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Cardiovascular diseases are the leading cause of death among women, and the incidence among younger women has shown the greatest increase 
over the last decades, in particular for acute myocardial infarction (AMI). Moreover, the prognosis of women post-AMI is poor when compared with 
men of similar ages. Since the 1990s, an abundant literature has highlighted the existing differences between sexes with regard to presentation, bur
den, and impact of traditional risk factors and of risk factors pertaining predominantly to women, the perception of risk by women and men, and the 
pathophysiological causations, their treatment, and prognosis. These data that have been accumulated over recent years highlight several targets for 
improvement. The objective of this collaborative work is to define the actions required to reverse the growing incidence of AMI in women and 
improve the patient pathway and care, as well as the prognosis. We aim to provide practical toolkits for different health professionals involved 
in the care of women, so that each step, from cardiovascular risk assessment to symptom recognition, to the AMI pathway and rehabilitation, 
thus facilitating that from prevention to intervention of AMI, can be optimized.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Lay summary Cardiovascular diseases (CVDs) have become the leading cause of death in women, affecting more and more women and at 

younger ages. Indeed, death from CVD is almost seven times more prevalent than death due to breast cancer in women. 
Women presenting with a myocardial infarction (MI), especially those <55 years in age, are twice at risk of dying compared 
with men of the same age. This sex difference is a biological reality that translates into differences in presentation, the burden 
of risk factors, the impact of common risk factors, and the existence of predominantly female-specific risk factors. In add
ition, women more frequently present forms of particular MI associated with non-obstructive coronary arteries  
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(MINOCAs). Furthermore, a difference in the perception of risk exists between sexes. Women, especially the young wo
men, and physicians do not perceive women to be at risk of MI and do not have sufficient awareness of their risk factors. The 
aim of this collaborative work is to define more precisely practical modalities to halt or at the very least slow the epidemio
logical trajectory of CVD in women, to improve the care pathway and the prognosis of women with CVD by providing 
practical toolkits to different health professionals. We must begin to bridge the gap from prevention to intervention and 
vice versa. Our objectives are to propose a practical consensus with toolkits to be shared by different means to all health 
care providers and patients, in pursuit of reducing the global burden of CVD in women.
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Learning points

• Global awareness of women’s cardiovascular (CV) health needs to be improved to adjust women’s perception of cardiovascular disease 
(CVD) risk.

• Women’s overall CV risk assessment should include their specific CV risk factors, and risk optimization strategies targeting modifiable risk factors 
should be emphasized.

• Sex-specific risk factors and under-representation: women, especially from minority groups, face a higher burden of CV risk factors but are under- 
represented in clinical trials.

• Diagnosis and treatment disparities: women often experience delays in treatment and less aggressive care and are less likely to receive guideline- 
directed therapies, leading to poorer outcomes.

• Personalized care is crucial: addressing the unique risk profiles of women through adjusted pharmacotherapy, targeted prevention strategies, and 
improved cardiac rehabilitation is a key to improving outcomes.
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Introduction
The leading cause of death in women is cardiovascular diseases (CVDs).1–5

Over the last decades, young women have experienced the highest rise 
in the incidence of acute myocardial infarction (AMI).1 Although per
ceived as having less risk, prognosis after AMI in women is worse 
than men of similar ages.6–9 Sex should be considered a significant 
biological variable as differences between the two sexes have been 
documented with regard to presentation,10,11 burden of cardiovas
cular risk factors (CVRFs),12,13 impact of traditional CVRF, and of 
CVRF pertaining predominantly to women.14,15 Difference in patho
physiology of AMI also should be acknowledged, in particular, the 
higher rates of myocardial infarction (MI) with non-obstructive cor
onary arteries (MINOCA), spontaneous coronary artery dissection 
(SCAD), embolic or spasm-related AMI.16–20 Likewise, differences 
in treatment delivered to women have also been reported to be as
sociated with differences in outcome.7,21,22 Despite accumulation of 
scientific data, awareness and perception of cardiovascular (CV) risk 
has remained poor among women themselves, and the lowering of 
CVD burden has been limited in women, compared with men. This 
has resulted in a dedicated health campaign chaired by a Lancet 
Commission.23 Fields for improvement have been clearly identified, 
resulting in significant attention to sex-specific research, pathways, 
and treatment. In a CVD prevention strategy, an accurate risk assess
ment is essential in order to better understand 10 year fatal and non- 
fatal CVD risk in individuals without previous CVD. Recently, the 
updated prediction model SCORE2 included sex-specific CVRF mod
ulators,24 but these conditions do not contribute to the final risk 
equation, so failing to provide a sex-specific assessment of risk in wo
men and leading to an underestimation of the actual risk. Awareness 
of these specific risk enhancers is crucial in our goal of sex equality in 
the provision of CV health care.

