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Current state of knowledge

Cardiovascular diseases (CVD) are the leading causes 
of death globally for both men and women. Despite this 
stark reality, the risk of CVD in women is often underes-
timated and undervalued, leading to a common miscon-
ception. Many women are unaware that ischemic heart 
disease is their primary health concern1.

The endothelium plays a critical role in maintaining 
vascular tone and blood flow. When endothelial dysfunc-
tion occurs, it triggers an inflammatory cascade, leading to 
the production of prothrombotic factors and vasoconstric-
tion, thereby increasing the risk of developing CVD2. The 
endothelium is responsive to the vasodilatory properties 
of estrogens. However, when estrogen levels decrease 
post-menopause, arterial stiffness and atherosclerotic 
disease gradually develop, escalating cardiovascular risk 
(CVR) in women3,4. Notably, endothelial function begins 
to decline during perimenopause, even before signs of 
subclinical atherosclerosis appear5.

Atypical chest pain and dyspnea are the most com-
mon cardiac symptoms in women, often mistaken for 
menopausal symptoms. Women with atypical chest pain 
syndrome face a two-fold increased risk of experiencing 
an ischemic cardiac event within the next 5-7 years6. While 
the prevalence of CVD is lower in women than in men, 
women have a higher mortality rate due to cardiovascu-
lar issues across all age groups, and their prognosis is 
generally poorer7.

Obstructive coronary artery disease manifests 7-10 
years later in women than in men, with women presenting 
less focal coronary stenosis at any age8. Women have a 
lower plaque burden, fewer vascular calcifications, and a 
more diffuse pattern of atherosclerosis compared to men9. 
Coronary vasomotor disorders are the primary cause of 
ischemic disease in middle-aged women10. Women expe-
rience more angina but have less severe and extensive 
ischemic disease than men11. 

Hormonal changes in menopausal women are often 
linked to changes in body fat, which tends to increase pre-
dominantly in the central and visceral region, accompanied 
by a decrease in lean mass. Chronic inflammation and 

the ensuing oxidative stress heighten insulin resistance 
in these patients12.

It is now recognized that there are distinct cardiovas-
cular risk factors (CVRF) in men and women, both in 
terms of their prevalence and their impact and treatment. 
For instance, women with acute coronary syndrome are 
typically older than men, and more likely to be hyper-
tensive, diabetic, have hypercholesterolemia, and have 
a history of angina, heart failure, and cerebrovascular 
disease13.

Traditional CVRF are well established and common 
across the population; however, some pose a greater risk 
of CVD for women, such as diabetes and tobacco use. 
There are emerging or unconventional CVRF, some of 
which exhibit different behaviors in women, such as de-
pression, stress, autoimmune diseases, and undergoing 
cancer treatment. Lastly, there are specific CVRF unique 
to women, which are detailed below14.

• Age of menarche
• Premature ovarian insufficiency
• Hormonal contraceptives use.
• Polycystic ovarian syndrome
• Adverse pregnancy outcomes

	 •	  Hypertensive disorders of pregnancy (HDP), child-
birth preterm and low birth weight

	 •	 Gestational diabetes
• Menopause

AGE AT MENARCHE
The onset of puberty, particularly early menarche 

occurring in children under 11 years of age, is gaining 
increasing recognition as a significant CVRF.

Risks

It has been shown that there is a significant increase in 
the risk of CVD such as ischemic heart disease, develop-
ment of CVRF, and non-cardiac diseases in patients with 
early menarche. In these young women, there is a greater 
risk of obesity, high blood (BP) pressure and metabolic dis-
orders such as glucose intolerance, increased abdominal 
adiposity and insulin resistance in adulthood15,16. 
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Additionally, there is an increase in the risk of osteopo-
rosis, fractures in lumbar spine and hip, as well as anxiety 
and depression disorders in adolescents17.

Recommendations

The recommendation is to investigate the medical 
history, specifically the age of onset of menarche, with 
the aim of recognizing and intervening early on associ-
ated CVRF1. 

