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Objectives

• At the end of this presentation, the attendee will demonstrate 
understanding of:

• MHT’s risks and benefits
• The evidence supporting transdermal estradiol (TD E2) and micronized 

progesterone (Pg) dosing to minimize adverse events and achieve desired 
benefits

• MHT testing: who should be tested, when should they be tested, and what 
testing modality to use 

Menopausal Hormone 
Therapy (MHT)
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Menopause

• Defined retrospectively as menses cessation x 12 months
• Primary indication for MHT treatment is symptoms
• Vasomotor symptoms (VMS) continue for a variable period 

of time
• VMS continue for > 1 year in 80% women and resolve in 4-5 

years without treatment 
• VMS continue in ~ 10% for many years

Menopausal Hormone 
Therapy (MHT)

Effective MHT: The Challenge

E2 Risks
• Endometrial Cancer
• Breast Cancer
• Cardiovascular Disease

E2 Benefits
• Vasomotor Symptoms (VMS)

• Vulvovaginal Atrophy (VVA)

• Osteoporosis

• Cognitive Decline???

How do we optimize these, 
while minimizing these?
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Endometrial Hyperplasia and
Endometrial Cancer

E/E2, OMP, VMP and the Endometrium 

• E/E2 increases endometrial 
hyperplasia

• PEPI (1996) RCT: CEE-alone arm

• OMP 100mg probably protects 
the endometrium

• Gillet 1994 (OS)
• DiCarlo 2010 (OS)
• Fernandez-Murga 2012 (open study)
• REPLENISH 2020 (RCT)

• VMP 100mg/200mg protects the 
endometrium

• DiCarlo 2010 (OS)

• OMP 200mg protects the 
endometrium

• Moyer (1993) OS
• PEPI (1996) RCT
• KEEPS (2014) RCT

• VMP 45mg probably protects 
the endometrium

• De Ziegler (2000) OS
• Elite (2016) RCT

E/E2-alone Increases Endometrial 
Hyperplasia and Cancer Risk

• PEPI (1996) RCT: CEE 0.625mg/d-alone arm
• 3 year intervention trial; recently PMP women < 10 years since LMP
• 5 regimens included

• Placebo; CEE-alone; CEE 0.625mg/d + MPA 2.5mg continuously; CEE 0.625mg/d + MPA 
10mg x 12 days; CEE 0.625mg/d + OMP x 12 days 

• Evaluated cardiovascular surrogates: lipids, insulin and glucose, clotting 
factors, blood pressure – results favorable with MHT

• At 1 year 20% and at 3 years 60% endometrial hyperplasia
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Progesterone
• OMP/VMP 100mg probably protects the endometrium 

• Gillet (1994) OS: Oestrogel 1.5mg/d + OMP 100mg x 10 days
• 6 month study evaluating mitotic activity; not endometrial hyperplasia
• Symptomatic recently PMP women
• Inhibited mitosis and induced amenorrhea in the majority of PMP women

• DiCarlo (2010) OS: TD E2 0.050mg/d with Prometrium 100mg/d x 12 days 
• 1 year study; recently symptomatic, naturally, PMP women
• 4 Regimens

• TD E2 0.050mg/d + Oral Prometrium 100mg or 200mg/d x 12 days
• TD E2 0.050mg/d + Vaginal Prometrium 100mg/d or 200mg/d x 12 days

• All regimens protected the endometrium, better compliance with vaginal
• Fernandez-Murga (2012) open study: TD E2 0.025mg/d + VMP 100mg/d 2x/w
• REPLENISH (2020) RCT: 4 regimens all protected endometrium

• Baseline E2 levels > 10pg/mL (DUTCH > 0.5-0.6ng/mg) increased likelihood of 
endometrial proliferation

Progesterone

• OMP 200mg protects the endometrium
• Moyer (1993) OS: Oestrogel 1.5mg/d + OMP 200mg/d x 14 days

• 5-7 year study; symptomatic, recently PMP (natural)
• PEPI (1996) RCT: CEE 0.625mg/d + OMP 200mg/d x 12 days

• 3 year intervention trial; recently PMP women < 10 years since LMP 
• KEEPS (2014) RCT: Climara 0.05mg/d + Prometrium 200mg/d x 12 days

• 4 year study; recently PMP women

• VMP 45mg probably protects the endometrium
• De Ziegler (2000) OS: Crinone 45mg/d days 1-10 or continuously biweekly

