Bypassing the Penalty:
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An investigation into route, timing, and
the mechanisms of cardioprotection in
early menopause.

Based on the narrative review
by Peter Megdal, PhD (June 2026).




The initial WHI trial cemented a legacy of cardiovascular
fear, but long-term data revealed a nuanced reality.

- The Shock (2002) — The Context (18-Year Follow-up)
/_ WHI randomized 16,608 women to In the WHI cumulative 18-year follow-up of
oral CEE/MPA. The trial was stopped 27,347 women, the long-term mortality effect was
early due to an adverse global index. long-term mortaity effect was entirely neutral
neutral: All-cause mortality (HR 0.99) and
It showed an increase in coronary cardiovascular mortality (HR 1.00).

h: gr::i E‘zj‘a:ﬁc}gm“i?;;mke The risks were real, but highly specific to the time,
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In the WHI cumulative 18-year follow-up of
27,347 women, the long-term mortality effect

- was entirely neutral: All-cause mortality
(HR 0.99) and cardiovascular mortality (HR
1.00). The risks were real, but highly specific
to the time, route, and formulation.




The Timing Hypothesis: Estrogen'’s vascular effect depends
entirely on the underlying health of the endothelium.

Early Menopause -~ Active ERa - Nitric Oxide (eNOS) - Estrogen promotes vasodilation,
Receptors Production favorable lipid shifts, and anti-inflam-
matory effects in healthy vessels.
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- In older vasculature, estrogen triggers
-~ Matrix-Metalloproteinases “—- Plaque MMPs, which can destabilize existing
n - L - , - £l
Late Menopause (MMPs) Destabilization atherosclerotic plaque and trigger events.



Across multiple lines of evidence, early initiation consistently
points to a reduction in coronary events and mortality.

DOPS Trial - Signal Map + WHI 50-59 Subgroup
« Early initiation roughly halved 1 T « Significantly lower CHD
the composite of death, heart P —

(HR 0.66), MI (HR 0.60), and
total mortality (HR 0.78), plus
less coronary calcium.

failure, and MI (16 treated
vs. 33 untreated events).

Cochrane Meta-Analysis -

* Initiation <10 years post-menopause
associated with lower all-cause
mortality (RR 0.70) and CHD (RR 0.52).

 Salpeter Analyses

» ~32% fewer coronary
events in younger versus
older initiators.




The Central Paradox: The early-initiation benefits were achieved
using an oral regimen that actively promotes blood clotting.
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Almost every positive signal (DOPS,
WHI 50-59, Cochrane) was generated
using oral estrogen. The vascular

pl The Handicap
benefits were strong enough to

——

ﬁ 2?) \1/ Oral estrogen roughly doubles venous

reduce heart attacks and mortality &"# thromboembolism (VTE) risk and

in younger women. K /_/) raises ischemic stroke risk. The net
o cardiovascular benefit emerged in

spite of a built-in clotting penalty,
not in the absence of one.




The anatomy of the penalty: Oral estrogen triggers a hepatic first-pass
cascade, while transdermal administration bypasses the liver.

.. Transdermal Route:

— 17B-estradiol enters systemic
¢ circulation directly, preserving

2 = coagulation homeostasis with

\ minimal triglyceride change.

Oral Route:

Hepatic first-pass met- |
tabolism raises coagulation ; /
factors, renin-angiotensin-
aldosterone substrate, and
triglycerides. |

Transdermal Route:
17B-estradiol enters
systemic circulation
directly, preserving
coagulation homeo-
:stasis with minimal
triglyceride change.




Transdermal 17B3-estradiol mitigates the severe pro-thrombotic and
stroke liabilities of oral estrogen.

Route Comparison Matrix

Dimension Oral CEE Transdermal E2
s & &,
1 | VTE (Blood Clots) A Roughly doubles risk (RR ~1.9) v/ Neutral risk (RR ~1.0)
2 | Ischemic Stroke A Elevated risk (OR 1.58) v/ Neutral/Lowered risk (OR 0.83)
3 | Blood Pressure A Trend toward higher SBP/DBP v/ Neutral-to-favorable effect
4 | Triglycerides A Spikes by ~35% v/ Minimal change
A /
| L

Danish Cohort Data: Observational modeling
projects that switching from oral/synthetic to

| I

transdermal/micronized regimens could avoid up
to ~3,000 strokes per year per million users. /
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The Progestogen Variable: Synthetic progestins can blunt vascular
benefits, while micronized progesterone remains metabolically neutral.

o 8 (—— ’ ™
Medroxyprogesterone Acetate (MPA) Micronized Progesterone
The synthetic progestin used in WHI. Androgenic Bioidentical. Metabolically near-neutral. Does not raise blood
properties can blunt estrogen's vascular and lipid benefits. pressure or LDL. Neutral impact on VTE and stroke risk. Paired
| —— - — / with transdermal estradiol, it forms the modern optimal regimen/
| — SU— . —




The Logical Extrapolation: Removing the hepatic penalty suggests an
unencumbered cardiovascular benefit for early transdermal initiators.