This call to action aims to improve understanding of CVR in women 
and its management. The objective of this collaborative work is to de
fine more precisely the practical modalities required to change the epi
demiological indices of AMI in women and those actions needed to 
improve each step from prevention to intervention: from accurate 
risk prediction to symptom recognition, to evolved patient pathways 
and care that ultimately improve CVD prognosis in women and provide 
practical toolkits to different health professionals.

Epidemiology of sex discrepancy 
in myocardial infarction: focus 
on social and regional features
Cardiovascular disease stands as the primary cause of death globally, with 
deaths escalating from ∼12.1 million in 1990 to 18.6 million in 2019, 
according to the World Health Organization (WHO).25 However, 
the impact of CVD varies substantially across the globe, emphasizing 
the need for region-specific health interventions.26 Eastern Europe 
maintains the highest CVD mortality rates, between 215.0 and 553.0 
per 100 000, despite a 24.3% reduction in CV mortality, while Western 
Europe observed the lowest rates, ranging from 80.2 to 199.9 per 
100 000, achieving a notable 60.2% decline.27 Prevalence of CVRF 
is increasing worldwide, especially modifiable CVRF such as high 
blood pressure, elevated cholesterol, tobacco use, high body mass in
dex (BMI), diabetes mellitus, and low levels of physical activity.

From 1990 to 2019, the incidence of CVD in Western and Southern 
Europe was persistently higher among men than women.28 Obesity 
rates (BMI ≥ 30 kg/m²) have surged across these countries, with the 
2019 WHO data indicating that over 20% of adults in Western and 
Southern European were classified as obese: this figure is surpassed 
in Ireland, Malta, and in the UK, where the rate is 25%. This rise in 

obesity is linked to an increasing prevalence of metabolic syndrome 
and in particular, diabetes, with 2019 figures showing rates varying 
from under 5% in countries like Belgium, France, Ireland, and Greece 
to 10.4% in Germany for both men and women and rising up to 
23.1% in Norway.28

Eastern Europe stands as the global epicentre for CVD mortality, 
with ischaemic heart disease (IHD) mortality rates in women surpass
ing those in men, across nearly all Eastern European countries. A stark 
comparison between France and Lithuania illustrates the gender dis
parity is an 11-fold higher rate in Lithuanian women and an eight-fold 
difference in men, compared with their French counterparts. Eastern 
European women, particularly in Slovakia and Ukraine, exhibit signifi
cantly higher IHD mortality rates compared with men, highlighting a 
critical gender-based health issue.29 Over 70% of the risk for acute 
IHD events is attributed to traditional CVRF, including smoking, 
which shows a prevalence of 23% in North Eastern Europe to 
39% in Serbia for women. Additionally, suboptimal lipid profiles 
are more common in Eastern Europe, particularly among women. 
A recent meta-analysis reported that females even with familial hyper
cholesterolaemia are less likely to receive intensive treatment in order 
to reach guideline-recommended LDL-cholesterol targets.30

Although traditional CVRFs have been shown to be prevalent in 
young adults with AMI regardless of sex, there are also non-traditional 
CVRFs relevant in young population such as HIV, systemic lupus ery
thematosus, and obstructive sleep apnoea or the use of recreational 
substances.31

Differences in the rates of CVRF also occur within groups of wo
men. Women from ethnic and racial minorities bear a dispropor
tionately higher burden of CVRF.32 Young women presenting with 
AMI often have more comorbidities compared with similarly aged 
men, with a higher prevalence of diabetes, hypertension, and/or chronic 
kidney disease,33 and these CVRFs in addition to smoking have a great
er impact for young women.10 The burden of CVRF and comorbidities 
is further increased when it comes to young women from minority 
populations.

