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Cardiovascular system and estrogen in menopause
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Women are known to have a lower incidence of 
cardiovascular disease than men of the same age, but 
this benefit disappears after menopause. Thus the risk 
of cardiovascular disease (CVD) increases greatly after 
menopause when estrogen levels decrease. Women 
are typically about ten years older than men at the 
first presentation of atherosclerotic coronary heart 
disease, and this appears to be related to the decline 
in postmenopausal ovarian hormone concentrations.

Estrogen-mediated vascular actions are mainly 
attributed to estradiol and exerted by estrogen recep-
tors (ERα, ERβ, and G) through rapid and/or genomic 
mechanisms, but these effects depend on aging and 
vascular status. Thus estrogens can modulate vascu-
lar function by targeting estrogen receptors in endo-
thelial and vascular smooth muscle cells. Estrogens 
induce the release of nitric oxide and prostacyclins, 
both vasodilators. They may also cause a reduction in 
endothelin and angiotensin II production, which are 
vasoconstrictors. In addition, estrogens also reduce 
inflammation and may reduce the secretion of pro-ath-
erogenic cytokines such as tumor necrosis factor-al-
pha (TNF-α) and may increase prostaglandin, which 
reduces oxidative stress and also platelet activation.

In experimental studies, ERα-acting estradiol pro-
motes the release of vasoactive compounds such as 
nitric oxide (NO) and prostacyclin and shifts the angio-
tensin axis to angiotensin production1-7. The mech-
anisms underlying estradiol vascular function also 
include anti-inflammatory and epigenetic modifica-
tions. 17β-estradiol alters the transcriptomic profile of 

endothelial cells, and miRNA involvement in vascular 
function regulatory pathways reinforces assumptions 
about estrogen vascular actions.

There is currently evidence that women of any age 
with vasomotor symptoms have a worse cardiovascu-
lar risk profile (increased risk of CVD, coronary heart 
disease, or ischemic stroke) compared with women 
without vasomotor symptoms. Women with vaso-
motor symptoms have significantly higher systolic 
and diastolic blood pressure, higher circulating total 
cholesterol levels, and a higher body mass index than 
women without symptoms.

However, data from the Women’s Health Initiative 
(WHI) study point to an association between meno-
pausal hormone therapy (THM) and cardiovascular 
risk (CV). However, analyses of post hoc subgroups 
that stratified participants according to their age and 
time of menopause paved the way for a better under-
standing of the relationship between estrogen and 
cardiovascular risk.

Thus, reviews that evaluated CV risk or benefit 
after estrogen administration, considering various 
factors, such as time, dose, route of administration, 
and formulation of MHT. Thus, MHT onset time was a 
critical factor in CV risk assessment. Consistent with 
the “time hypothesis”, healthy symptomatic women 
who started THM younger than 60 years or within 
ten years of the onset of menopause were shown to 
have reduced risk of coronary heart disease (CHD) and 
mortality from all causes. In particular, MHT therapy 
has been associated with improved subclinical signs of 
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risks and determining the best type, dose, and dura-
tion of treatment. Benefits outweigh risks for most 
women with bothersome symptoms of menopause or 
high risk of fracture if started when younger than 60 
years or ten years after menopause onset. CV risk cal-
culation should be considered by physicians to exclude 
patients with high CV risk, to whom MHT is contrain-
dicated. Risk and benefit assessment in a patient-cen-
tered approach based on individual resources, health 
status, and personal preferences is important for safe 
and effective treatment.

atherosclerosis. The risk of venous thromboembolism 
(VTE) was reduced when low doses of oral estrogen 
were used. In addition, transdermal hormone appli-
cation significantly reduced CV risk compared with 
oral administration. The impact of MHT on the CV 
system was influenced by factors inherent to the 
specific regimen or individual patient. Therefore, the 
individualization of care is necessary8-13. Conclusion: 
Hormone therapy remains the most effective treat-
ment for menopausal symptoms, but decisions are 
complex, requiring an assessment of benefits and 
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