• 6 month study; Group 1 (cyclical): 48.5-51.5 years old; Group 2: 52.7-63.3 years old 
(continuous); CEE 0.625mg/d, o-E 2mg, TD E2 patch 0.05mg/d

• TVUS at end; bx with increased endometrial thickness, bleeding
• ELITE (2016) RCT: 45mg/d days 1-10; no adverse events

• Not an endometrial study

Progesterone

• TD Pg should not be used to protect the endometrium
• Wren (2000) pilot study: TD Pg 16mg, 32mg, 64mg (14d) no endometrial 

protection, no progestogenic effect
• 3 month pilot study; 26 symptomatic PMP women randomized to Climara 0.1mg/d patch to 

induce a primed endometrium, TD Pg did not induce a secretory endometrium

• Vashisht (2005) open study: 32% had either endometrial proliferation or 
endometrial hyperplasia

• 1 year study; symptomatic, PMP women randomized to Oestrogel 1.0mg + TD Pg 40mg/d 
continuous

• TD Pg dose inadequate to balance TD E2’s endometrial proliferative effects 

• Leonetti (2003/2005) RCT: TD Pg 20mg BID protected the endometrium; 
“…we do not recommend … until longer and larger studies are performed.”

• A 1 year cross-over study; 26 PMP women 6-month treatment with each regimen
• No endometrial hyperplasia, but some proliferation
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Key Points

• TD E2-alone increases endometrial hyperplasia and endometrial 
cancer risk in PMP women with a uterus (RCT)

• The E/E2 dose is a key determinant when determining the OMP dose 
(RCTs)

• Studies document that OMP 200mg protects the endometrium; OMP 
100mg probably protects the endometrium (RCTs, OS)

• Studies documents that VMP 100mg, 200mg protect the 
endometrium; while VMP 45mg probably protects the endometrium 
(RCT, OS)

• To date, there is limited data on TD Pg and endometrial protection

Clinical Pearls
• OMP 200mg protects the endometrium; 100mg probably protects 

the endometrium
• OMP 200mg/d x 12d is the only dose studied in a RCT
• The OMP dose is dependent on the E2 dose; compliance is key
• Baseline serum E2 or urine E2 levels may be helpful in determining OMP 

dose and or need for further evaluation
• DUTCH 0.5-0.6ng/mg

• VMP 100mg and 200mg protect the endometrium; 45mg probably 
protects the endometrium

• Crinone 8% (90mg) induces a secretory endometrium

• TD Pg should not be used to protect the endometrium

Effective MHT: The Challenge

E2 Risks
• Endometrial Cancer
• Breast Cancer
• Cardiovascular Disease

E2 Benefits
• Vasomotor Symptoms (VMS)

• Vulvovaginal Atrophy (VVA)

• Osteoporosis

• Cognitive Decline???

13

14

15



5/15/2020

6

Breast Cancer

MHT: Absolute Contraindications 

MHT: Absolute Contraindications 

16

17

18



5/15/2020

7

MHT: Relative Contraindications

Non-Genomic Factors

• Increased BMI/Obesity

• High Insulin/IGF-1

• High estrogen exposure

• High baseline estrogen

• Dense breasts

• Parity

• Abnormal detoxification and 
methylation

Genomic Factors

• Strong family history

• Detoxification/metabolism SNP’s

• Breast cancer risk genetics
• BRCA 1/2

MHT: Relative Contraindications

Non-Genomic Factors

• Increased BMI/Obesity

• High Insulin/IGF-1

• High estrogen exposure

• High baseline estrogen

• Dense breasts

• Parity

• Abnormal detoxification and 
methylation

Genomic Factors

• Strong family history

• Detoxification/metabolism SNP’s

• Breast cancer risk genetics
• BRCA 1/2

E/E2 and Breast Cancer

• Studies with mixed/neutral breast cancer (BC) results
• CEE + MPA: 2002 (RCT)

• Studies where E/E2 decreases BC
• Pre-WHI observation studies
• WHI-CEE alone: 2004 + all reanalysis (RCT)
• DOPS 2012 (RCT)
• FINNISH: 2016 (OS)

• Studies where E2 increases BC
• Million Women’s Study: 2003 (OS)
• E3N: 2005, 2008, 2014 (OS)
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WHI: E2-alone Decreased BC Mortality

