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Cardiovascular disease in Europe 2019: epidemiological update

Proportion of all deaths due to major causes in Europe

MEN

WOMEN

TS Luscher: Epidemiology of cardiovascular disease: the new ESC Atlas and beyond. EHJ 2018

Herrick’s prototype patient was a man 

past the middle period of life.

Women and coronary heart disease: 

a century after Herrick: 

understudied, underdiagnosed, and undertreated

NK Wenger:Circulation 2012;126:604-611

CVD mortality trends (USA)



Cardiovascular disease: the leading cause of death and disability in women

Hypothesis

Women  have a notable increase in the risk for Cardiovascular 

Disease after menopause and typically develop

Coronary Heart Disease several years later than men

Menopause transition contributes to the increase in 

Coronary Heart Disease Risk



The transition from any level of function, manifested by uterine menstruation, to the absence of menses.

MT is characterized as the time when the menstrual cycles become significantly variable or 

other menopause-related symptoms begin

Menopause:  the permanent cessation of ovarian reproductive function

Menopause Transition

El Khoudary SR et Al.Circulation. 2020;142:e506–e532



El Khoudary SR, Thurston RC. Cardiovascular implications of the menopause transition: endogenous sex hormones and 

vasomotor symptoms. Obstet Gynecol Clin North Am 2018; 45: 641 - 661

Cardiovascular Implications of the Menopause Transition

Distinct patterns of sex hormone changes



Adverse alterations in: 

Body composition

Lipids and lipoproteins 

Measures of vascular health over the Menopause Transition

Distinct patterns of sex hormone changes

Increase a woman’s risk of developing CVD postmenopausally

Circulation. 2020;142:e506–e532

SR. El Khoudary, B Aggarwal, TM Beckie,HN Hodis,  A E Johnson, R D Langer, M C Limacher,  JoAnn E Manson,  ML Stefanick, MA 

Allison, on behalf of the American Heart Association Prevention Science Committee of the Council on Epidemiology and Prevention





➢ Weight gain

➢ Insulin resistance

➢ Adrenergic tone

➢ Oxidative stress

➢ NO levels

➢ RAA system

➢ Blood pressure

➢ Change in hemostatic balance 

➢ Change in lipid profile

Protective Effect on Cardiovascular System

Dubey RK, Hypertension, 2004

Vasoconstrinctor Substances

Pro-atherosclerotic factors (endotelin, omocistein, RAA system, 

catecolamines, LDL)

Growth factors

Vasodilator Substances (NO, Prostacycline, cAMP, Adenosine)

Estrogen-mediated genomic effects (inhibit of smooth muscle proliferation 

and collagen and elastin deposition)

Estrogen maintains normal endothelial function through 

stimulation of nitric oxide production, induces structural 

and functional alterations in the arterial wall that 

reduce vascular stiffness and reduces sympathetic nervous system activity

Cardiovascular Risk: role of sex hormons (estrogens)

Female sex hormones may also protect against salt-induced increases in blood pressure; 

indeed,  the prevalence of salt sensitivity increased from 22.5% to 52.5% after ovariectomy

Androgens increase blood pressure through stimulation 

of the RAS,  ovarian hormones have the opposite effect 

by reducing plasma renin and ACE activity

Schulman IH et al: Hypertension. 2006



Microvascular Coronary Disease

Women have better endothelial function than men

Advantage declines with age

Endothelial Dysfunction

Xing, D. et al. Arterioscler Thromb Vasc Biol 2009;29:289-295 Benjamin EJ et al., Circulation 2004



Pathogenesis of Myocardial Infarction and Ischemia in Women

Reynolds HR et Al: Circulation Research 2022



Approximately 30–50% of women who undergo coronary angiography 

for evaluation of chest pain do not have obstructive CAD

Jespersen L, et Al: Stable angina pectoris with no obstructive coronary artery disease is associated with increased risks of major adverse 

cardiovascular events. Eur Heart J 2012, 33(6).

Shufelt et Al:Sex-specific physiology and cardiovascular disease. Adv Exp Med Biol 2018.

Once thought to be a benign condition, CMD has been found to have a 2.5% annual rate 

of major adverse cardiovascular events (MACE) including stroke, heart failure or MI. 



Menopause Symptoms  

and Signs and CVD risk 

Vasomotor symptoms are associated 

with worse CVD risk factor levels 

Sleep disturbance
Depression 

Central/visceral fat increases 

Paracardial fat volumes are higher after menopause, independently of

age, and could be influenced by estradiol levels or MHT

Increases in lipids (LDL-C and apolipoprotein B), metabolic syndrome risk, and vascular 

remodeling at midlife are driven by the MT more than aging, whereas increases in blood 

pressure, insulin, and glucose are likely more influenced by chronological aging



Vasomotor Symptoms impacts

Unfavorable CVD risk profile

Osteoporosis

Cognitive decline

Who deserves our attention?