Young women and men presenting with AMI exhibit distinct psycho
social profiles.11 Among young women, there is a higher prevalence of 
depression and stress, alongside poorer physical and mental health sta
tus, resulting in lower overall quality of life.34

A comprehensive review published in 2022 examined pregnancy and 
reproductive risk factors for CVD in women.35 These CVRF identified 
that early menarche (<11 years of age), premature menopause (<40 
years of age), polycystic ovarian syndrome, hypothalamic amenorrhoea, 
hypertensive disorders of pregnancy, gestational diabetes, preterm de
livery, low- or high-birth weight of the foetus, use of oral contracep
tives, and use of hormone replacement therapy were associated with 
increased CVD risk.

Hospitalization rates for acute coronary syndrome (ACS) have 
significantly decreased over the past two decades for the general 
population.36 However, alarming trends emerge when focusing on 
young female patients. The US data show declining ACS hospitaliza
tions among males aged 35–54, but not among females in the same 
age group. Conversely, ST-elevation MI (STEMI) rates increased 
annually by 3.6% from 2004 to 2014, in women, particularly in young
er women (aged 45–54 years old) with smoking and obesity strongly 
linked to STEMI presentation.1 Similar observations were found in 
the analysis of 177 602 women with primary diagnosis with STEMI 
in the years 2008–19, showing the proportion of hospitalizations in
creased in women aged 18–34 (4.7–5.5%; P < 0001) and 35–44 years 
(21.2–22.7%; P < 0001)8

Comparable findings were reported in a comprehensive French na
tionwide study conducted between 2004 and 2014. It revealed a 6.3% 
rise in age-standardized admissions for ACS among women under 65 
years old, resulting in nearly double the mortality rate compared with 
men in the <50 age group.1
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Care pathway for myocardial 
infarction in women
Issue of delays
Despite reductions in CV mortality related to ACS, the diagnostic and 
therapeutic pathway for women remains hampered by delays. Low 
awareness of personal risk and misinterpretation of symptoms contrib
ute to delayed presentation to specialized centres. Additionally, women 
are less likely than men to receive guideline-directed therapy.22,37

Issue of diagnosis of myocardial infarction, 
the ‘atypical presentation of MI’
Fifty per cent of patients admitted to the emergency departments 
with suspected ACS, are women: women most likely present with 
non–ST-elevation MI (NSTEMI) and unstable angina.38 Women pre
senting ACS may have traditional and/or sex-specific risk factors 
(Figure 1) and more frequently than men have non-atherosclerotic 
involvement of coronary arteries. In female patients, the diagnosis 
of AMI is complicated by the presence of additional symptoms, such 
as epigastric discomfort, palpitations, fatigue, dizziness, and pain or dis
comfort in the jaw, neck, arms, or between the shoulder blades, along
side the more conventional chest pain described as pressure, tightness, 
or discomfort (Figure 2).39,40 Chest tightness symptoms are equally 
seen in women and men, but because of more additional symptoms 
and a higher number of symptoms reported being added to the mis
perception of the risk (Figure 3), the diagnosis of AMI becomes more 
challenging6,17,41 (Figure 4).

Myocardial infarction with non-obstructive coronary arteries, 
more prevalent in women, particularly in non-Caucasian patients, is 

a heterogeneous entity with a different pathophysiology and risk profile 
compared with obstructive coronary artery disease. The underlying 
mechanisms range from functional alterations at the level of epicardial 
coronary arteries to microvascular dysfunction. The diagnosis of 
MINOCA requires a comprehensive multi-modality work-up42 includ
ing a detailed clinical assessment, evaluation of the left ventricular func
tion, careful review of coronary angiography, timely cardiovascular 
magnetic resonance (CMR)43 and intra-coronary imaging, and provoca
tive testing. Cardiovascular magnetic resonance is of major value in con
firming the differential diagnosis of MINOCA, such as Takotsubo 
syndrome and myocarditis.