• WHI (2002/2004): Increased BC risk
• A political nightmare – studies stopped prematurely re: BC
• Primary purpose: evaluate MHT in older patients far from menopause re: CVD 
• Put breast cancer in the forefront, increased BC risk 2.5-3 years after 

randomized
• CEE + MPA: received excessive attention; all data reported together as 

increased BC risk; ignored CEE-alone data

• WHI Reanalysis (2018): CEE-alone decreased BC mortality by 45%
• CEE-alone: 45% SS BC mortality reduction after 18 FU years
• CEE + MPA: null effect on BC incidence for up to 11 years 

• Especially in the typical, hormone therapy naïve, PMP woman
• Increased BC because one placebo group had an unusually low BC incidence

MHT naïve Prior MHT use

WHI: CEE + MPA

Adapted from Hodis NH, Sarrel PM. Climacteric. 2018; 21(6): 521-528.

“Among postmenopausal women, hormone therapy with CEE plus MPA for 
a median of 5.6 years or with CEE alone for a median of 7.2 years was not 
associated with risk of all-cause, cardiovascular, or cancer mortality during 
a cumulative follow-up of 18 years.”

Manson J, et al. JAMA. 2017; 318(10): 927‐938.

WHI 
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Decreased BC Mortality
• DOPS (2012) RCT: SS reductions in BC and BC mortality

• Supposed to be 20 year study, stopped due to WHI, recently PMP
• Treatment 11 years with 16 FU years; o-E2 2mg/d, o-E2 + progestins

• FINNISH (2016) OS: Up to 54% BC mortality reduction
• Study drugs: o-E2 1mg/d or 2mg/d, TD E2 patches 0.025-0.1mg/d, or gels 

0.5-1.5mg/d; prescribed progestins; mean age: 52 years old at initiation
• E2-alone: greater BC mortality risk reduction than in combined MHT 
• In all MHT users: BC mortality significantly reduced, even with MHT use > 10 

years; largest mortality reduction 5-10 years
• Age at MHT initiation was not related to BC mortality
• Any history of E2-based MHT exposure was associated with an up to 

54% BC mortality risk reduction

Estradiol and Increased 
Breast Cancer?

Million Women’s: Increased BC

• Increased BC dx/mortality with E/E2-alone, regardless of dose or 
delivery, when compared to never users

• 2003 OS: data analyzed from baseline information; No OMP data provided 
• Recently PMP; BC dx 1.2 years after recruitment; death 1.7 years after dx
• When a progestin was added to E/E2 risk was significantly greater
• Mammography ~ every 3 years

• Criticisms
• More than 1/3 of women used more than one MHT regimen
• Control group had lower BC mortality than general population (WHI)
• Biologically implausible
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E3N: Increased BC
• OMP added to TD E2, eliminates increased BC risk up to 5 years; 

TD E2 + OMP most commonly prescribed
• 2005 OS: Pre-E3N PMP women hormone naïve; 1-year prior to E3N

• Mean MHT use was 2.8 years; 5.8 years mean FU
• TD E2: small increase in BC; OMP eliminated risk
• Progestins added BC risk SS increased

• 2008 OS: E3N FU; recently PMP; MHT use: 7.1 years; mean FU: 8.1 years
• TD E2 SS increased BC risk, adding progestins risk even greater
• OMP/dydrogesterone when added to TD E2 safest regimen, causing the least harm

• 2014 OS: OMP treatment > 5 years increased BC relative risk, risk persisted 

• Criticisms
• Women used more than 1 regimen; changed categories; not accounted for

• Initially E2-only group: 72% used EPT
• E2 + OMP/dydrogesterone group: 57% used E2 with progestins

OMP: Does Not Increase BC
• de Lignières (2002) OS: primarily TD E2 gels + OMP x ≥ 10d

• Symptomatic, recently PMP; majority combined MHT; FU 1-24 years (8.9)
• No significant difference in BC risk between treatment groups and controls 
• There was no SS difference in BC risk between those women who had used 

MHT for > 10 years and those who had used MHT for < 5 years

• MISSION (2007) OS: TD E2, TD E2 + OMP or Progestin
• Prospective 2 year OS; treatment decided by patient’s ob-gyn; majority used 

combined MHT; sequential vs continuous not specified
• Symptomatic, recently PMP women
• No increased BC risk in treated compared to not treated, even when MHT used 

for > 10 years 

• Key Point: No increased BC risk with treatment > 10 years
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Key Points
• There is substantial evidence that TD E2-alone does not increase 