Encourage these young individuals to adopt a healthy 
lifestyle, including a diet rich in fruits, vegetables, cereals, 
and fish, while limiting the consumption of alcohol. Addi-
tionally, they should engage in physical activity for 150-300 
minutes per week at moderate intensity, incorporating 
muscle strengthening activities twice a week, and avoid-
ing tobacco consumption. All these measures contribute 
to cardiovascular primary prevention1.

PREMATURE OVARIAN INSUFFICIENCY (POI)
This condition is characterized by the loss of ovarian 

function before the age of 40, leading to amenorrhea, hy-
poestrogenism, and elevated levels of follicle-stimulating 
hormone (FSH). It affects 1 in 100 women. It can be genetic, 
infectious, or linked to environmental factors, or induced 
by radiotherapy, chemotherapy, or surgical procedures.

Risks

Patients with untreated POI have a higher risk of os-
teoporosis, autoimmune disorders, infertility, psychological 
disorders, CVD, and all-cause mortality, reducing quality 
and life expectancy18.

Patients with POI and early menopause have a 50% 
higher CVR19,20. POI is an independent CVRF, since there 
is a greater risk of endothelial dysfunction, cardiac auto-
nomic dysfunction, and metabolic alterations as insulin 
resistance and dyslipidemia. These patients have a higher 
body mass index (BMI) and altered lipid profile compared 
to women of the same age21.

Recommendations

The identification of patients with POI offers an oppor-
tunity for the prevention and detection of CVD. For this 
reason, advice should be offered on CVRF, the need to 
maintain a healthy diet, engage in regular physical activity, 
maintain adequate body weight, and avoid tobacco use.

The CVRF must be evaluated annually in the women 
with POI and early menopause.

Hormone replacement therapy (HRT) is recommended 
for the alleviation of symptoms associated with hypoestro-
genism. Initiating HRT early has demonstrated effective-

ness in the primary prevention of CVD, osteoporosis, and 
cognitive decline. It is advisable to continue this therapy 
until reaching the typical age of menopause22.

The beneficial impacts of HRT on CVRF hinge on fac-
tors such as dosage, timing of administration, and whether 
it is administered as monotherapy or in combination with 
progestogens. In patients undergoing HRT, particular at-
tention should be given to promoting smoking cessation 
due to the elevated risks of heart attack and thrombosis1.

The decision to employ HRT should be personalized, 
considering the patient’s preferences, and carefully weigh-
ing the cardiovascular benefits against the potential risks 
of thrombotic events or breast cancer22.

USE OF HORMONAL CONTRACEPTIVES
The estrogen plus progestin therapy (ethinylestra-

diol plus progestin) is an effective and globally accepted 
contraceptive method. Since its inception in 1960, its as-
sociation with a heightened risk of cardiovascular events 
(ECV) has been recognized, attributed to its procoagulant 
effect, activation of the renin-angiotensin system (RAS), 
endothelial dysfunction, and oxidative stress. Combined 
formulations with low doses of ethinylestradiol have miti-
gated the risk of cardiovascular events. A Danish study 
demonstrated that the use of combined oral contraceptives 
(OC) containing 20 μg of ethinyl estradiol increases the 
relative risk by 1.60 (95% CI 1.37-1.86) for thrombotic ECV 
and by 1.40 (95% CI 1.07-1.81) for myocardial infarction 
(MI) compared to non-users of OC23.

Risks

The use of the combined contraceptive pill may in-
crease the risk of venous thrombosis, acute myocardial 
infarction, and CVD in users, especially those who are 
smokers24. 

Likewise, OC consumption is associated with elevated 
BP due to an increased production of angiotensinogen/
angiotensin II; increased glycemia and alteration in lipids 
(increase in LDL and triglycerides, decrease in HDL)25. On 
the contrary, contraceptives that only contain progestin 
are not associated with increased vascular or venous risk; 
therefore, in women with high CVR, they can be prescribed 
orally, subcutaneously or intrauterine26.

Recommendations

It is recommended that OC containing ethinyl estradiol 
should be avoided in women with a history of venous 
thromboembolism, CVD, or any other peripheral arterial 
disease. Furthermore, there are also contraindicated in 
those over 35 years of age, smokers and with severe 
dyslipidemia or obesity27. 
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Women under 35 years of age with controlled pre-
existing arterial hypertension can use OC, and regular BP 
control is advisable28. Progestin-only contraceptives may 
be recommended in women at high CV risk29.

