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Polyendocrine Metabolic  
Ovarian Syndrome



Sex-specific risk factors, which increase a women’s future risk of CVD

AH Nguyen, M Hurwitz, S A Sullivan, A Saad, JL W Kennedy and G Sharma. Frontiers in Cardiovascular Medicine , February 2024 

Polyendocrine Metabolic  
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Risk Factor Profiles  in Women 
Traditional atherosclerotic cardiovascular (ASCVD) 
risk factors, and their differential impact in women

>80% midlife women have one 
 or more traditional  risk factors  

Clustering  is common  after  menopause  
Sex specific risk factors

Emerging, nontraditional risk factors

Iatrogenically induced menopause  during the premenopausal 
period is associated with higher CVD risk

Earlier age at natural menopause is generally reported as  
a marker of greater CVD risk

Unawareness of CVD as the primary cause of mortality in women

AH Nguyen, M Hurwitz, S A Sullivan, A Saad, JL W Kennedy and G Sharma. Frontiers in Cardiovascular Medicine , February 2024 
M Garcia, S. L. Mulvagh, C. Noel Bairey Merz, J. E. Buring, JAnn E. Manson Circ Research 2016

Pollution:  
predominant impact on the female sex/gender



Female-specific riskfactors and strategies for prevention

PMOS



Caucasian women have reported a higher prevalence 
 for the following symptoms compared to Asian women

Brain fog (78.8% vs. 70.4%),  
Depression and anxiety (62.9% vs. 51.9%),  
Hot flashes (65.4% vs. 61.4%), 
Joint ache (65.3% vs. 61.4%),  
Dry skin (61.2% vs. 60.0%),  
Weight gain (80.8% vs. 71.6%), and Increased 
CardiovascularRisk (32.1% vs. 30.0%) 

Nutrients 2026, 18, 1052 https://doi.org/10.3390/nu18071052 



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

RC Thurston et Al J Am Heart Assoc. 2021



                       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.

Reynolds HR et Al: Circulation Research 2022



Cardiovascular protective effects of estrogen
   Oxidative Stress

Later menopause may preserve 

mytocondria function

Hack – Lyoung K: J Lipid Atheroscler. 2024 May;13(2):97-110



 Menopause Transition: a time when key CVD risk factors and  
indices of vascular health worsen, 

independent of the effects of aging alone

The risk of CVD increases significantly during the menopause transition, in part due to the decline in 
endogenous oestrogen, which plays a crucial role in maintaining vascular tone, lipid metabolism, 
endothelial function, and modulating inflammatory pathways.

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

Early menopause and postmenopausal status are independent risk factors for 
CVD, separate from the effects of chronological ageing.

I Blackburn and V KunadianEuropean Heart Journal Open (2026) 6, oeag054 https://doi.org/10.1093/ehjopen/oeag054 El Khoudary SR et Al. Menopause.2013;20:8–14.

Khan ZA et Al. Am J Cardiol 2018

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



Risk Factors in Women:Physical Inactivity

73 year old Female 
(BMI = 24.5 kg/m2)

21 year old Female 
(BMI = 24.3 kg/m2)

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%).

Muscle mass reduction after 
menopause (from 0.6-1%/year): 

- Activity reduction 
- Hypercortisolemia 
- Vit D reduction 



Physical inactivity: a significant, modifiable risk factor,  more frequent and 
severe in the female population worldwide for all age groups

2023



Highlights

•Women suffer from respiratory sleep problems increasingly 
after menopause.

•Obstructive sleep apnea syndrome (OSAS) is an important 
cardiovascular risk factor.

•This condition is underdiagnosed and undertreated.
•Symptoms and clinical presentation are often peculiar, but with no 

specific pattern.
•Awareness among clinicians and the general population 

has to be increased.

Obstructive sleep apnea syndrome (OSAS) in women: A forgotten cardiovascular risk factor Federica Moscucci, Valentina Bucciarelli , Sabina Gallina, Susanna Sciomer, Anna Vittoria Mattioli, Silvia Maffei, Savina Nodari , Roberto Pedrinelli, Paola Andreozzi  , 
Stefania Basili  , On behalf of the Gender Cardiovascular Disease Study Group of the Italian Society of Cardiology (SIC), Gender Working Group of the Italian Society of Internal Medicine (SIMI)



A chronic, low-grade inflammation that accompanies aging 
and contributes to the development of age related diseases. 



Obesity in women over 65: a growing clinical challenge particularly 
due to association with increased risk of 
a) cardiovascular disease,  
b) osteoarthritis,  
c) frailty,  
d) sleep breathing disorders, 
e) sarcopenia

Nutrients 2026, 18, 632 https://doi.org/10.3390/nu18040632 





Sex/Gender-specific impact of air pollution on cardiovascular health 
Cardiovascular disease among women and 

pollution: a dangerous link 

Main mechanisms underlying the pathogenesis of 
CVD at extreme temperatures: 
Several regulatory pathways are involved  
(temperature-sympathetic reactivity, 
 the cold-activated renin-angiotensin system, 
 dehydration, electrolyte imbalances, 
 heat - induced systemic inflammatory responses) 

+ Climate Change



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

 Gender, sex differences and age affect vascular biology, 
clinical presentation, and outcomes of ACS

Sex differences in baseline coronary anatomy and function

Erosion: young women

Rupture: older women and men

Women (for all age groups, regardless of sex/gender specific risk factors, menopausal transition 
and age at menopause) and men are treated the same based on guidelines that were established 

from experimental and clinical trial data:  over-represented by male



Increased Risk of  Cardiovascular Disease in Women: a complex scenario

Among reproductive risk factors, both history of pregnancy complications 
(including gestational diabetes and HTN, preterm delivery, preeclampsia, 

recurrent miscarriage) and menopausal transition are associated with increased 
risk of HTN and Cardiovascular diseases

Physical activity , any bodily movement produced by skeletal muscles that 
determine energy expenditure, and physical exercise are advocated as powerful  

non-pharmacological interventions to prevent and treat  HTN

Physical Activity: 
 reduce arterial pressure, counteract LV remodeling,  
improve quality of life and prognosis European Society of Cardiology (ESC) 2024



Beneficial effects of exercise on CV Risk Factors



Physical Exercise: 
  a powerful, non-pharmacological intervention to counteract CV risk factors 

Aerobic Exercise Training + Resistance Training (the combination) 
  
➢a significant improvement in PA status,  
➢sleep quality, 
➢morning BP, 
➢lipid profiles,  
➢urinary microalbumin-to-creatinine ratios, 
➢pregnancy outcomes. 



From Preconception to……
Preconception Counceling and  

genetic aspects 

Reproductive Technology



Oestrogen therapy 
 early initiated in the 

 postmenopausal period 
 may slow the progression of  

coronary artery atherosclerosis

 Oestrogen  inhibits the initiation of fatty streaks in arterial walls: 

 an early step in atherosclerosis development

Atherosclerosis:  
high state of oxidative stress

Data are from the 2019 Global Burden of Disease (GBD) Study Lancet 2020; 396: 1223.

HRT and CV Risk: let’s clarify



Timing hypothesis of HRT and cardiovascular risk

I Blackburn and V KunadianEuropean Heart Journal Open (2026) 6, oeag054 https://doi.org/10.1093/ehjopen/oeag054
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