BC, it decreases BC (RCTs, OS)

• There is no definitive evidence that OMP added to TD E2 increases 
BC, most studies document a null effect or decreased BC risk (RCTs, 
OS)

• Both Million Women’s and E3N have design and analytical issues, 
be aware and interpret with caution (OS)

Clinical Pearls
• Data favors MHT safety + decreased BC w/ TD E2-alone

• All commonly used patch and gel doses decrease BC mortality 

• Adding OMP to TD E2 either has a null effect or decreases BC 
risk

• TD E2 + OMP are breast safe, even when used for > 10 years

• PMP age when initiate TD E2 + OMP does not impact BC risk

• OMP doses that protect the endometrium are safe for the breast

Effective MHT: The Challenge

E2 Risks
• Endometrial Cancer
• Breast Cancer
• Cardiovascular Disease

E2 Benefits
• Vasomotor Symptoms (VMS)

• Vulvovaginal Atrophy (VVA)

• Osteoporosis

• Cognitive Decline???

• Breast Cancer
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Cardiovascular Disease

Estradiol

Estradiol’s cardioprotective effects

Direct Effects
• ↑ Endothelial growth factor
• ↑ Sm‐muscle growth factor
• ↑ NO producƟon + release
•  plaque progression

Indirect Effects
•  Total Chol,  LDL, ↑ HDL
•  BP
•  Homocysteine
• ↑ Insulin sensiƟvity

Mikkola TS, et al. Climacteric. 2017; 20(1): 5-10.

Menazza S, Murphy E. Circ Res. 2016; 118(6): 994-1007.

Estradiol

• Pre-WHI Observational Studies: CVD benefit
• 40-50% decreased CVD risk in recently menopausal women
• Conclusion: MHT is a low-risk intervention with immediate value for symptom 

relief in recently PMP women, with long-term protection against the major PMP 
chronic diseases

• WHI (2002) (2004) RCT: Increased CVD 
• Designed to determine if MHT’s protective effects were found in women way 

beyond menopause who are at greater risk of these diseases
• CEE 0.625mg/d-alone vs placebo
• CEE 0.625mg/d + MPA 2.5mg/d continuous vs placebo
• Overall, small but SS increase in CV events
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Estradiol

• Studies documenting mixed CVD results
• WHI (2002/2004) RCT: CEE + MPA (5.6 treatment years), CEE-alone 7.2 

treatment years; 18 year follow-up
• ELITE (2016) RCT: 5 year RCT study with ongoing follow-up

• Studies documenting no CVD benefit and no harm
• KEEPS (2014) RCT: 4 year RCT study with ongoing follow-up

• Studies documenting CVD benefit 
• DOPS (2012) RCT: Supposed to be a 20 year study, WHI lead to early stop
• FINNISH (2015) OS: 15 year observational study

Estradiol: Mixed Results
• WHI-Reanalysis/Updates: 50-59 y/o decreased CV events

• CEE-alone (2007) RCT: 45% decreased MI and all-cause mortality
• CEE also decreased CAC
• With increasing age, decreased benefit: 60-70 neutral effect, 70-80 trend increased CVD

• WHI (2017) RCT: Neither CEE + MPA, nor CEE-alone increased CVD 
mortality during the cumulative 18 year FU

• ELITE (2016) RCT: < 6 years PMP SS CIMT slowing, at 5 year FU
• 2 study groups: women < 6 years PMP vs women > 10 years PMP vs placebo
• Oral E2 1mg/d, o-E2 1mg/d + VMP 45mg days 1-10, placebo
• Women > 10 years PMP no difference compared to placebo

• Elite (2019) update: Serum E2 levels impact CIMT progression
• Early: higher serum E2, less CIMT progression (48.2 ± 35.8pg/mL; range: 

12.4-84pg/mL); baseline serum E2: 3.1-12.7pg/mL
• Late: Higher serum E2, increased CIMT progression (40.2 ± 23.6pg/mL; range: 

16.6-63.8pg/mL); baseline serum E2: 2.8-14.2pg/mL

Estradiol: No Benefit, No Harm

• KEEPS (2014) RCT: Recently PMP (natural); 4 year study
• Premarin 0.45mg/d or Climara 0.05mg/d, both with Prometrium 200mg/d x 12d
• There was no change in CIMT rate of progression after 4 years
• OMP 200mg was safe 
• No adverse events in either treatment group

