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Summary
Ischaemic heart disease (IHD) has historically been under-researched in women, leading to significant gaps in un
derstanding sex-specific risk factors and outcomes. To address this issue, The Lancet Regional Health–Europe 
convened experts from a broad range of countries to evaluate sex-related cardiovascular inequalities and propose 
recommendations to address these disparities. Despite developing IHD a decade later than men, women experience 
higher mortality rates. Global Burden of Disease data highlight persistent sex differences in IHD mortality, with 
women showing higher mortality despite lower prevalence. Factors such as psychosocial stress, reproductive health, 
and physical inactivity disproportionately impact women’s cardiovascular health, while caregiving responsibilities and 
delayed healthcare access further exacerbate these disparities. There is an urgent need to recognize chest pain 
symptoms in women and to reduce the time lag between symptom onset and hospital presentation. Addressing these 
gaps requires targeted public health interventions, expanded research, and improved clinical practices, emphasizing 
equitable healthcare access and greater inclusion of women in clinical trials. Tailoring treatment guidelines to account 
for sex differences in outcomes could significantly improve survival rates for women with IHD.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/by/4.0/).
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Introduction
Throughout much of the 20th century, ischaemic heart 
disease (IHD) was predominantly studied in men, 

based on the assumption that it was primarily a male 
condition. This bias was challenged in 1991 when 
Bernadine Healy, the first female director of the Na
tional Institutes of Health (NIH), launched the 
Women’s Health Initiative. Healy introduced the 
concept of “Yentl syndrome”,1 highlighting the sys
temic neglect in recognizing and treating IHD in 
women, whose symptoms often differ from the tradi
tional male-centric presentation of IHD.

Her advocacy led to increased sex-specific research2 

revealing that women are more likely to suffer from 
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nonobstructive coronary artery disease (CAD)3 and often 
women do not align with the traditional cardiovascular 
risk profile of men.4 Despite some advances, significant 
gaps persist in understanding why women have higher 
mortality rates from CAD, a disparity that cannot 
attributed solely to their older age at presentation.5

To address these disparities (Fig. 1), The Lancet 
Regional Health–Europe convened experts from a 
broad range of countries to evaluate sex-related cardio
vascular inequalities. This Series paper explores the 
current landscape of sex-specific research, emphasizing 
the need of comparative studies between men and 
women to refine clinical guidelines.

Terminology notes
As sex and gender often interact, we used the term 
“sex” consistently throughout the manuscript to accu
rately reflect the differences under investigation. How
ever, when discussing risk factors influenced by 
societal, cultural, and behavioural roles we retained the 
term “gender” to distinguish these influences.

Global Burden of Disease data: the ongoing need to 
address sex disparities in ischaemic heart disease 
mortality
The Global Burden of Disease (GBD) mortality and 
population databases provide valuable information about 
cause-specific deaths, categorized by age group, sex, 
country, and year (Appendix).6 This enables large-scale 
comparisons, such as those between men and women 
conducted in the present study. While the data are age- 
standardised and generally of high quality, there is 
variability in vital statistics data collected and reported to 

the GBD across countries. Although this variability may 
affect direct comparisons of mortality rates between 
countries, it is less likely to affect differences between 
men and women within the same country.

To mitigate these limitations, we selected a group of 
countries all belonging to the EU, as these countries 
share a politically homogeneous framework. This ensures 
consistent reporting of population size and mortality data 
with minimal gaps. Although the most recent year with 
comprehensive mortality data available for most countries 
at the time of our analysis was 2022, we decided to use 
the GBD 2019 data to avoid potential influences on IHD 
mortality from the COVID-19 pandemic.7

The age-standardised mortality rate for IHD has 
substantially decreased across the 27 EU countries be
tween 2005 and 2019, in both men and women (Fig. 2 
and Table S1). Overall, IHD mortality in EU was 
approximately twice as high in men than in women in 
both 2005 (5687 versus 3290 cases per 100,000) and 
2019 (3801 versus 2270 cases per 100,000), with some 
indication that IHD mortality in middle-income coun
tries had declined to a greater extent in men than in 
women. The declines in age-standardised IHD mortal
ity rates align with the observed trends in the preva
lence of the disease (Fig. 3, Table S1). The EU mean 
age-standardised IHD prevalence rates dropped by 6% 
between 2005 and 2019. However, this achievement 
was shared similarly by women and men, leaving in 
2019 the prevalence rate in men up to twice as high as 
that in women (84,648 versus 44,872 cases per 100,000).

These findings support the notion that both the 
development of IHD and its related mortality are more 
common among men than women within the same age 

Key messages

• Despite advances, significant sex disparities in diagnosis, treatment, and outcomes persist. Women are underdiagnosed, 
undertreated, and underrepresented in clinical trials, contributing to poorer outcomes.

• Traditional risk factors, such as diabetes, smoking, and hypertension, have a disproportionately higher impact on women. 
Emerging risk factors like lipoprotein(a) and sex-specific conditions (e.g., pregnancy complications) remain underrecog
nized in clinical practice.

• Women face unique challenges from socioeconomic factors, caregiving burdens, and gender-specific psychosocial stress, 
amplifying cardiovascular risks.

• Women with ST-segment elevation myocardial infarction (STEMI) have higher mortality rates due to delayed care, underuse 
of guideline-recommended treatments, and perhaps biology. Conditions like myocardial infarction with non-obstructive 
coronary arteries (MINOCA), angina with non-obstructive coronary artery disease (ANOCA), and ischemia with non- 
obstructive coronary artery disease (INOCA) are more common in women, complicating diagnosis and management, but do 
not influence outcomes.

• Increased awareness of women’s cardiovascular health is essential. Enhanced inclusion of women in clinical trials and the 
development of sex-specific guidelines are critical. Comprehensive public health initiatives and targeted policies are 
needed to address disparities.

• Sex-specific considerations should guide risk assessment, treatment strategies, and prevention efforts. Tailored approaches to 
percutaneous coronary intervention, revascularization, and secondary prevention are necessary to improve outcomes for women.

