-dysmenorrhea, endometriosis, uterine bleeding.  HRT with estrogens to decrease risk of estrogen induced bleeding and cancer.
Synthetic Progestins 

1) Derivatives of nortestosterone and have varying degrees of estrogenic, anti-estrogenic, and androgenic activity

2) Estranes – norethindrone and norethynodrel
3) Gonanes – levonorgestrel, desogestrel, norgestimate  
Characteristics


Menopause is due to primary ovarian failure.  There is increased GnRH, LSH, and FSH initially due to decreased estrogen.  Has a psychiatric component (depression).

Physiological

1) Slow onset vs. Fast onset

a. Slow onset- symptoms usually tolerable

b. Fast onset- associated with intolerable symptoms

2) Vasomotor symptoms – hot flashes, night sweats, nausea, dizziness, headache, tachycardia, palpitations, and sleeping problems

a. Low estrogen causes surge in GnRH which causes increase in body temperature 

i. Alcohol, caffeine, and foods can all affect this condition

3) Atrophic vaginitis
Increased Risk of Certain Diseases

1) Osteoporosis

2) Colorectal cancer

3) Endometrial cancer

4) Menopause and lack of estrogen at this point is no longer considered to increase risk of heart disease
Hormone Replacement Therapy


Hormone replacement therapy is available PO, Transdermal, IM, and intravaginal.  May be given as cyclic or continuous hormone therapy.  Cyclic is estrogen for 25 days, progestin for last 10-13 days of estrogen, and no hormone for last 5-6 days.  Continuous is estrogen QD, progestin or first 10-13 days of each month.  Progestin compresses endometrial hyperplasia and decreases risk of certain cancers, especially endometrial.  

Conjugated Estrogens/Equine (Premarin) – available PO, injection, or vaginal cream.  PO form with medroxyprogesterone is Prempro.  Also includes Esterfied estrogens (Estratab) 

Estradiol is available as the following: PO (Estrance); Patch (Estraderm/Vivelle and Climara) applied QW or BIW; Ring (Estring) gradually released over 90 days; Vaginal tablet (Vagifem) for atrophic vaginitis; Injection (Depo-Estradiol IM q3-4 weeks or Delestrogen IM q4 weeks)

Progesterone alone is not as effective in relieving menopausal symptoms.


Menostar is a low-dose estrogen patch (14mcg/day of 17-beta estradiol).  The patch is changed weekly.  Used for the prevention of osteoporosis associated with menopause.  Not indicated for the treatment of hot flashes or other menopausal symptoms.  Adding a progestin for 14 days every 6-12 months is still recommended even though it is low dose estrogen.

Adverse Effects- primarily due to estrogen 
1) CVS – edema, HTN, thromboembolism

2) CNS – dizziness, headache, migraine, depression

3) Endocrine/metabolic – breast enlargement, breast tenderness, changes in libido, increased T4, increased TG

4) GI – n/v/d, weight gain, gallbladder disease

5) Hem – increased vitamin K dependent clotting factors

6) Hepatic – jaundice

7) Contraindicated in history of estrogen dependent tumors

Hormone replacement therapy is controversial.  Individual decision is based on the severity of symptoms, risk vs. benefit, and underlying risk factors.  HRT associated with increased risk of MI, stroke, breast cancer, and thromboembolic disorders
Women’s Health Initiative


Women’s health initiative (WHI) is a long-term study sponsored by the National Institutes of Health (NIH) that is looking at ways to prevent heart disease, breast and colon cancer, and osteoporosis.  One arm of the study followed over 16,000 healthy women ages 50-79 who took either HRT or placebo.  Goal was to study mishap between HRT and its possible benefits for heart disease and hip fractures, as well as its possible risks for breast cancer, endometrial cancer, and blood clots


Trial stopped after 5 years by the NIH concluding that the risks for the study group on combined HRT outweighed the benefits.  Risks included a small but significant increased risks of breast cancer, CAD, stroke, and blood clots for the group of women on HRT.  Benefits of HRT use included lower risks for hip fractures and colon cancer.  There was no difference between the two groups in death rates.  

If using HRT for relief of menopausal symptoms, ACOG recommends the following:

1) Take HRT for the shortest time possible at the smallest dose possible

2) Patient should see prescriber regularly, at least annually

3) Patient should get regular breast cancer screenings

4) Patient should try to limit use to <5 years since risk of breast cancer and other diseases rise over time
Non-Hormonal Treatment for Hot Flashes

1) Lifestyle modifications

2) Antihypertensives – Propranolol (Inderal), Clonidine (Catapres), Methyldopa (Aldomet)
3) SSRIs – Effexor
4) Gabapentin (Neurontin)
5) Black cohosh – herbal, phytoestrogens (weak form of estrogen)
Non-Hormonal Treatment for Osteoporosis


Raloxifene (Evista) (X) is a selective estrogen receptor modulator (SERM).  Prevents bone loss and improves lipid profiles.  Cause some estrogenic effects which may increase risk of breast cancer and thromboembolic disorders.  ADRs include hot flashes, arthralgia, and GI effects.

Bisphosphonate derivatives include Aledronate (Fosamax) and Risedronate (Actonel).  These inhibit bone resorption.  ADRs include headache, rash, arthralgia, GI effects (esophageal ulcers).  Can be taken QD or QW.  Must take first thing in the morning with FULL glass of water, sit upright for 30 minutes, and wait to eat or drink anything.  

Also includes calcium and vitamin D, calcitonin, and weight bearing exercises.