• Rationalize ELITE and KEEPS: CVD a slow progressive ds
• KEEPS: Overall healthier PMP women, study duration 4 years
• ELITE: Some with subclinical CAD, study duration 5 years
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Estradiol: CVD Benefits
• DOPS (2012) RCT: Decreased CV events

• Recently PMP women treated with o-E2 or combined MHT (synthetic) for 11 
years with follow-up for 16 years

• MHT users experienced half the MI, HF, and death rates than placebo
• No increased adverse events, criticized for small numbers

• FINNISH Study (2015) OS: Up to 54% decreased CVD mortality
• In E2-based MHT users, CAD-related death risk was reduced by up to 54% in 

a time-dependent manner
• The longer a woman was prescribed and used an E2-based MHT, the greater 

the risk reduction
• All risk reductions were comparable in women starting E2 at < age 60 and in 

women ≥ 60 years

Progesterone
• OMP 100mg, 200mg, and 300mg are all safe for the CV system

• Honisett: (2003) 6 week RCT
• OMP 100mg/d x 6 weeks, did not negatively affect the vascular tree

• Prior: (2014) 3 month RCT
• Prometrium 300mg/d did not compromise vascular integrity

• KEEPS: (2014) 4 year RCT with ongoing follow-up
• Prometrium 200mg/d x 12d added to Climara 0.05mg/d or Premarin 0.45mg/d

• VMP 45mg/d x 10 days/month is safe for the CV system
• ELITE: (2016) 5 year RCT with ongoing follow-up

• VMP 45mg/d x days 1-10 added to o-E2 1mg/d

Key Points
• E/E2 is safe and decreases cardiovascular event rates

• WHI CEE-alone: women age 50-59, 45% decreased CV events and mortality 
(RCT) 

• DOPS: recently PMP women 50% lower event rate (RCT)
• FINNISH: all MHT including combined MHT decreased CV mortality up to 54%; 

age at MHT initiation had no impact on CVD outcomes (OS)

• E/E2 may or may not improve surrogate markers (RCTs)
• KEEPS: no significant change in CIMT progression (RCT)
• ELITE: PMP women within 6 years of menopause, SS CIMT slowing (RCT)

• Baseline serum E2 and urine levels should be considered

• OMP/VMP is safe for the cardiovascular system (RCTs)
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Clinical Pearls

• All commonly used TD E2 patch and TD E2 gel doses are safe 
and probably decrease CVD and BC mortality

• TD E2 patch doses: 0.025mg/d-0.1mg/d
• TD E2 gel doses: 1-2mg/d

• Progesterone is necessary to protect the endometrium, does 
not increase BC, and is safe for the cardiovascular system

• OMP 100mg, 200mg, and 300mg 
• Ensure your OMP dose balances TD E2’s proliferative effects

Clinical Pearls

• Start TD E2-based MHT as early as possible (timing hypothesis)

• Time since menopause and age > 60 should cause pause, but 
not prevent MHT initiation or continuation, risk stratify

• In all women ongoing endometrial, breast, and CVD surveillance 
is a must

Effective MHT: The Challenge

E2 Risks
• Endometrial Cancer
• Cardiovascular Disease

E2 Benefits
• Vasomotor Symptoms (VMS)

• Vulvovaginal Atrophy (VVA)

• Osteoporosis

• Cognitive Decline???

• Breast Cancer

• Cardiovascular disease
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Do the TD E2 doses and regimens proven to be safe and beneficial for the 
breast and cardiovascular system also relieve VMS, VVA symptoms, protect 

bones, and possibly improve cognitive function? 

Do the OMP/VMP doses that are documented to protect the endometrium and 
that are safe for the breast and cardiovascular system provide added benefits?

Low E2 Comorbidities

• Vasomotor Symptoms (VMS)

• Vulvovaginal atrophy (VVA)
• Osteoporosis
• Cognition

Estradiol
• All FDA-approved patch doses relieve VMS, most reaching SS 

by 4 weeks
• Speroff (1996) RCT: Fempatch 0.02mg/d; 12 week study

• Similar results to Estraderm and Climara 0.05mg/d but at lower serum levels

• Bachmann (2007) RCT: Menostar 0.014mg/d patch; 12 week study
• Climara 0.023mg/d + 0.0075mg/d levonorgestrel combination patch also relieves VMS

• FDA-approved gel doses improve VMS, doses are product 
specific, most reaching SS by 5 weeks, not 4 weeks