POLYCYSTIC OVARY SYNDROME (PCOS)
It is a common endocrinological alteration in women 

of reproductive age that is characterized by irregular or 
anovulatory menstrual cycles (ovarian dysfunction), poly-
cystic ovaries and hyperandrogenism30.

Risks

Women with PCOS have a higher risk of glucose 
intolerance (OR:2.48; 1.63-3.77), type 2 diabetes 
(OR:4.43;4.06-4.82) and metabolic syndrome (OR:2.88; 
2.40-3.45), with double risk of ischemic heart disease 
and CVD when compared to patients without PCOS31,32. 
The prevalence of obesity is 30-60%33. The risk of endo-
metrial cancer and complications during pregnancy such 
as preeclampsia, gestational diabetes and preterm birth 
have been described.

Recommendations

Given the heightened risk of overweight/obesity and type 
2 diabetes mellitus (DM), it is advisable to embrace healthy 
lifestyles, regularly monitor body weight, and undergo peri-
odic assessments, including a glucose tolerance test (GTT) 
every 3-5 years, to screen for prediabetes or type 2 DM32. 

In cases where lifestyle modifications fail to achieve 
weight loss in patients with PCOS, pharmacological 
therapy should be considered to address obesity, insulin 
resistance, and glucose intolerance33.

It is recommended that all women of reproductive age 
who are overweight/obese should undergo studies to rule 
out PCOS34.

Preconception consultation is essential to control BP, 
blood glucose and body weight and achieve optimal condi-
tions for the start of pregnancy. 

ADVERSE PREGNANCY OUTCOMES 
a. Hypertensive disorders of pregnancy (HDPs), 

preterm birth and low birth weight: HDPs continue to be 
the largest cause of maternal and fetal morbidity and 
mortality related to pregnancy in the world. Its prevalence 
ranges between 10-15%35. The HDPs includes several 
disorders that cause high BP (HBP) in pregnant women 
(BP >140/90 mmHg) such as gestational hypertension, 
preeclampsia (PE)/eclampsia, chronic hypertension and 
chronic hypertension with superimposed PE. 

There is a significant increase in the risk of future 
CVD in women with a history of HDPs (PE and ges-

tational hypertension), regardless of having traditional 
CVRF36. Likewise, the severity of HDP and its recurrence 
increases the possibility of subsequent CV events at an 
earlier stage37.

Risks

Women with a previous history of PE have a 2-3 times 
greater risk of chronic hypertension and heart failure and a 
2-fold greater risk of ischemic heart disease, heart failure, 
arrhythmias, cerebrovascular disease, and CV death38. 
Furthermore, they have a higher risk of developing type 2 
DM, end-stage renal disease, vascular dementia, dyslip-
idemia, and venous thromboembolism at a younger age 
compared to those who do not develop PE36.

It has been observed that 30% of women with a 
history of HDPs have signs of calcium in the coronary 
arteries around 50 years of age, compared to 18% of 
the group without a history of HD39. They also show 
premature markers of atherosclerosis such as arterial 
stiffness and increased thickness of the carotid intima 
media40.

Conversely, the risk of maternal death from CVD after 
presenting PE is twofold compared to patients without 
PE. Specifically, there is a 2.3 times greater risk of dying 
from ischemic disease and heart failure and 2 to 3 times 
greater of dying from cerebrovascular disease41. Women 
with a history of PE and preterm delivery (< 37 weeks of 
gestation) are 7 times more likely to develop ischemic 
heart disease compared to normotensive women who 
delivered at term (RR: 7.7; 95% CI: 4.4-13.52). Further-
more, maternal cerebrovascular mortality is 5 times higher 
if the birth was before 37 weeks of gestation (RR: 5.08; 
95% CI: 2.09-12.35) vs. after 37 weeks of gestation (RR: 
0.98; 95% CI: 0.5-1.92)41.