• Tackling social determinants, ensuring equitable healthcare access, and fostering international collaboration are key to 
addressing sex disparities in ischaemic heart disease and achieving meaningful progress in women’s cardiovascular health.
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group. They also indicate that reducing mortality rates 
in both women and men is particularly challenging in 
regions where IHD prevalence remains high, espe
cially in middle-income countries (transition perfor
mance index: moderate and weak performers) 
(Appendix). However, evaluating IHD mortality 
normalized to its prevalence (Appendix) provides a 
different perspective (Fig. 4 and Table S1). The 
persistently higher age-standardised mortality rates 

normalized to its prevalence in women compared with 
men across most countries indicate that although fewer 
women develop IHD, they are at a greater risk of dying 
from the disease within the same age group (Fig. 5 and 
Table S1). Countries that in 2019 showed a remarkable 
higher mortality in women compared with men include 
some of Europe’s most prosperous countries, such as 
Germany (4.80% versus 3.80%; risk ratio: 1.26) and 
Austria (5.56% versus 4.30%; risk ratio, 1.29). This finding 

Fig. 2: Trends in age-standardised mortality rates per 100,000 inhabitants for IHD, stratified by country and sex (2005 versus 2019). 
Data driven from the GBD study 2019. Abbreviations: IHD, ischaemic heart disease; GBD, Global Burden of Disease.

Fig. 1: The evolving clinical landscape of sex and healthcare disparities in ischaemic heart disease. Created in BioRender.com.

Series

www.thelancet.com Vol ▪ ▪, 2025 3

http://BioRender.com


suggests that the higher mortality in women is indepen
dent of a country’s income level and underscores the 
ongoing need to address sex disparities in IHD mortality.

Sex differences in risk factors
Impact of traditional cardiovascular risk factors on mortality
While both sexes share traditional cardiovascular risk 
factors, their impact can vary between women and men 
(Fig. 1). For example, although diabetes is more prev
alent in men, it confers a greater relative increase in 
atherosclerotic cardiovascular disease (CVD) risk in 
women across all age groups, even though the absolute 

risk remains higher in men.8–11 A similar trend is 
observed with smoking, where the relative cardiovas
cular risk is higher in women compared with men, 
despite smoking being more prevalent in men.9,12,13

Data from the Copenhagen City Heart Study and the 
Copenhagen General Population Study demonstrated 
that the causal genetic effects of LDL-C on IHD risk are 
comparable between the sexes.14 Similarly, the risk of 
myocardial infarction rises with increasing body mass 
index and being overweight or obese for both sexes, 
with no significant sex differences observed in this 
relationship.15

Fig. 3: Trends in age-standardised prevalence rates per 100,000 inhabitants for IHD, stratified by country and sex (2005–2019). Data 
driven from the GBD study 2019. Abbreviations: IHD, ischaemic heart disease; GBD, Global Burden of Disease.

Fig. 4: Trends in mortality from IHD normalised by its prevalence, stratified by country and sex (2005 versus 2019). Data driven from 
the GBD study 2019. Abbreviations: IHD, ischaemic heart disease; GBD, Global Burden of Disease. Maps generated using Microsoft Excel and 
Bing Maps data (© 2024 Microsoft Corporation). Microsoft product screen shots reprinted with permission from Microsoft Corporation.
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Fig. 5: Changes in women-to-men risk ratio for mortality from IHD normalised by its prevalence, by country, (2005–2019). Data driven 
from the GBD study 2019. Abbreviations: IHD, ischaemic heart disease; GBD, Global Burden of Disease. Maps generated using Microsoft Excel 
and Bing Maps data (© 2024 Microsoft Corporation). Microsoft product screen shots reprinted with permission from Microsoft Corporation.
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According to GBD data, hypertension is the leading 
deadly risk factor in women worldwide and second only 
to smoking in men.16 However, the effect of hyperten
sion on myocardial infarction incidence varies by sex. 
The hazard ratio (HR) for elevated blood pressure is 1.83 
for women compared with men (95% CI, 1.33–2.52), 
while for stage 1 and stage 2 hypertension, the ratios are 
approximately 1.5.15 These findings prompt discussion 
about whether normal blood pressure thresholds should 
be set lower for women than for men.17

Lipoprotein (a) as a cardiovascular risk factor in women
Lipoprotein(a) [Lp(a)] is a lipoprotein with pro-atherogenic 
properties that is recognized as an emerging cardiovas
cular risk factor.18 Although Lp(a) plasma levels are 
genetically determined and one measure is presently 
considered sufficient in a life-time, different life stages in 
women, such as menopause, seems to influence Lp(a) 
levels.19 Recent evidence from meta-analyses of random
ized controlled trials suggests that hormone replacement 
therapy (HRT) can reduce Lp(a) concentrations in post
menopausal women by an average of 20–25%.20 However, 
HRT is not recommended for reducing atherosclerotic 
cardiovascular risk. Further studies with robust designs 
are needed to clarify the implications of Lp(a) elevation for 
cardiovascular risk in postmenopausal women.

Physical inactivity
The World Health Organization (WHO) estimated that 
in 2016, insufficient physical activity contributed to 3.2 
million deaths globally,21 underscoring the importance 
of addressing physical inactivity as a major public 
health issue. Despite this, data on sex differences in 
outcomes related to physical inactivity are scarce. In a 
large, nationally representative U.S. cohort of 186,724 
men and 225,689 women, engaging in regular 
muscle-strengthening activities, compared with inac
tivity, was associated with a 11% reduction in car
diovascular risk for men (HR, 0.89; 95% CI, 
0.80–0.98) and a 30% reduction for women (HR, 0.70; 
95% CI, 0.62–0.78), with a significant interaction be
tween sexes (Pinteraction = 0.001).22

Consistent with these findings, the GBD 2019 study 
revealed that the total level of daily physical inactivity 
(less than 3000–4500 MET minutes per week) dispro
portionately contributed to IHD mortality in women 
compared with men.7 Pronounced differences in 
women-to-men risk ratios, with over a 40% higher risk 
for women, were observed in countries with moderate 
or weak level of economic transition, such as Romania 
(1.67), Bulgaria (1.57), and Hungary (1.50). In contrast, 
a lower risk for women, less than 30%, was observed in 
Spain (0.68). This suggests that as countries undergo 
economic transition, the disparity in physical inactivity- 
related mortality between women and men decreases 
(Fig. 6). In summary, promoting physical activity is a 
key strategy for reducing IHD mortality, particularly 

among women in middle-income countries (transition 
performance index: moderate and weak performers) 
where the disparity is most pronounced.

Unhealthy diet
Several reports from GBD study rank unhealthy diets 
among the top contributors to disease burden and IHD 
mortality.23 Key dietary risks identified by GBD include 
high sodium intake and low consumption of whole 
grains, fruits, nuts, seeds, vegetables, and omega-3 fatty 
acids. Men generally face a higher burden of CVD death 
related to dietary factors. In 2019, there were 6.9 million 
CVD deaths in 2019 attributable to dietary risks, with 
male accounting for 56.4% of the deaths.24 However, 
the GBD study approach assumes independent effects 
of each dietary factor, potentially overlooking the more 
complex interactions between these factors and their 
combined impact on CVD outcomes.