The Equation of Net Benefit

Benefit

1 ' F”" |
- - T 7 i
Hepatic | B o “Unencumbered
Clotting f‘ | i Net Benefit
Penalty | y
""""""" $ Net Benefit Transdermal delivery preserves
, receptor activation but shatters
: the hepatic penalty. Ve
Receptor- & - Receptor-
Mediated T ——y Mediated
H) \ Benefit

Oral Estrogen A —— N /(ransdermal Estrogen

If oral estrogen yields a net early-initiation benefit
despite a thrombotic liability, transdermal
estradiol should reasonably be expected to yield
an equal or better clinical profile. /
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The Lipid Paradox: The same hepatic first-pass that drives clotting
also acts as a stronger lipid-lowering mechanism.

LDL and Lp(a)

LDL and Lp(a)
(~8-17% reduction)

(reduced ~22-38%)

Triglycerides

Triglycerides ——
remain neutral

spike

Oral E2 = T ' Transdermal E2

— Route selection is a trade-off. Oral therapy offers stronger LDL/Lp(a) —
reduction but sacrifices safety via thrombotic and triglyceride spikes.
Transdermal optimizes safety, but is a weaker lipid modifier.



Surrogate signals support biological plausibillity, but do not replace hard cardiovascular endpoint trials.

Surrogate Evidence

e E

~ ELITE trial showed oral estradiol slowed carotid intima-media Hard Outcomes
thickness (CIMT) progression in early menopause. Myocardial infarction, stroke,
i KEEPS showed altered paracardial-fat associations. CHD death, MACE.

These prove favorable changes in subclinical atherosclerosis.

Favorable changes in endothelial function or CIMT are informative, but in cardiovascular
prevention, event-reduction claims require large, randomized hard-endpoint trials.



Hormone therapy is not a substitute for proven LDL-lowering therapies
in cardiovascular disease prevention

e ThemB_enchmark Matrix -
Statins / Ezetimibe / PCSK9s Menopausal Hormone Therapy

Evidence: " .
Proven MACE reduction g
*~ across massive RCTs (FOURIER, — = : = |

; ' Evidence:
ODYSSEY, IMPROVE-IT). Plausible CV benefit in early

e~ initiators; no definitive
MACE reduction RCT for
modern regimens.

Scale: CTT meta-analysis
(170,000 patients) proves ~22%
i fewer major vascular events

per 1.0 mmol/L LDL reduction.
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m | | Indication:

| Vasomotor symptom
icati | ‘¢~ management and bone
Indication: . i .
| Primary and secondary QT(-"; | preservation.
1" CV prevention. "—— X R |

Consensus guidance (ACC/AHA, ESC) dictates MHT should not be initiated
primarily to prevent or treat cardiovascular disease



Why doesn't a definitive hard-endpoint trial exist for the transdermal regimen?
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The WHI Chill:

After the WHI trial was
stopped in 2002, the field
largely abandoned funding
and launching massive,
long-term hormone-therapy
outcome trials.

Timeline:

Transdermal patches and
oral micronized
progesterone are
comparatively recent as the
dominant standard of care.
Large cardiovascular trials
take decades.

—— The absence of proof is not proof of absence. We lack a transdermal MACE trial because
of historical funding gaps, not because a trial was run and returned a negative result.




Clinical Application: Pre-initiation risk stratification and the preferred modern regimen.
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Step 1: Assess ' Step 2. Step 3:
Timing & Symptoms ~ Risk Stratification The Preferred Regimen
———— — I - —— —! e
s the patient symptomatic and Screen traditional and If low-to-moderate risk, the
within 10 years of menopause? female-specific risk factors. optimal evidence-based choice is:
(If Yes, proceed). ; |z - Transd | 17B-
Consider Coronary Artery strogen: Transdermal 173
Calcium (CAC) scoring. estradiol (lowest effective dose,
Markedly elevated CAC (2100 ypically=50 ug/ day): ;
AU) favors non-hormonal * Progestogen: Oral micronized
management. progesterone (100 mg/day
- 4 continuous or 200 mg cyclic).
' — |r '
|
Menopause [ !
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The Defensible Conclusion

Core Insight 1: Early initiation of hormone therapy carries a real,
consistent cardiovascular benefit signal compared to no therapy,
historically demonstrated despite the thrombotic drag of oral delivery.

Core Insight 2: Transdermal 17B-estradiol with micronized
progesterone bypasses the hepatic first-pass, shedding the stroke and
VTE penalties while preserving estrogen’s endothelial benefits.

The Final Word: While lacking definitive MACE-reduction trial proof,
the logical extrapolation of current evidence positions the transdermal
regimen as the safest, most biologically coherent choice for
symptomatic women in early menopause.



