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Uses of Estrogens

• Oral contraception

• Treatment of symptoms of menopause (HRT)

• Prevention of osteoporosis

• Treatment of vaginal atrophy

• Treatment of hypo-estrogenism

• Treatment of primary amenorrhoea

• Treatment of dysmenorrhoea
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• Treatment of oligomenorrhoea

• Treatment of certain neoplastic diseases

• Treatment of hereditary haemorrhagic 

telangiectasia

• Palliative treatment of prostate cancer

Uses of Estrogens (contd)



Contraindications to Hormone Therapy:

• Current , past or suspected breast cancer.

• Known or suspected estrogen-sensitive malignant tumors

• Undiagnosed genital bleeding.

• Untreated endometrial hyperplasia.

• Pregnancy.

• Current venous thrombo-embolism(VTE) or previous idiopathic VTE.

• Known CHD.

• Untreated hypertension.

• Active liver disease.

• Porphyria cutanea tarda.

• Systemic lupus erythematosus.
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In Hormone Replacement Therapy:
The Women’s Health Initiative (WHI)

• The WHI focuses on defining the risks and 

benefits of strategies that could potentially 

reduce the incidence of heart disease, breast 

and colorectal cancer, and fractures in 

postmenopausal women
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Conclusion

• Overall health risks exceed benefits from use of 

combined estrogen plus progestin for an average 

5.2-year follow-up among healthy 

postmenopausal US women

• JAMA. 2002; (3): 321-333



What now? – how do we treat post-menopausal 
symptoms?

• How can we affect the Estrogen  Receptors?

• Do other drugs act on the ER’s?

• What would anti-estrogens do?

• Should we only suppress progesterone?

• Are there pure estrogen antagonists?

• Should we prevent estrogen production – Aromatase Inhibitors?

• Are there other ways of modulating the ER’s?

7



8

• The SERMs exert selective agonist or 
antagonist effects on various estrogen 
target tissues

– Chemically diverse - ?

– Lack the steroid structure of estrogens
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• Unique Pharmacology – differential 
estrogen-receptor-

– Expression in a given target tissue

– Conformation on ligand binding

– Binding & expression of coregulator 

proteins
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• TARGET CELLS FOR ESTROGEN - varying 

concentrations of homodimers estrogen 

receptor α and β + ERα and β heterodimers

– ERα = an activator

– ERβ = an inhibitor- can inhibit the action of ERα by 

forming a heterodimer with it.
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• TAMOXIFEN & RALOXIFENE bind to both iso 

forms → affect cellular responsiveness

They function as pure antagonists when 

acting through ERβ on genes containing 

estrogen response elements , but function 

as partial agonists when acting on them 

through ER α
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• BINDING BY ESTRADIOL, TAMOXIFEN, 

RALOXIFENE OR ICI/64.384, the pure 

estrogen antagonist , results in a …..

– Unique estrogen-receptor conformation for each 

ligand with a estrogen-receptor conformation 

spectrum ranging from estrogen → anti-estrogen

• SERMs → assume a continuum of 

intermediate shapes
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• More than 20 coregulator proteins have 
been discovered that bind to estrogen 
receptors 

→ modulation of ER function

→ + or – transcriptional regulator
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TAMOXIFEN

• Indications: 

– Palliative treatment of metastatic breast cancer in post-
menopausal women

– Adjuvant treatment following mastectomy or radiation

– To decrease the risk of breast  cancer in high risk patients

– Anovulatory infertility

• Side effects:

– Hot flushes

– Nausea

– Menstrual irregularities

– Endometrial hyperplasia and malignancies
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RALOXIFENE

• 2nd generation SERM

• Indications:

– Prevention  of osteoporosis

– Reduction in the incidence of non-traumatic vertebral 
fractures – post menopausal women

– Breast cancer in high risk post-menopausal women

• Side effects: 

– Hot flushes

– Leg cramps

– DVT

– Pulmonary embolism
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TOREMIFENE

• Indications:

– Treatment of hormone-dependent metastatic 

breast cancer in post-menopausal women

Data on risk of endometrial hyperplasia & malignancy

Is lacking
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CLOMIPHENE

• Acting as a partial estrogen agonist and interferes 

with the negative feedback of estrogen on the 

hypothalamus

→ Increased secretion of GRH & gonadotropins

→ OVULATION

• Side effects:

– Headache

– Nausea

– Flushes

– Visual disturbances

– Ovarian enlargement



29

THIRD GENERATION SERMs

• Idoxifene, droloxifene

• Lasofoxifene 

� > 100 Fold selectivity for ER over all other steroid 

receptors

� Affinity same as estradiol
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SERDs (downregulators!)

• FULVESTRANT (Faslodex) is a novel ER antagonist

– Blocks the agonist activity of E

– ↑ ER – degradation

– Disrupts ER shuttling from the membrane → 

nucleus

� Not associated with tamoxifen-like agonist effects

� Not cross-resistant to tamoxifene & the aromatase 

inhibitors

� Treatment of oestrogen-receptor-positive metastatic 

or locally advanced breast cancer in post-menopausal 

women
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FUTURE INDICATIONS?

• Prevention of prostate cancer

20mg toremifene: 21.8% reduction in 

cumulative risk of prostate cancer in men with 

High Grade Prostatic Intra-epithelial 

Neoplasia (HGPIN) and no cancer
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CLINICAL STUDY

• Ellis et al.: JAMA, August 19 2009:

“Lower-dose vs. high-dose estradiol therapy 

of hormone receptor-positive, aromatase 

inhibitor-resistant advanced breast cancer”

RESULTS:

Oestradiol treatment not only stopped disease 

progression in about a third of patients, but in 

some patients metastatic tumors became 

resensitized and again responded to anti-

oestrogen treatments.
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“Sustained clinical benefit can be achieved by 

alternating between inhibitory and stimulatory 

oestrogen receptor modulation”

Munster & Carpenter (Editors)
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“Study is intriguing because clinical benefits 

were observed at low doses, with reduced 

toxicity”

6mg
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• “The discovery of a tissue-selective drug that has all the 

beneficial effects of oestrogen, has none of its adverse 

effects and offers protection against breast cancer”

• Development of a SERM with super-agonist protective 

actions on the CVS and skeletal system

• New drugs that will selectively express the desirable 

actions and selectively suppress the undesirable actions 

of the various steroid hormones.

Riggs & Hartman

ULTIMATE SERM RESEARCH GOAL:
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THANK YOU!