In contrast, the PURE study took a more integrated 
approach by creating a comprehensive diet score based 
on eight food types associated with a lower risk of CVD 
and mortality: fruits, vegetables, legumes, nuts, fish, 
dairy, unprocessed red meat, and poultry. A diet score 
of 4 or lower was more strongly linked to CVD in 
women than men (HR, 1.17 [95% CI, 1.08–1.26] versus 
HR, 1.07 [95% CI, 0.99–1.15]; Pinteraction = 0.0065).25

Differences in findings may be due to confounding 
factors such as geographic region, socioeconomic sta
tus, and lifestyle behaviours, which vary between men 
and women. This underscores the complexity of diet- 
related risks and the difficulty in unravelling their 
differing impacts across sexes.

Air pollution
Air pollution is a significant risk factor for major non
communicable diseases, particularly IHD. The WHO 
estimated that in 2016, ambient air pollution caused 4.2 
million deaths globally.26 However, research on sex 
differences in the impact of PM2.5 on CVD or IHD 
mortality remains limited.

A cohort study in China found minimal differences 
in CVD mortality between sexes, with HRs per 10 μg/m3 

increase in PM2.5 being nearly identical for men (1.17) 
and women (1.16).27 In contrast, data from the GBD 2019 
study showed a stronger risk of death from PM2.5 

exposure, including household air pollution, in men 
across Europe.7 The geographic variation in the effects of 
PM2.5 exposure on cardiovascular outcomes suggests 
that regional factors, such as pollutant composition and 
concentration, may play a significant role. Discrepancies 
in findings may also be explained by differences in 
exposure assessment methods, pollutant concentrations, 
and the specific components of air pollution in various 
regions.

Emerging evidence highlights the role of micro
plastics and nanoplastics (MNPs) in cardiovascular 
health. These particles have been shown to trigger 
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consistent inflammatory and immune responses, 
potentially leading to myocardial injury and elevated 
cardiac enzymes. However, the lack of standardised 
sampling and analytical methods for detecting MNP 
pollution poses challenges to reliably comparing MNP 
deposition between women and men.28 Consequently, 
further research on air pollution-related CVD or IHD is 
essential to better understand these disparities and 
their implications for developing sex-specific public 
health interventions.

Sex-specific risk factors
For women, there are sex-specific risk factors for IHD 
that remain underrecognized and are not incorporated 
in our current risk assessment tools. (Fig. 7). These 
include pregnancy-related outcomes and reproductive 
issues.29 As the traditional risk factors dominate at older 
age, these sex-specific risk factors are especially 
important at younger age, when effective prevention 
should start.

Earlier menarche is a known predictor of cardiovas
cular risk, as oestrogen provides cardioprotective effects 
by improving vascular health and reducing arterial 
stiffness.30,31 Despite their significance, these factors are 

often overlooked. Physicians should be aware of their 
long-term cardiovascular impact, and patients should be 
educated to engage in early prevention strategies. Addi
tional mechanisms linking female reproductive decline 
to CVD events are detailed in the Appendix.

Gender-specific risk factors
Gender-specific risk factors arise from sociocultural 
influences, such as ethnicity, education, income 
inequality, and social support, which significantly affect 
cardiovascular outcomes.32,33 Women are also dispro
portionately affected by depression, partner violence, 
and post-traumatic stress disorder. Together, these 
factors contribute to barriers in healthcare access and 
increased caregiving stress, both of which are linked to 
gender roles rather than biological sex.34,35

Social determinants of health and psychosocial stress on 
cardiovascular outcomes
Social determinants of health (SDOH) such as poverty 
and low education, disproportionately affect women.36 A 
2017 meta-analysis of 44 studies involving over 22 
million people found that while SDOH were linked to 
IHD in both sexes, factors like lower education, 

Fig. 6: Women-to-men ratio of death attributable to physical inactivity, stratified by country. Data driven from the GBD study 2019. 
Abbreviation: GBD, Global Burden of Disease.

Series

www.thelancet.com Vol ▪ ▪, 2025 7



income, and area deprivation posed a significantly 
higher risk for women compared with men.37 However, 
recent studies have highlighted some convergence in 
these risks, with household income remaining a 
stronger predictor of atherosclerotic CVD in women.38 

These data underscore the complex interplay between 
socioeconomic factors and cardiovascular health, 
particularly in women.

Intersectionality: minority groups and compound stressors
Black and Hispanic women face additional challenges, 
including employment inequity, higher rates of obesity, 
hypertension, and diabetes compared with white 
women.39,40 Moreover, language barriers and commu
nication issues increase the risk of less guideline-based 
treatment, especially among Hispanic women in the 
US who are less likely to have a stable, long-term pri
mary care provider (80.0%) compared with US non- 
Hispanic white women (91.7%).41 Addressing these 
intersecting barriers is essential to achieve health 
equity.

Psychosocial stress as an amplifier of SDOH impacts
Psychosocial stress acts as a critical mediator of the 
impact of SDOH on cardiovascular outcomes. Stressors 

such as caregiving burdens, exposure to violence, and 
economic insecurity contribute to an increased risk of 
mood and anxiety disorders, which in turn amplify 
cardiovascular risk through neurobiological and physi
ological pathways. Women are more likely to experience 
a distinctive burden of psychosocial adversities, are 
more prone to stress-related mood and anxiety disor
ders, and more vulnerable to adverse cardiovascular 
effects resulting from stressors.42 Stress-related activa
tion of the sympathetic nervous system and the hypo
thalamic–pituitary–adrenal axis influences 
cardiovascular physiology through elevated cortisol 
levels, increased blood pressure, and systemic inflam
mation.43 As gonadal hormones play a critical role in 
modulating the body’s stress response, women may 
exhibit heightened vulnerability to stress-induced ef
fects, contributing to sex-specific differences in cardio
vascular outcomes.44 Additional mechanisms linking 
stress and CVD are detailed in the Appendix and 
summarized in Panel 1.