Issues of invasive treatment and underuse 
of imaging
In the ‘traditional presentation’ of ACS, with obstructive coronary 
artery disease, women are more often treated conservatively 
compared with men. The higher likelihood of being denied primary 
percutaneous coronary intervention (PCI) and evidence-based 
pharmacological treatment contribute to the sex-related mortal
ity gap. This may reflect the older age at presentation of some fe
male patients presenting with AMI. While early revascularization is 
beneficial for women with NSTEMI, they are still less likely to 
undergo revascularization than men, underscoring disparities in 
care.22,37 If MINOCA is a possible diagnosis42 intra-vascular imaging 
(IVI), aside from optimizing PCI, can uncover the underlying mechan
isms of MINOCA, with one-third of cases linked to plaque rupture 
or erosion.20,42 Intra-vascular imaging is also helpful in diagnosing 
SCAD when angiography is inconclusive.20 Beside, in MINOCA cases, 
providing use of non-invasive imaging completes the diagnostic work-up, 
in particular CMR which not only investigate the underlying diagnosis but 

Figure 1 Screening cardiovascular risk factors in women: which are the cardiovascular risk factor: the traditional, the specifics, and the emerging? 
Actionable points to reduce the risk.
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Figure 2 Empowering recognition of symptoms of acute myocardial infarction in women: the classical chest symptoms and the frequent associated 
symptoms. Importance of prompt medical seek.

Figure 3 Acute myocardial infarction in women is shrouded in ignorance. Raising awareness and understanding of acute myocardial infarction are 
keys to improving care pathways and prognosis. The cornerstone of launching a global awareness campaign on women and acute myocardial infarction 
is to debunk the myths and spread the facts.
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also afford tailored medical therapy and also could be safely use in young 
and/or pregnant patients.44 Association of IVL and CMR allows to identify 
the endotype of MINOCA in 85% of cases.19 However, underuse 
of IVI and limited inclusion of women in randomized controlled trials 
create a significant knowledge gap regarding sex differences in plaque 
morphology.45

Issue of pharmacological treatment
In women, evidence-based therapies has been systematically reported 
to be underprecribed5,8,9,46–48. Delay in diagnosis and treatment is 
associated with late administration of antithrombotic agents during 
ongoing cardiac ischaemia.49 Particularly in the context of MINOCA 
and given the lack of robust randomized controlled trials, women 
often face a higher risk of receiving inadequate or poorly tailored 
treatments. Treatment strategies should prioritize emergency stabil
ization, exclude alternative diagnoses, target underlying causes, and 
implement appropriate secondary prevention therapies. Statins and 
angiotensin converting enzyme inhibitors and angiotensin receptor 
blockers show promise in reducing event rates, but caution is war
ranted due to registry limitations.50 Furthermore, as statins are not 
recommended for women of childbearing age in the absence of effect
ive contraception, this limitation may explain why they are prescribed 
less frequently in younger women and thus explain some of the 
poorer lipid control.30

Personalized pharmacotherapy, intensive CVRF control, and cardiac 
rehabilitation are crucial.

Prognosis
Worldwide data have consistently shown worse outcomes in women 
who suffer an ACS. In particular, women who do not present with 
chest pain have a higher risk of in-hospital death across all age 
groups: absence of chest pain is a stronger predictor of mortality 
in young women compared with men.51 Furthermore, women 
have a higher mortality during the initial 24 h of hospitalization fol
lowing a STEMI.7,52 When evaluating specific CVRF, the long-term 
mortality in diabetic patients is twice as high as non-diabetic, with 
a more profound difference in women. Given the delayed presenta
tion of women, lower frequency of revascularization in women, and 
fewer guideline-directed medical therapies (GDMTs) prescribed for 
women admitted with an ACS, it is no surprise that the overall mor
tality rates are higher.