• Simon (2007) RCT: Elestrin 0.52mg/d; 12 week study
• SS VMS relief with lower doses at week 5, with higher doses at week 4

• Hedrick (2009) RCT: Divigel 0.25mg/d; 12 week study
• Higher doses (0.5mg and 1.0mg) reached SS at 4 weeks
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Progesterone

• Hitchcock (2012) RCT: Prometrium 300mg/d relieves VMS
• PMP women (1-10 years) with VMS (mild to severe); 3 month study
• SS decrease in VMS frequency and severity by 8 weeks
• Women with moderate-severe VMS, demonstrated the greatest benefit
• No rebound if discontinue OMP, symptoms return slowly

• REPLENISH (2018/2019): E2 0.5mg/100mg relieves VMS
• E2 1mg/100mg OMP and E2 0.5mg/100mg SS decrease in VMS at 4 weeks
• E2 0.5mg/50mg OMP SS decreased VMS at 12 weeks

Key Points
• All FDA-approved patch doses relieve VMS, most by 4 weeks

• FDA-approved gels relieve VMS, most by 5 weeks

• OMP 300mg provides VMS symptom relief, lower doses have not 
been independently studied

• TD E2 products that relieve VMS are safe for the breast and 
cardiovascular system

• Ultra-low and low-dose patches provide VMS relief earlier, with 
less E2 tissue exposure than low-dose gels

Low E2 Comorbidities

• Vasomotor Symptoms (VMS)

• Vulvovaginal atrophy (VVA)
• Osteoporosis
• Cognition
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Estradiol

• All FDA-approved patches and gels improve VVA
• Gupta (2008) RPS: Menostar 0.014mg/d patch improved vaginal parameters 

similar to Estring 0.0075mg/d; 12 week study
• Bachmann (2009) RCT: Menostar 0.014mg/d patch improved VVA 

symptoms and vaginal parameters; 12 week study
• Simon: (2007) RCT: Elestrin 0.52mg/d gel relieves VVA symptoms and 

vaginal parameters; 12 week study
• Archer (2012) RCT: EstroGel 0.75mg/d and 0.375mg/d improves vaginal 

parameters; 12 week study

Key Points

• Estradiol is the most effective treatment for moderate to severe 
VVA and its associated symptoms

• Local estradiol, estriol, or DHEA should be considered in women 
without additional menopausal symptoms

• All TD E2 products relieve VVA symptoms and objective vaginal 
parameters

Clinical Pearls

• FDA-approved patches and gels improve both VMS and VVA
• Patch doses as low as 0.014mg/d
• Gel doses are product specific

• Doses that improve VMS and VVA are safe for the breast and 
cardiovascular system

• OMP 100mg and 300mg also improve VMS 

• OMP/VMP is necessary to protect the endometrium
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Low E2 Comorbidities

• Vasomotor Symptoms (VMS)

• Vulvovaginal atrophy (VVA)
• Osteoporosis
• Cognition

Estradiol and Progesterone

• A women's osteoporotic fracture risk = her combined breast cancer, 
endometrial, and ovarian cancer risks

• It’s the balance of E2 and Pg that leads to optimal peak BMD

• Adolescent and premenopausal women are at risk for osteopenia 
and osteoporosis: normal ovulatory cycles important

• Greatest risk of bone loss occurs during first few PMP years

• Address HPA axis issues 

Estradiol

• All TD E2 patches improve BMD and are FDA-approved for 
osteoporosis prevention

• Weiss (2000) RCT: Climara 0.025mg/d (weekly); 2 year study
• Recently PMP s/p hysterectomy, decreased bone turnover markers and improved BMD

• Notelovitz (2002) RCT: Alora 0.025mg/d (biweekly); 2 year study
• Recently PMP s/p hysterectomy, decreased bone turnover markers and improved BMD

• Ettinger (2004) RCT: Menostar 0.014mg/d (weekly); 2 year study
• Older, naturally, PMP women, decreased bone turnover markers and improved BMD
• ULTRA study group
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Estradiol

• Gels are NOT FDA-approved for osteoporosis prevention
• Yang (2007) Randomized Prospective Trial: EstroGel (1.5mg/d) improves 