Sex differences in presentation and outcomes
Sex differences in stable and unstable IHD
IHD encompasses various clinical presentations and 
associated mortality risks. While earlier studies 

Fig. 7: Sex and gender-specific risk factors for ischaemic heart disease. Left side of the figure: disorders of the female reproductive system 
that increase cardiovascular risk. Right side of the figure: pregnancy-related cardiovascular risk factors. Lower panel (dark violet): gender- 
specific risk factors (social and psychological). Created in BioRender.com.
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suggested women faced higher risks after all types of 
acute coronary syndromes (ACS), recent findings show 
that sex differences in outcomes are most pronounced 
in ST-segment elevation myocardial infarction 
(STEMI). Given the considerable differences in treat
ment strategies and outcomes between STEMI and 
non-ST-segment elevation (NSTE)-ACS, it may be use
ful to analyse them separately. This section summarizes 
important women-specific aspects for clinical presen
tation of IHD and the implications of clinical presen
tation for sex differences in outcomes after 
percutaneous coronary intervention (PCI) treatment 
(Fig. 1, Panels 2 and 3).

Recognizing chest pain in women
Women often present later than men after symptom 
onset, delaying timely reperfusion therapy. While chest 
pain is the most common symptom in both sexes (over 
90%),50,51 women may also experience associated 
symptoms like diaphoresis, dyspnoea, and nausea, 
which can obscure the diagnosis.52 To address this 
challenge, the 2021 Chest Pain Guideline from the 
American Heart Association and the American College 
of Cardiology recommend no longer using the term 
“atypical” to describe chest pain in women,53 as it may 
imply “noncardiac” and ultimately results in less 
intensive care and delayed treatment.

Outcomes in STEMI
A meta-analysis of 35 studies (18,555 women and 
49,981 men) with STEMI treated with primary PCI 
found women had nearly 1.5 times the adjusted risk of 
in-hospital mortality compared with men.54 These 

disparities persisted at 30 days, even after adjusting for 
age, comorbidities, angiographic disease severity, pri
mary PCI, and medications used at admission.51 

Although the reasons for these disparities in STEMI 
outcomes are not fully understood, common explana
tions for worse outcomes in women include delayed 
hospital presentation possibly due to less common 
symptoms and undertreatment with guideline- 
recommended therapies.55

Impact of presentation delays on mortality in women with 
STEMI
The “time is muscle” hypothesis would imply that both 
men and women, presenting with similar delays, would 
have similar adverse outcomes.56 However, an analysis 
of the International Survey of Acute Coronary Syn
dromes (ISACS) registry suggests that the optimal 
timing for treatment may vary for men and women.57 

This study stratified patients by prehospital delay in 
hours and found that the disparity in outcomes became 
more pronounced as the delay extended, with mortality 
rates in women being 1.29 times higher for delays 
within 2 h and 1.84 times higher for delays within 4 h, 
when compared with men. Similarly, a large analysis 
from the French Metaregistry confirmed that longer 
ischaemic times in women are predominantly due to 
patient delay in seeking care, with limited opportunities 
for improvement in the medical care process in such 
cases.58

These findings suggest that women are more 
vulnerable to severe ischemia, indicating a need to 
reconsider guidelines for STEMI reperfusion care. 
Applying identical time-to-treatment approaches to 

Panel 1: Additional mechanisms linking stress and cardiovascular disease.

1. Impact of psychosocial stress on cardiovascular disease:
o Psychosocial stress contributes to elevated cortisol levels, increased blood pressure, and systemic inflammation, adversely 

affecting cardiovascular physiology.42,43

o Women are disproportionately affected, experiencing higher rates of stress-related mood disorders and unique stressors 
like caregiving and domestic violence.45

2. Sex-specific stress responses:
o Women exhibit heightened inflammatory responses to stress, reduced glucocorticoid sensitivity, and increased platelet 

aggregation, amplifying cardiovascular disease risk.42

3. Stress and microvascular dysfunction:
o Women demonstrate greater peripheral microvascular vasoconstriction under stress, linked to reduced coronary 

microvascular flow.46

o This dysfunction is implicated in conditions disproportionately affecting women, such as:
• Ischemia with non obstructive coronary artery disease (INOCA).45

• Mental stress-induced myocardial ischemia.45,47

• Stress-induced (Takotsubo) cardiomyopathy.42

4. Cumulative stressors:
o Childhood adversity (e.g., sexual abuse) induces “biological embedding,” altering nervous, endocrine, and immune 

systems, and increasing lifetime cardiovascular disease risk.48

o Unpaid caregiving, undertaken by over 80% of women globally, is a chronic stressor linked to hypertension and 
inflammation.49
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both men and women, without considering potential 
sex-specific differences in the impact of delays on 
myocardial injury and function, could result in subop
timal outcomes for women. There is an urgent need to 
investigate this matter further.

Non-ST-segment elevation acute coronary syndromes
The data on sex differences in outcomes for NSTE-ACS 
are mixed. The National Registry of Myocardial Infarc
tion study, covering 361,429 patients from 1057 US hos
pitals, found that younger women had a 15–20% higher 
adjusted mortality rate than younger men, regardless of 
myocardial infarction type, while older women showed 
no mortality differences compared with their male 

counterparts.59 Conversely, a study using the National 
Inpatient Sample database reported that women with 
NSTEMI had 10% lower odds of in-hospital mortality 
than men after adjusting for age, PCI use, and 
comorbidities.60 Similar findings were reported in an 
analysis of the Thrombolysis In Myocardial Infarction 
(TIMI) clinical trial database, which showed that 
women with NSTE-ACS had higher 30-day mortality in 
unadjusted models but a 16% lower risk after multi
variable adjustment.61 Nonetheless, women with 
NSTE-ACS in the TIMI study remained undertreated 
with guideline-directed medical therapies.

Overall, these mixed results highlight that while sex 
disparities in outcomes exist, they are complex and 

Panel 2: Key points and recommendations for clinical presentation of ischaemic heart disease (IHD).

ST-segment elevation myocardial infarction (STEMI)
• Key points:

o Women with STEMI have higher in-hospital and 1-year all-cause mortality compared with men.
o Women present later to the hospital after symptom onset than men
o Women are at a higher risk of developing acute heart failure upon hospital admission for STEMI.

• Recommendations:
o Increase awareness among women about the importance of early hospital presentation.
o Ensure timely diagnosis and treatment by avoiding the use of the term “atypical” to describe chest pain.
o Tailor treatment guidelines to consider sex-specific differences in the relationship between delay to treatment and 

mortality
o Implement evidence-based strategies to improve outcomes in women with STEMI, including prompt reperfusion therapy.
o Implement primary prevention therapies to reduces the risk of STEMI as initial manifestation of cardiovascular disease. 

Non-ST-segment elevation myocardial infarction (NSTEMI)
• Key points:

o Data on sex differences in outcomes for non-ST-segment elevation acute coronary syndromes are mixed.
o Women with NSTEMI have similar rates of acute heart failure as men.