The rates of stroke and vascular complications have been noted to 
be higher in women undergoing revascularization. However, these 
results have been inconsistent around the globe. It is critical to gen
erate randomized accurate data in order to avoid further disparities 
in the delivery of timely care and revascularization for women pre
senting with an ACS.49

Beyond revascularization and GDMT, cardiac rehabilitation has de
monstrated well-known benefits. The reduction in total mortality ob
tained by participation in cardiac rehabilitation programme has been 
reported to be more pronounced in women, compared with men (haz
ard ratio 0.54 vs. 0.81, respectively).53

However, these programmes remain under-utilized by women. 
When compared with men, more women who participate in such 

Figure 4 Acute myocardial infarction pathway: improvement includes action points at each stage in order to avoid delays in access to acute myo
cardial infarction care: patient and system delays; improve diagnostic work-up in the case of myocardial infarction associated with non-obstructive cor
onary arteries to investigate the underlying mechanism and provide appropriate medical therapy; and increase participation in the cardiovascular 
rehabilitation programme.
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programmes are obese, with suboptimal cardiorespiratory fitness. 
Since sex-specific analyses noted similar physical and mental health 
improvements after rehabilitation, it is imperative that such pro
grammes are prescribed more frequently for women.54

Patients’ view: the importance of 
education and comprehensive care 
for women
Educating the whole society, particularly young women, about the 
risk and symptoms of a heart attack and the associated risk factors 
is as crucial as imparting this knowledge to healthcare professionals. 
It is essential to engage cardiologists, gynaecologists, obstetricians, 
and general practitioners in this effort to promote awareness and 
prevention.

Enhancing women’s health awareness can significantly improve the 
care of women facing increased CV risk burden, particularly in scenarios 
such as adverse pregnancy outcomes, hormonal changes, and more. 
Such initiatives are expected to translate into improved health out
comes and prognoses for this population.

Actions to overcome disparities 
experienced by women
In view of the alarming increase in the number of MIs and the dis
parities observed among women, our committee advocates urgent, 

targeted action (Figure 5). Our priorities are to improve public 
awareness of CVD through patient and public engagement and 
to improve screening for traditional and specific CVD risk factors 
in order to better control the incidence and prognosis of CVD. 
The actions needed to improve the course of CVD in women 
should be inspired by the successful example of breast cancer 
awareness and screening campaigns, which have led to significant 
improvements in management and prognosis: public health should 
give priority to cardiovascular health information and screening. 
The public and healthcare providers should be made more aware 
of the importance of controlling modifiable risk factors for CVD 
through education campaigns. These campaigns should stress the 
importance of regular physical activity, a healthy diet, and regular 
check-ups to control blood pressure, blood sugar, and cholesterol 
levels. Targeted interventions should give priority to those popula
tions most at risk. At the same time, a number of avenues for im
provement have been identified in the field of research, and the 
first and foremost is the improvement of gender equity through 
better representation of women in clinical trials55 and specific ana
lysis of data in research.

Conclusions
Cardiovascular disease, particularly AMI, has seen a significant rise 
among younger women, with worse prognoses compared with men 
of similar age. Numerous studies highlight sex-specific differences in 
CVRF, presentation, and treatment outcomes. Despite some advances, 
disparities remain in diagnosis, treatment, and outcomes, underlining 
the need for a comprehensive, multi-disciplinary approach to women’s 

Figure 5 The call to action proposes complementary actions at different levels to try to control epidemiological growth and improve women’s treat
ment, care, and prognosis, with the aim of reinforcing gender equity in cardiovascular health care.
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healthcare. Women are often under-represented in clinical trials and 
receive less aggressive treatment. Addressing these gaps requires sex- 
specific risk assessments, improved awareness, and tailored interven
tions across all levels of care. This document aims to guide healthcare 
professionals in improving the prevention, diagnosis, and treatment of 
CVD in women, fostering equality in cardiovascular health care.
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