BMD
• 1 year study; recently PMP women natural and surgical
• E2 gel 0.75mg/d or E2 gel 1.5mg/d or E2 3.0mg/d, or estriol 2mg/d as control
• MPA 10mg/d days 14-25 with EstroGel in naturally PMP women
• Standard-dose EstroGel (0.75mg/d) improved BMD at 12 months, not 6 months 
• High-dose EstroGel (1.5mg/d) improved BMD at both 6 and 12 months

• Gels require higher E2 doses to be as effective as a low-dose TD 
E2 patch

Progesterone

• In PMP women, the optimum OMP dose to prevent osteoporosis 
is unknown

• No studies evaluating OMP dosing and osteoporosis

• In young women (adolescents and premenopausal women) 
normal ovulatory cycles a must for optimal BMD

• Prior (1990, 2018) OS, meta-analysis: Normal length luteal-phase 
important

• 1 year study; pre- and perimenopausal women; age: 21-42 years old
• Women who had normal ovulatory cycles or only had one short luteal cycle per year, 

maintained a stable BMD
• Women who had more than one short luteal cycle or any anovulatory cycles, significantly 

lost bone mineral density
• Recommends OMP 300mg/d days 14-27

Key Points

• FDA-approved low-dose TD E2 0.025mg/d patches are best for 
osteoporosis prevention

• To match ultra- and low-dose TD E2’s clinical efficacy, higher gel 
doses are necessary with higher E2 tissue exposure

• Have a high index of suspicion for ovulatory defects in adolescents, 
premenopausal, and perimenopausal women

• In PMP women, the optimal OMP dose for bone protection is 
unknown: protect the endometrium
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Clinical Pearls
• TD E2 0.025mg/d patches improve VMS, VVA, and BMD

• The TD E2 0.025mg/d patch is safe for the breast and CV system

• In young women, normal cycle lengths do not = ovulatory cycles
• Have a high index of suspicion, test (DUTCH cycle map) don’t guess

• Ongoing surveillance is necessary

Low E2 Comorbidities

• Vasomotor Symptoms (VMS)

• Vulvovaginal atrophy (VVA)
• Osteoporosis
• Cognition

Estradiol

• Estradiol has profound effects on learning, memory, mood

• Estradiol improves cerebral metabolic flow and rate

• Estradiol reduces formation of reactive oxygen species (ROS)
• Early natural menopause is associated with reduced cognitive 

performance in older adulthood
• Several studies noted cognitive decline during menopause transition, 

particularly in working memory and attention
• Mental sharpness (particularly processing speed) begins to decline 

as early as age 50

[1] Do the low‐dose TD E2 patches that are safe for the breast, the CV system, that improve 
VMS, VVA, and prevent osteoporosis, improve cognitive function and prevent AD?

[2] Do the OMP doses that protect the endometrium and that are safe for the breast and 
cardiovascular system improve cognitive performance?
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Estradiol

• Estradiol has profound effects on learning, memory, mood

• Estradiol improves cerebral metabolic flow and rate

• Estradiol reduces formation of reactive oxygen species (ROS)
• Early natural menopause is associated with reduced cognitive 

performance in older adulthood
• Several studies noted cognitive decline during menopause transition, 

particularly in working memory and attention
• Mental sharpness (particularly processing speed) begins to decline 

as early as age 50

[1] Do the low‐dose TD E2 patches that are safe for the breast, the CV system, that improve 
VMS, VVA, and prevent osteoporosis, improve cognitive function and prevent AD?

[2] Do the OMP doses that protect the endometrium and that are safe for the breast and 
cardiovascular system improve cognitive performance?

Estradiol

• Studies documenting potential cognitive harm
• WHIMS and WHISCA (2004) RCTs: women > 65 years  

• Studies documenting no cognitive benefit and no harm
• Yaffe (2006) RCT: Older PMP women, ULTRA study
• WHIMS-Y (2013/2017) RCT: women between 50-55 years when randomized
• KEEPS-Cog (2015) RCT: Recently PMP women with ongoing FU
• ELITE-Cog (2016) RCT: Younger/older PMP women with ongoing follow-up

• Studies documenting cognitive benefit 
• Cache County (2013/2019) OS: Drugs, doses, and regimens unknown
• Asthana (1999/2001) 2 pilot RCT studies: PMP women w/ mild-moderate AD
• Joffe (2006) RCT: perimenopausal and recently PMP women

Estradiol: Cognitive Benefits

• Asthana (1999/2001) 2 pilot RCT studies: Estraderm 0.05mg/d, 
Estraderm 0.1mg/d: Potential to improve cognition, 8 week study