• Recommendations:
o Conduct further research to clarify potential sex-specific factors influencing NSTEMI outcomes.
o Promote equitable use of diagnostic investigations and guideline-recommended therapies for women.
o Address potential biases in symptom evaluation and risk perception among healthcare providers.

Myocardial infarction with non-obstructive coronary arteries (MINOCA)
• Key points:

o MINOCA is more common in women than in men.
o In-hospital mortality rates for MINOCA are similar between women and men.
o Long-term outcomes show no significant sex differences in all-cause mortality.

• Recommendations:
o Recognize MINOCA as a distinct clinical entity requiring specific diagnostic and therapeutic approaches.
o Ensure that both men and women receive appropriate follow-up and management for MINOCA.
o Investigate underlying mechanisms to better understand if sex-specific differences in MINOCA outcomes exist.

Ischemia with non-obstructive coronary artery disease (INOCA)
• Key points:

o Symptoms and signs of INOCA are more common in women than men.
o Current trials have not yet reported on quality of life and outcomes for INOCA patients.
o Prior studies have been insufficient in addressing sex differences in INOCA outcomes.

• Recommendations:
o Improve diagnostic evaluation for women and men presenting with ischemia and nonobstructive CAD.
o Conduct research to determine if sex differences in outcomes exist for INOCA.
o Develop management strategies tailored for both men and women with INOCA
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influenced by various still unknown factors. Women 
may be at both higher and lower risk depending on the 
context,62 suggesting that sex-specific considerations are 
relevant and necessary for improving NSTE-ACS treat
ment and outcomes.

Sex differences in mortality associated with heart failure 
after ACS
Most studies of the association between sex and ACS 
prognosis have focused on mortality, with data on 
complications being scarce and often conflicting. Clin
ical outcomes in patients who present with ACS 
complicated by heart failure (ACS-HF) are of concern 
because these patients show markedly higher short- and 
long-term mortality than those without ACS-HF. 
Studies conducted by the ISACS investigators provide 
important insights into sex differences in the risk of 
acute HF following different types of ACS.63–65 Women 
are at a higher relative risk of developing acute HF on 
hospital admission for STEMI than men (33.7% versus 
29.0%). By contrast, the risk for acute HF in NSTE-ACS 
patients is similar between women (25.6%) and men 
(25.1%), indicating that the sex-related risk difference is 
less pronounced in this type of ACS.64 These studies 
raise questions about the underlying causes of these sex 
differences and may help to explain the higher mor
tality observed in women after STEMI.

Myocardial infarction and non-obstructive coronary arteries 
(MINOCA)
There is no difference in all-cause mortality between 
sexes in patients presenting with MINOCA.66 Among 

322,523 myocardial infarction patients in the ACTION 
Registry-GWTG, MINOCA was more common in 
women than men (10.5% versus 3.4%), but in-hospital 
mortality was similar (1.1% versus 1.0%).67 These 
outcomes align with the ISACS registry findings, 
where 30-day mortality was 1.5% in women and 1.9% 
in men.9 In the SWEDEHEART registry, all-cause 
mortality at four-year follow-up was 13.4%, with no 
significant differences between women and men.68 

Thus, it is reasonable to conclude that MINOCA 
does not explain the large sex disparities in outcomes 
seen in IHD.

Considerations for chronic coronary syndrome in women
Women have a slightly higher prevalence of chronic 
coronary syndromes than men, with a pooled sex ratio 
of 1.20.69 However, women have a lower incidence of 
test-positive cases of angina.70 This diagnostic gap may 
be partly attributed to the higher prevalence of non- 
obstructive CAD in women, as well as the perception 
among physicians of lower cardiovascular risk in 
women presenting with chest pain during testing.

Importantly, women with test-positive angina had 
higher standardised mortality ratios for coronary heart 
disease than men up to age 75 years. For those aged 
55–64 years, the ratio was 4.69 (95% CI, 3.60–6.11) in 
women compared with 2.40 (95% CI, 2.11–2.73) in 
men. The rate of coronary revascularization was also 
higher in men than women due to more obstructive 
CAD. However, adjusting for receipt of revasculariza
tion during the first year of follow-up did not affect the 
sex differences in coronary event rates.70

Panel 3: Implications of clinical presentation for sex differences in outcomes after percutaneous coronary intervention 
(PCI) treatment

Sex differences in outcomes after PCI
• Key points:

o Increased risk for women in ACS: Women undergoing PCI are at increased risk of myocardial infarction, and ischemia- 
driven target lesion revascularization compared with men in meta-analyses including patients predominantly with ACS.

o No significant sex differences in chronic coronary syndromes : Meta-analyses including patients predominantly with 
chronic coronary syndromes found no significant sex differences in outcomes.

• Recommendations:
o Consider sex-specific factors in ACS: Incorporate sex-specific factors in PCI risk assessment and management for ACS.
o Investigate complications in ACS: Study sex differences in periprocedural complications during PCI in ACS.
o Tailor interventions in ACS: Customize antithrombotic and antiplatelet therapy, thrombectomy, and embolic protection 

based on sex and clinical presentation.
Sex-related differences in bleeding risk after PCI
• Key points:

o Women have an excess bleeding risk due to a higher incidence of procedural vascular complications.
o Women are more often at high bleeding risk (HBR) than men according to the Academic Research Consortium (ARC) 

criteria.
• Recommendations:

o Implement tailored strategies to mitigate bleeding risk in women undergoing PCI.
o Conduct further research to determine the impact of reducing bleeding events on overall outcomes.
o Ensure accurate assessment of bleeding risk and use appropriate preventive measures in women.

Series

www.thelancet.com Vol ▪ ▪, 2025 11



Similarly, in the ISCHEMIA trial, women had less 
obstructive CAD and, therefore, fewer re
vascularizations. Notably, there were no sex differences 
in the primary major adverse outcome (HR women 
versus men, 0.93; 95% CI, 0.77–1.13)71 not only despite 
lower revascularization rates but also despite lower risk 
factor goal attainment in women.

In summary, these observations demonstrate in
equities in the management of women presenting with 
chest pain. Chronic coronary syndrome in women is often 
underestimated. Research is needed to determine the best 
ways to identify and manage chest pain in women.

Angina with non-obstructive coronary artery disease 
(ANOCA)
Up to 40% of patients undergoing cardiac catheteriza
tion for suspected obstructive CAD have no evidence of 
significant epicardial disease, a condition termed 
ANOCA.72 Despite normal angiograms, these patients 
remain at increased risk of cardiovascular events and 
often experience reduced quality of life due to persistent 
symptoms, frequent hospitalizations, and repeat pro
cedure. The diagnosis and management of ANOCA 
present significant challenges, as physicians and pa
tients alike struggle to reconcile ongoing angina-like 
symptoms with the absence of obstructive findings. 
This uncertainty can perpetuate symptoms and 
complicate care.

