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THE SCIENTIFIC BASIS FOR THE SCIENTIFIC BASIS FOR 
MEDICAL PRACTICEMEDICAL PRACTICE
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Postmenopausal Estrogen Synthesis, Postmenopausal Estrogen Synthesis, 
Bioavailability, and ActivityBioavailability, and Activity

Adapted from Gruber, et al. NEJM. 2002;346:340.
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Clinical Message  Clinical Message  
Menopause Generic • Biology VariableMenopause Generic • Biology Variable

Estrogen receptorEstrogen receptor
Type Type 
DistributionDistribution
ActivityActivity

Estrogen synthesis and metabolismEstrogen synthesis and metabolism
CYP 450 genotypeCYP 450 genotype
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1717ββ--OH dehydrogenase activityOH dehydrogenase activity
COMT activityCOMT activity
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Presentation • Individual • HT responsePresentation • Individual • HT response
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The Climacteric and Menopause: “Window of The Climacteric and Menopause: “Window of 
Therapeutic Opportunity” for Hormone TherapyTherapeutic Opportunity” for Hormone Therapy

Menopausal medicine
Climacteric medicine

Adult women’s medicine

Primary preventionPrimary prevention
Secondary 

prevention/intervention
Secondary 
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Schematic Representation of Bone Mass Schematic Representation of Bone Mass 
Accrual in Women Accrual in Women 

Structural errors

Heaney RP. Clin Obstet Gynecol. 1987;30:833-846.
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Osteoporosis: Bone Remodeling, Sex 
Steroids, and Mechanical Loading

Osteoporosis: Bone Remodeling, Sex Osteoporosis: Bone Remodeling, Sex 
Steroids, and Mechanical Steroids, and Mechanical LoadingLoading

Notelovitz M. Fertil Steril. 2002;77(suppl 4):34-41.  Adapted from Smit & Burger, JBMR 2000;15;301
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Changes in Changes in TrabecularTrabecular Bone Structure andBone Structure and
Biomechanical Competence with AgeBiomechanical Competence with Age
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Modified from Mosekilde L, et al. In: Takahashi HE, ed. Bone Morphometry. London, England: 
Nishimura/Smith Gordon, Niigata;1990:367-370.
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Cardiovascular Disease and Hormone TherapyCardiovascular Disease and Hormone Therapy

Stages in pathogenesis of Stages in pathogenesis of 
coronary atherosclerosis likely benefited bycoronary atherosclerosis likely benefited by

Stages in pathogenesis of coronary atherosclerosis Stages in pathogenesis of coronary atherosclerosis 
with potentially deleterious effects of ERT/HTwith potentially deleterious effects of ERT/HT

Endogenous EstrogenEndogenous Estrogen ERT/HRTERT/HRT

Systemic     Vascular Systemic     Vascular 
FactorsFactors

Vascular     Systemic FactorsVascular     Systemic Factors

Primary PreventionPrimary Prevention Secondary InterventionSecondary Intervention PostPost--Event TreatmentEvent Treatment

Drug specific ? Transdermal ETDrug specific ? Transdermal ETOral/Transdermal ETOral/Transdermal ET

Modified from Clarkson, 2000.
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Hormone Therapy and Plaque ReductionHormone Therapy and Plaque Reduction
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Surgical Menopausal Monkeys Rx with Conjugated Estrogen With and Without MPA.

A. Early Intervention B. Late Intervention
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Placebo       CEE             Baseline    Placebo        CEE    CEE + MPA

70%
P<0.05

P=N.S.

Clarkson 2002. INT. J. FERTIL. 47:61
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Relation of Age Distribution in WHI* to Stage of Relation of Age Distribution in WHI* to Stage of 
Progression of Coronary Artery AtherosclerosisProgression of Coronary Artery Atherosclerosis

Clarkson, 2002.
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Pharmacologic Modulation of Pharmacologic Modulation of 
Estrogen ActivityEstrogen Activity

ModifiableModifiable

Free Free E2, SHBGE2, SHBG
Route of ETRoute of ET
Type of ETType of ET
Androgen CoAndrogen Co--RxRx

Estrogen receptor activityEstrogen receptor activity
SERMsSERMs

Estrogen metabolismEstrogen metabolism
Inhibitors ofInhibitors of

-- SulfataseSulfatase
-- AromataseAromatase
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GenotypeGenotype
α/βα/β
HomodimerHomodimer
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Tissue ER distributionTissue ER distribution
CYP 450 genotypeCYP 450 genotype

E synthesisE synthesis
E metabolismE metabolism

N 2003

Evaluating Hormone Therapy:  Evaluating Hormone Therapy:  
Function and BioequivalenceFunction and Bioequivalence
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Side effectsSide effects

Patient preference (continuance)Patient preference (continuance)

Monitor with periodic plasma estradiolMonitor with periodic plasma estradiol

Estrogen Therapy: Selecting Route and DoseEstrogen Therapy: Selecting Route and Dose

Medical factorsMedical factors

Hormonal milieuHormonal milieu

Replenishment postmenopausalReplenishment postmenopausalReplacement premenopausalReplacement premenopausal
EE22>E1>E1 E1>EE1>E22

TransdermalTransdermal OralOral

>triglycerides HTN; gall stones; >triglycerides HTN; gall stones; 
DVT; diabetes; resistance to oral ETDVT; diabetes; resistance to oral ET

Low HDLLow HDL

DoseDose

<prevention/maintenance<prevention/maintenance >treatment/correction>treatment/correction

Notelovitz M. 1998