• Estraderm 0.05mg/d: 12 PMP women with mild-moderate AD, 66-89 years 
old

• TD E2 treatment specifically and significantly improved attention and verbal memory
• Trend towards improved visual memory
• Steady-state serum E2 levels ranging from ~ 55-100pg/mL

• Estraderm 0.1mg/d: 20 PMP women with mild-moderate AD, 66-89 years old
• TD E2 significantly improved semantic, verbal memory, and visual memory
• Steady-state serum E2 levels ranging from 70-200pg/mL

• TD E2’s cognitive benefits diminished when treatment was 
terminated
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Estradiol: Cognitive Benefit
• Joffe (2006) RCT: Climara 0.05mg/d improved executive function

• 52 perimenopausal and PMP women 40-60 years old, 12 weeks
• Significantly reduced perseveration errors during verbal recall

• Reflects information processing efficiency, an important component of executive function
• Women with VMS SS greater cognitive benefit with patch

• Cache County (2013/2019) OS: MHT doses, regimens not 
published, started in 1995

• 2013: MHT started within 5 years of menopause and continued for more than 
10 years, reduced AD risk (~ 37%)

• 2019: longer the endogenous E2 and MHT use, especially in older women, 
the greater the association with higher cognitive status later in life

• E/E2 exposure and duration was positively associated with cognitive status
• Older women had greater benefit compared with younger women

Don’t Forget Progesterone?

Progesterone

• Progesterone is neuroprotective

• Progesterone decreases cerebral edema and secondary neuronal 
degeneration post injury

• Progesterone is anti-apoptotic

• Progesterone promotes myelin formation
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Progesterone: Safe

• Berent-Spillson (2015) RCT: o-E2 1mg, OMP 200mg
• Recently PMP women, short study 12 week
• Used functional MRI testing to assess E2’s or progesterone’s effects on 

visual and verbal cognition
• E2 treatment had greater left prefrontal cortex activation, a region associated 

with verbal processing and encoding
• OMP was associated with changes in regional brain activation patterns during 

a visual memory task, with greater left prefrontal cortex and right 
hippocampus activation

• Results point to a potential cognitive benefit of both E2 and OMP, but 
needs further study

Key Points
• The data is inconclusive and definitely needs more studies 

• TD E2’s improved cognitive performance found with standard-dose 
therapy, not the low-dose therapy documented to improve VMS, VVA, 
and BMD

• Low-dose TD E2 (0.025mg/d) has never been studied to improve 
cognitive performance

• Cache County data is encouraging, even though don’t know MHT

• Promising data in women with mild-moderate AD

• Cognitive improvement  AD prevention

Clinical Pearls

• Estraderm 0.05mg/d and 0.1mg/d improved cognitive performance 
in older, healthy, PMP women with mild-moderate AD

• Climara 0.05mg/d improves cognitive performance in younger, 
symptomatic, perimenopausal, and recently PMP women

• Menostar 0.014mg/d does not improve cognitive performance in 
predominantly asymptomatic, older PMP women

• OMP 200mg/d, VMP 45mg/d are safe

Whether the low-dose TD E2 patch (0.025mg/d) that improves VMS, 
VVA, and prevents bone loss, improves cognition is unknown
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Putting It All Together
• A TD E2 0.025mg/d patch with OMP 100mg or 200mg/d 

(continuous vs sequential) 
• Protects the endometrium, is breast and CV system safe, improves VMS, 

VVA, and prevents osteoporosis; no data on cognition

• TD E2 gels are a reasonable alternative; doses are product 
specific

• EstroGel 0.375mg/d and 0.75mg/d VMS, VVA; 0.75mg/d and 1.5mg/d BMD

• VMP 45mg, 100mg, and 200mg are breast and CV system safe

• Ongoing follow-up and appropriate endometrial, breast, CVD, 
and BMD surveillance is a must

Elephant in the Room!

Compounded Hormones

There is presently only 1 study evaluating compounded products, a pharmacokinetic 
study.1 Compounded products may be effective, however, there is minimal to no data 

on dosing, laboratory findings, and/or clinical success.

1. Sood R, et al. Maturitas. 2013; 74(4): 375-382.

Extrapolate when you can, rationalize when you must, but always 
individualize care. 

Doreen Saltiel, MD, JD, FACC, FAARFM, ABAARM
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Women spend one‐third of their lives in 
menopause, it’s important we get it right!
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