The aetiology of ANOCA is multifactorial, with 
coronary vasomotor abnormalities, such as microvas
cular dysfunction and epicardial vasospasm, increas
ingly recognized as key contributors. These 
mechanisms underscore the need for targeted diag
nostic and management strategies. Epicardial coronary 
artery constriction, symptom reproduction, and 
ischaemic electrocardiographic changes during acetyl
choline testing have been proposed as criteria for 
diagnosing epicardial or microvascular spasm.4,73 

However, these criteria must be interpreted cautiously 
as recent data suggest that microvascular dysfunction, 
defined as an index of microcirculatory resistance ≥25 
during acetylcholine testing, is present in only 10% of 
patients with nonobstructive CAD.74

Further complicating the understanding of ANOCA 
is the uncertain prevalence of vasospastic angina, with 
conflicting evidence on whether it is more common in 
men or women.73,75 These controversies highlight the 
complexity of ANOCA and the ongoing need for 
research to refine diagnostic criteria.

Ischemia with non-obstructive coronary artery disease 
(INOCA)
The low diagnostic yield of coronary angiography applies 
even to patients experiencing typical angina pectoris, 
with non-invasive stress tests suggesting inducible 
myocardial ischemia, commonly referred to as INOCA. 
INOCA is more common in women than men.4,76 In the 

ISCHEMIA trial, women presented more frequently 
with INOCA than men (34.4% versus 11.3%).77 Howev
er, the reported prevalence of INOCA in ISCHEMIA was 
lower compared with the PROMISE trial, which found 
potentially ischaemic symptoms in 53% of women and 
46% of men.78 This discrepancy likely arises from dif
ferences in inclusion criteria and study design between 
the two trials, as the ISCHEMIA trial focused on patients 
with more well-defined ischaemic symptoms and objec
tive evidence of ischemia, whereas PROMISE had 
broader inclusion criteria.

Neither the ISCHEMIA nor the PROMISE trials have 
reported relationships between quality of life and out
comes for these patients, nor do they provide data on 
angina symptoms in excluded participants with 
obstructive CAD. As a result, it remains unclear whether 
there are sex differences in outcomes for patients with 
angina and INOCA. This underscores the need for 
further research to determine if such sex differences 
exist and, if they do, to develop appropriate management 
strategies for both men and women with INOCA.

Sex differences in treatment
Sex differences in outcomes after PCI
A large meta-analysis pooling patient-level data across 
21 stent trials, including 32,877 patients predominantly 
(65%) with ACS, found that female sex was indepen
dently associated at 5 years with an increased risk of 
major adverse cardiac events (HR, 1.14; 95% CI, 
1.01–1.30), myocardial infarction (HR, 1.24; 95% CI, 
1.01–1.53), and ischemia-driven target lesion revascu
larization (HR, 1.23; 95% CI, 1.05–1.44) compared with 
men.79 In contrast, a prespecified subgroup analysis of 
the GLOBAL LEADERS trial, involving nearly 16,000 
patients with predominantly (53%) stable CAD under
going PCI, suggested that at one-year, women were at 
comparable risk of death, myocardial infarction, stent 
thrombosis, and any revascularization after accounting 
for clinical covariates compared with men, but at a 
higher risk of bleeding and haemorrhagic stroke 
following PCI.80

This apparent paradox highlights the complexity of 
analysing all-comer populations undergoing contem
porary PCI. Potential explanations for contrasting 
data include differences in the type of ACS and the 
proportion of patients with stable versus unstable 
coronary syndromes. This hypothesis is supported by 
prior work. Pre-specified subset analyses from the 
COURAGE trial suggested that women with chronic 
coronary syndrome derive at least comparable benefit 
from PCI compared with men.81 In contrast, a meta- 
analysis of more than 500,000 patients with STEMI 
undergoing primary PCI reported a higher risk for 
in-hospital mortality (OR, 1.91; 95% CI, 1.84–1.99) in 
women compared with men.82 Additionally, an 
angiographic analysis revealed that women with 
STEMI were more likely to experience suboptimal 
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TIMI blood flow (0–2) despite minimal residual 
diameter stenosis (<25%). This remained true even 
after adjusting for baseline differences, including 
time from symptom onset to hospital presentation, 
suggesting underlying sex differences in coronary 
physiology or response to PCI.83

These findings suggest that sex and clinical pre
sentation may influence post-PCI outcomes. Further 
research is needed to explore how choice of upstream 
and intraprocedural antithrombotic and antiplatelet 
therapy, percutaneous thrombectomy, and distal 
embolic protection can be optimized to improve out
comes for women undergoing PCI.

Sex differences in bleeding risk after PCI
Women face an elevated bleeding risk during PCI, 
driven by a higher incidence of procedural vascular 
complications and a higher bleeding risk according to 
the Academic Research Consortium criteria.84 How
ever, there are no evidence showing that reducing 
bleeding events improves outcomes.85 These findings 
highlight the need for tailored strategies to mitigate 
bleeding risk in women undergoing PCI. Despite 
this, bleeding risk alone does not appear to be the 
primary factor driving sex disparities in outcomes of 
PCI.

Sex disparities in cardiosurgical myocardial revascularization
Women consistently experience worse outcomes after 
isolated coronary artery bypass graft (CABG) compared 
with men, including higher mortality and increased 
rates of major adverse postoperative events, such as 
stroke and myocardial infarction. A meta-analysis of 
966,492 patients reported that women were 66% more 
likely to die within 30-day post-CABG, with disparities 
persisting at one- and five-year follow-up.86 Remarkably, 
this sex difference in outcomes appears to diminish 
with age and is inversely associated with it.87,88 Potential 
contributors of these differences are driven by factors 
such as incomplete revascularization,89 coronary 
spasm,53 and the number of arterial grafts used during 
surgery88 Improving outcomes for women undergoing 
CABG, particularly younger women, requires further 
research and targeted efforts to address these 
disparities.

Sex differences in optimal medical therapy
Studies reveal substantial underprescription of 
evidence-based therapies for women with coronary 
heart disease. In Europe, EUROASPIRE IV90 and 
INTERASPIRE91 surveys revealed highlight poorer risk 
factor control and significant geographic and sex dis
parities in secondary prevention. Only 21.8% of women 
received optimal medical therapy compared to 41.4% of 
men in the Australian Health Survey.92 Similar patterns 
are also seen in NHANES.93 Among cardiovascular 
drugs, statin therapy is particularly underutilized in 

women, as shown by the analysis of the Department of 
Veterans Affairs94 and the Medical Expenditure Panel 
Survey.95 Women remain less likely to receive optimal 
therapy after myocardial infarction across all age 
groups.96 Governments and healthcare institutions 
must implement targeted interventions to address these 
disparities and enhance secondary prevention efforts.