Inclusion of these data in an appropriate risk assessment



RC Thurston et Al J Am Heart Assoc. 2021

Baseline vasomotor symptoms (VMS) in relation to 

fatal and nonfatal cardiovascular disease (CVD) events





Vasomotor symptoms (VMS), the classic menopausal symptom,

are linked to CVD risk factors and subclinical CVD

Frequent and persistent VMS were associated with increased risk of later 

CVD events. VMS may represent a novel female-specific CVD risk factor

RC Thurston et Al J Am Heart Assoc. 2021



Risk Factor Profiles  in Women 

Emerging, nontraditional risk factors

Traditional atherosclerotic cardiovascular (ASCVD) 

risk factors, and their differential impact in women

M Garcia, S. L. Mulvagh, C. Noel Bairey Merz, J. E. Buring, JAnn E. Manson Circ Research 2016

Unawareness of CVD as the primary cause of mortality in women

>80% midlife women have one

 or more traditional  risk factors 

Clustering  is common  after  menopause 

Lack of awareness also among healthcare professionals 



J. Clin. Med. 2022, 11, 1695. https://doi.org/10.3390/jcm11061695

The findings of this study highlight the low perception of cardiovascular risk in Italian women 

and suggest an urgent need to enhance knowledge and perception of CVD risk in women as 

a real health problem and not just as a as a life-threatening threat.



Traditional vs Emerg(ED) CV risk factors in women

M Garcia, S. L. Mulvagh, C. Noel Bairey Merz, J. E. Buring, JAnn E. Manson Circ Research 2016



Lancet 2021; 397: 2385–438



Median age of Natural Menopause: 50 yrs. 

Natural menopause is considered premature if it occurs before 40 yrs of age 

and early if it occurs between 40 and 45 yrs of age.

Because of the trends for increases in overall life expectancy 

in the US and in Western Countries, a significant 

proportion of women will spend up to 40% of their lives 

postmenopausal.

Earlier age at natural menopause is generally reported as 

a marker of greater CVD risk

Iatrogenically induced menopause  during the premenopausal 

period is associated with higher CVD risk



Physiologic changes may be a particularly sensitive measure of 

perimenopausal changes ( a marker of subclinical atherosclerosis)

Serial assessment of such changes could potentially elucidate 

mechanisms of disease and identify women to target for 

aggressive lifestyle risk factor modification

Changes in lipids did not correlate with changes in a PWV 



 CVD preventive care in Women

Mosca L. et Al Circulation 2011

Smoking cessation

DASH like diet

Regular physical activity

Weight management

Dietary Approaches to Stop Hypertension

Lifestyle approaches to the prevention of CVD 

 is likely the most cost – effective strategy



According to data from a 2011 National Health Interview Survey 

(NHIS) in adults, inactivity was higher among women than men

(33.2% versus 29.9%, age-adjusted) and increased with age 

(from 26.1% to 52.4%).

Risk Factors in Women

Physical Inactivity

Schiller JS LJ et Al: Summary Health Statistics for US Adults: National Health Interview Survey, 2010

Physical inactivity

The prevalence of inactivity and 

sedentary behaviors is higher 

among women than men.

Overwhelming evidence 

indicates that regular physical 

activity is one of the most 

powerful health-promoting 

practices that clinicians can 

recommend for patients.

Women should be advised to 

accumulate at least 150 min/wk

of moderate exercise, 75 

min/wk of vigorous exercise, or 

an equivalent combination.

SEX-BASED 

DIFFERENCES

Garcia M Cardiovascular Disease in Women: Clinical Perspectives 2017



21 years old 
Female

(BMI = 24.3 
kg/m2)

73 years old 

Female

(BMI = 24.5 

kg/m2)

Overweight and Sarcopenia

Wittmann K, Clin Int Aging 2016



Cardiovascular diseases and their risk factors and modifiers during the lifecycle of 

a woman

The Lancet 2021



The age at menopause is, in itself, a fundamental item to 

be acquired, in order to plan the right timing for 

prevention and possible tailored treatments

Physicians learn to acquire the main anamnestic data concerning the female hormonal 

life, starting from menarche, through pregnancy, up to the hormonal therapies that 

accompany and follow menopause



J Cardiovasc Med 2020, 21:538–539















Gender differences in Cardiology: is it time 
for new guidelines?

Susanna Sciomer, MD; Federica Moscucci, MD; Christian Cadeddu Dessalvi, MD, PhD; Martino Deidda, MD, PhD; Giuseppe 
Mercuro, MD

J Cardiovasc Med (Hagerstown). 2018 Dec;19(12):685-688







Menopause Transition: a time when key CVD risk factors and 

indices of vascular health worsen,

independent of the effects of aging alone

Conclusion

Matthews KA et Al. Stroke. 2017;48:70–76.

Janssen I et Al. Arch Intern Med. 2008;168:1568–1575.

El Khoudary SR et Al. Menopause.2013;20:8–14.

Menopause, aging, and the increase in CVD risk occur somewhat 

synchronously, and cross-sectional analyses cannot elucidate mechanisms of 

change

Khan ZA et Al. Am J Cardiol 2018
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