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Factors that Regulate 
Hormone Therapy Efficacy



Factors Regulating Efficacy of 
Estrogen or Hormone Therapy

• Receptor and Ligand Properties
• Dose
• Formulation
• Route of Administration
• Timing of therapeutic intervention 



Preclinical
• Pharmacology Characterization:

• Determines potential effects on body 
organs/systems

• Predicts therapeutic window for dosing
• Multiple biological models
• -In vitro (cell culture, tissue slices, isolated 

organs
• -In vivo (various animal models)

FDA Regulatory Process:
Biologics/Drug Development



Different Estrogens Generate Different Dose Responses
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Dosing of E2 and P4 during Perimenopause
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Dosing of E2 and P4 for Human versus Rat  



From: Turgeon, J.L., McDonnel, D.P., Martin, K.A. & Wise, P.M. Hormone 
Therapy: Physiological Complexity Belies Therapeutic Simplicity. Science, 
304:1269-1273, 2004

Impact of Route Of Administration 
on Health Markers



Hormone Therapy Formulation:
Is the Uterus a Predictor of Brain Response To 

Progestogens? 

Brinton, R.D., CNS Drugs, 18(7) 405-422, 2004



Preclinical

• Pharmacology Characterization:
• Determines potential effects on body organs/systems
• Predicts therapeutic window for dosing
• Multiple biological models
• -In vitro (cell culture0, tissue slices, isolated organs

• -In vivo (various animal models)

FDA Regulatory Process:
Biologics/Drug Development



Unresolved Issues for the Brain

• Receptor and Ligand Properties
– Estrogen and Progesterone Receptors in Brain?

• Dose
– Goldilocks Effect or Broad Spectrum?

• Route of Administration
– Are plasma markers predictive of brain response?

• Formulation
– Which progestogens and which estrogens are 

optimal and in what ratio and in what regimen?
• Timing of therapeutic intervention 

– Can peripheral mitochondria provide a window 
into the brain?
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