Public health initiatives and community 
engagement
Addressing sex disparities in IHD outcomes requires 
comprehensive public health initiatives and active 
community engagement (Fig. 1). Increasing awareness 
that CVD is the leading cause of death among women is 
critical to preventing poorer outcomes, as women tend 
to downplay their symptoms and delay seeking treat
ment.57 Programs like Go Red for Women by the 
American Heart Association, The Heart Truth by the 
NHLBI, and the European Commission campaigns 
have contributed to raising awareness (Panel 4).

Despite progress, recent data are concerning: by 
2019, only 44% of women recognized heart disease as 
their greatest health threat, a decline from 56% in 2012, 
with young women showing the greatest drop in 
awareness.97 An urgent redoubling of public health 
initiatives focused on women’s health is required to 
reverse these trends. In this context, digital health in
terventions, such as telemedicine, mobile health, and 
remote monitoring, hold promise for promoting car
diovascular health among women (Appendix).

Greater inclusion of women in clinical trials is 
another pressing need. While women are better repre
sented in trials for hypertension and atrial fibrillation, 
they remain significantly underrepresented in coronary 
heart disease research.98 The participation-to-prevalence 
ratio (PPR) is approximately −18% for ACS trials, 
reflecting a critical gap in understanding sex-specific 
outcomes.98 Concerns about trial safety, distrust in the 
healthcare system, and sociocultural barriers often 
hinder participation.99

Practical steps should be undertaken to develop 
new strategies to achieve optimal recruitment so 
that the proportion of trial participants is repre
sentative of the proportion with the disease in the 
population. Panel 5 outlines some potential solu
tions to mitigate the underrepresentation of women 
in cardiovascular research trials. Community leaders 
and healthcare providers can motivate women to 
engage in research, while multicentric registries, 
focusing on pregnancy-related conditions and IHD, 
can fill critical research gaps. Regular feedback from 
community members can refine and improve these 
efforts.

Policy recommendations
This Series paper highlights significant concerns 
regarding the insufficient attention given to mitigating 
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Panel 4: Overview of current public health efforts to address cardiovascular health disparities

European initiatives, policy, advocacy and research
• EU4Health programme: Launched in response to the COVID-19 pandemic, this program aims to strengthen health systems and improve health 

outcomes, including addressing cardiovascular health disparities. It focuses on reducing health inequalities and promoting healthier lifestyles.
• Gender-specific research projects: The European Union’s (EU) research and innovation programs, Horizon 2020 and Horizon Europe, fund numerous 

projects focusing on gender differences in health. These projects aim to improve understanding of cardiovascular diseases in women and develop 
effective prevention and treatment strategies

• European Heart Network (EHN): A network of heart foundations and Non-Governmental Organizations across Europe, EHN advocates for policies to 
prevent cardiovascular disease and reduce health inequalities. They work on policy recommendations, public awareness campaigns, and research 
initiatives.

• European Commission’s health policies: The European Commission has included gender equality in health as a priority in its policies. This includes 
funding for research on gender differences in health, promoting gender-sensitive healthcare practices, and addressing social determinants of health 
that disproportionately affect women

• National prevention strategies: Various EU states have developed national prevention strategies that include specific measures to address 
cardiovascular health disparities in women. These strategies focus on promoting healthy lifestyles, improving access to care, and reducing 
socioeconomic disparities (e.g., The Netherlands- National Prevention Agreement: This policy framework emphasizes preventive care and healthy 
lifestyle promotion, with specific measures to address cardiovascular health disparities among women; Italy- Application and dissemination of 
gender medicine in the National Health System: In early 2018, Italy approved a law aimed at integrating gender-specific medicine into the National 
Health System. The law’s objective is to ensure that all medical specialties acknowledge and address sex and gender differences, which is crucial for 
delivering personalized and effective healthcare.; UK–National Health Service (NHS) Long Term Plan: The NHS has set out specific strategies to 
tackle heart disease and stroke, particularly among disadvantaged groups. This includes improving access to preventive services and addressing social 
determinants of health.)

• Sex and Gender Equity in Research (SAGER) guidelines: developed by the European Association of Science Editors (EASE) to encourage a more 
systematic approach to the reporting of sex and gender in research across disciplines.

• EU Manifesto for Women’s Health 2024: launched by the European Institute of Women’s Health (EIWH) calls on the EU to commit to the reduction 
of health inequalities and provide equitable health for all women, through the provision of an EU Strategy for Women’s Health. Such a strategy would 
ensure that women’s health remains a policy and research priority, and ensure that women’s voices and needs are embedded in all EU policies.

Healthcare System Interventions
• Gender-sensitive training for healthcare providers: Many European countries have implemented training programs for healthcare providers to 

recognize and address gender-specific symptoms of heart disease. This includes educational modules on the differences in presentation and risk 
factors between men and women

• Enhanced access to preventive care: Efforts to improve access to preventive services for women, such as screenings for heart disease risk factors and 
lifestyle intervention programs, are being implemented across the EU

US Initiatives and programs
• Million Hearts® Initiative: Launched by the CDC and CMS, this initiative aims to prevent 1 million heart attacks and strokes within five years by 

promoting cardiovascular health through public education, policy changes, and healthcare system improvements.
• The Heart Truth® Campaign: An initiative by the National Heart, Lung, and Blood Institute (NHLBI) that focuses on raising awareness about heart 

disease in women, particularly targeting women of colour who are at higher risk.
• WISEWOMAN (Well-Integrated Screening and Evaluation for WOMen Across the Nation): This program provides low-income, uninsured, and 

underinsured women with chronic disease risk factor screening, lifestyle programs, and referral services to reduce cardiovascular disease. Integrating 
innovative, evidence-based strategies for heart disease and stroke prevention within health care systems and communities.

• The Inclusion of Women and Minorities as Subjects in Clinical Research: National Institute of Health (NIH) Revitalization Act of 1993, PL 103-43, 
signed into law on June 10, 1993, directed the NIH to establish guidelines for inclusion of women and minorities in clinical research.