Recommendations

Previous history of HDP, preterm birth and low birth 
weight children are major CVRF. These mothers require 
postnatal evaluation at 6-8 weeks to inform them about the 
implications for future pregnancies and long-term CVR, as 
well as to educate them about primary prevention of future 
CV events. It is recommended in patients with a history of 
HDP/PE to perform periodic evaluations for hypertension 
and DM42-44,45.

b. Gestational diabetes (GD): The prevalence is 
16.7% worldwide according to the International Diabetes 
Federation (IDF) for the year 2021. Hyperglycemia in 
pregnancy is associated with an increased risk of adverse 
events for both the mother and the baby46.  

These children have a higher risk of obesity, insulin 
resistance and type 2 DM throughout their lifetimes47.
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Risks

GD is a strong predictor of maternal risk of type 2 DM 
later in life. 40-60% of patients with GD will be diabetic 
in 5-10 years3.

Moreover, women with GD have a twofold increased 
risk of major cardiovascular events 10 years after child-
birth, as compared to women without GD. Notably, this 
risk is independent of the subsequent development of 
type 2 DM3. 

A recent meta-analysis showed that those with a his-
tory of GD have a higher risk of presenting CVRF such 
as chronic hypertension, dyslipidemia, obesity, and type 
2 DM within a period of 10 years, but their presence can 
be as early as one-year postpartum48.

Recommendations

GD screening should be performed on ALL pregnant 
women, even without RF, between 24-28 weeks of gesta-
tion with 100g of oral glucose by glucose tolerance test 
(OGTT)49.

Patients diagnosed with GD should be provided with 
education regarding the heightened future risks of devel-
oping type 2 DM, obesity, metabolic syndrome, and CVD, 
encouraging them to acquire healthy lifestyles, control 
body weight, engage in regular physical activity and strictly 
control pre-existing CVRFs7.

All women with GD should be screened for DM at 8-12 
weeks postpartum, through the OGTT with 75 g of glucose, 
to evaluate the maternal metabolic status. If it is normal, 
it should be repeated every 1-3 years49.

It is indisputable that making the diagnosis of GD or 
HDP gives us a unique opportunity to identify the future 
risk of CVD in young women at a very early time in the 
natural history of the disease, when modifiable RF and 
primary prevention are still potentially effective1.

MENOPAUSE
Menopause is an important stage in a woman’s life, 

with an average onset of 51 years (40-60 years).

Risks

Perimenopause and postmenopause lead to states 
of hypoestrogenemia, which result in an increased risk 
of CVD and death from this cause. Traditionally, men 
exhibit a higher cardiovascular risk at an early age than 
women, but after menopause this risk equals50. The 
changes in estrogen levels following menopause con-
tribute to heightened inflammation, activity of the renin-
angiotensin-aldosterone axis, sympathetic response and 
decreased nitric oxide51. Elevated central and visceral 

adiposity, atherogenic dyslipidemia, increased BP lood 
pressure, and non-traditional factors such as autoim-
mune and pregnancy-related diseases have an impact 
on CVD4.

Recommendations

A helpful tool for assessing coronary heart disease in 
middle-aged women is the calcium score, which exhibits a 
higher predictive value than in men52. Women with severe 
menopausal symptoms and sympathetic hyperactivity 
have increased heart rate variability, with a predisposition 
to endothelial damage and the development of subclinical 
atherosclerosis, which increases CVR. Promoting healthy 
lifestyle habits and the use of HRT can impact the health 
of postmenopausal women53.

Systemic and topical HRT is effective for genitourinary 
syndrome and prevents bone loss54.

HRT can help improve symptoms onset and reduce 
CVD in women < 60 years of age and within 10 years 
of menopause, with early initiation representing better 
benefits55.

However, HRT in individuals over 65 years old may 
lead to cognitive function deterioration56.

HRT is not recommended for women with a high risk 
of cardiovascular disease or those with a previous car-
diovascular event56.

In asymptomatic women, the use of HRT is not perti-
nent. Women with premature ovarian failure benefit from 
its use in terms of symptoms, CVD, risk of osteoporosis 
and cognitive impairment57.
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