Public awareness and education campaigns
• Heart health in women campaigns: National heart foundations across Europe run campaigns to educate women about heart disease, emphasizing 

the importance of recognizing symptoms early and making lifestyle changes to reduce risk
• European Society of Cardiology (ESC)- Women in cardiology programme: This program aims to support female cardiologists and address gender 

disparities within the profession. It includes mentorship, networking opportunities, and advocacy for gender-specific research in cardiovascular health
• ESC patient websites: multiple languages campaigns aimed at raising awareness about heart disease including and practical advice to prevent 

cardiovascular disease, manage their health more effectively, understand, the signs, symptoms and treatments of diseases and live longer, more 
active lives. (https://www.escardio.org/The-ESC/Advocacy/esc-patient-websites).

• Go Red for Women: An American Heart Association (AHA) campaign aimed at raising awareness about heart disease in women and promoting 
healthy lifestyle choices.

• Check. Change. Control.®: Another AHA initiative that focuses on helping individuals track their blood pressure and make lifestyle changes to 
manage hypertension, a key risk factor for cardiovascular disease.

Series

14 www.thelancet.com Vol ▪ ▪, 2025

https://www.escardio.org/The-ESC/Advocacy/esc-patient-websites


sex disparities in IHD mortality. We recommend a 
comprehensive strategy, including improved data 
collection systems to enable accurate analysis of sex 
differences in IHD mortality and outcomes. Targeted 
interventions should focus on regions where women 
have higher mortality despite lower prevalence rates.

A radical reform, consisting of the creation of an 
independent statutory body at the national level to 
address gaps in sex-specific research, would be neces
sary. Mandating sex-specific reporting in government 
and industry-funded trials would ensure equitable 
treatment and resources. Regular reports on sex dis
parities in IHD outcomes should be published to 
maintain transparency and drive continuous 

improvement. Finally, investments to reduce variability 
in secondary prevention both between countries and 
among individuals, are essential to promote equity in 
global efforts to reduce the burden of IHD.

Clinical practice recommendations
Accumulating evidence indicates that women, particu
larly women with STEMI, may represent a unique high- 
risk group requiring special attention. The main 
mechanism causing excess mortality in women 
compared with men appears to be the longer pre
hospital delay experienced by women. There is an ur
gent need to enhance diagnostic evaluation for women 
presenting with chest pain to ensure timely and 

Panel 5: Proposed solutions to mitigate the underrepresentation of women in cardiovascular trials.

Patient-related solutions
Outreach initiatives

o Use social media, internet, and television to inform women about ongoing cardiovascular (CV) trials.
Engagement of healthcare providers

o Encourage primary care doctors and heart specialists to share information about CV trials with their female patients.
Overcoming systemic barriers

o Offer telehealth for follow-up visits to reduce travel needs for patients.
o Increase the number of trial locations in local communities to make it easier for women to participate.

Support services
o Provide childcare and transportation to and from trial centres to facilitate participation.

Patient-centred communication
o Have open discussions between research staff and patients about joining trials, possibly involving the patient’s primary 

care provider or cardiologist
Clinical care solutions

Referral systems
o Set up call centres and coordinators at specialized care centres to help local doctors refer patients to trials.

Provider education
o Teach healthcare providers about the importance of focusing on women’s specific needs and building trust with patients.

Promoting diversity and inclusion
o Create a welcoming environment in healthcare institutions that values diversity at all levels.

Government/Funding solutions
Mandated participation rates

o Require government and industry-funded trials to include a fair number of women participants.
Increased funding for women-focused clinial trials

o Advocate for legislation to increase funding for clinical trials that focus on women’s cardiovascular health.
Mandated analysis and reporting

o Mandate that government-funded clinical trials to report results separately for men and women, and systematically 
document reasons for participants drop-out.

Research/Investigational solutions
Diverse study design and steering committee

o Actively include and increase representation of women in the steering committee
o Create mentorship opportunities for women to prepare them for leadership roles in future committees and trials.
o Ensure that the trial design considers the specific needs and perspectives of women.
o Design sex-specific analysis

Diverse research staff recruitment
o Hire research staff from diverse ethnic and gender backgrounds to improve trial inclusivity.

Diversity and inclusion officer
o Appoint an officer to ensure a diverse research environment and promote inclusivity at each trial site.
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appropriate care.51,72 Raising awareness among women 
and educating healthcare providers about the height
ened risk of mortality with STEMI in women may help 
mitigate adverse outcomes.

Intensive primary prevention therapy could shift the 
clinical presentation of IHD from STEMI to NSTE- 
ACS.65,100,101 Since sex disparities in IHD outcomes are 
largely driven by the higher occurrence of STEMI in 
women, it is reasonable to propose that more aggressive 
use of statins in primary prevention, especially in 
women, could reduce this gap.

Incorporation of sex-specific factors in the risk 
assessment and management of patients undergoing 
PCI, particularly for ACS must be considered. Tailoring 
antithrombotic therapy, thrombectomy, and embolic 
protection based on sex and clinical presentation may 
improve outcomes for women. Implementing strate
gies to reduce bleeding risk in women undergoing PCI, 
ensuring accurate assessment and preventive mea
sures, is warranted.

Conclusions
With this Series paper, we have provided a robust, 
evidence-based, and diverse set of recommendations for 
strategies to mitigate the sex gap in mortality from 
IHD. Nevertheless, many knowledge gaps remain. 
Structural racism and social determinants, such as 
limited access to healthcare, healthy foods, and educa
tion, play critical roles in these disparities. Addressing 
these factors on a global scale is necessary, as their 
relative importance varies across countries.

Despite improvements, sex disparities in IHD 
mortality persist, even in high-income countries, 
though these gaps have narrowed between 2005 and 
2019. Most countries still report unfavourable IHD 
outcomes for women, but not all, highlighting that a 
gradual and meaningful change is achievable. Sub
stantial progress in improving cardiovascular health 
outcomes for women can only be achieved through 
concerted global efforts by researchers, healthcare pro
fessionals, policymakers, and key stakeholders.
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Search strategy and selection criteria.

We identified relevant articles using a systematic search of the MEDLINE database 
through PubMed from Jan 1, 1990 to Dec 31, 2024. The search strategy included 
keywords and their combinations, such as “Women”, “Gender” “Female sex”, Sex 
disparities”, “Sex differences”, “Coronary heart disease mortality”, “Ischaemic heart 
disease mortality”, “Cardiovascular health”, “Cardiovascular prevention”, 
“Cardiovascular prevention” and “Cardiovascular health promotion”. We also 
reviewed registry studies, and used mortality and population data from individual 
European Union (EU) states provided by the Global Burden of Disease study 
accessible databases to incorporate the most comprehensive data available.6
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