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Abstract

Despite advances in the management of ischemic heart disease worldwide, mortality in women remains disproportionally high in com-
parison to men, particularly in women under the age of 55. The greater prevalence of ischemia with non-obstructive coronary arteries
(INOCA) in women has been highlighted as a potential cause of this disparity. Moreover, current guideline recommendations for com-
puted tomography coronary angiography (CTCA) as the first line of investigation for stable chest pain may further amplify this inequality.
Traditional cardiovascular risk factors carry greater influence in women than men in the development of ischemic heart disease. Despite
this, women have been consistently under-represented in large-scale clinical trials. Chest pain in women is more likely to be overlooked
due to the higher likelihood of atypical presentation and normal anatomical imaging, despite persistent symptoms and decreased quality
of life indicators. Accordingly, we call into question a CTCA-first approach in clinical guidelines; instead, we favor a personalized,
patient first approach. Due to the misdiagnosis of ischemic heart disease in women, a large proportion are denied access to preventative
therapy. This is especially true of women with INOCA, for which there is a critical lack of specific guidelines and rigorous evidence-
based therapies. Ongoing clinical trials aim to identify potential management options that may benefit those with INOCA, bringing the
field closer to eliminating sex-related disparities in the diagnosis, management and prognosis of ischemic heart disease.
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1. Introduction
Ischemic heart disease remains a leading cause of

death in both men and women, and in 2020 more women
lost their lives to ischemic heart disease than to breast can-
cer [1]. Despite overall declining mortality in previous
decades, mortality has declined to a lesser degree in women,
particularly those under the age of 55 [2]. The persistently
high death rate in younger women from ischemic heart dis-
ease merits scrutiny, and is evenmore concerning given that
pre-menopausal women are naturally protected from car-
diovascular events [3]. Where men are more likely to be
diagnosed with obstructive coronary artery disease, women
are more likely to suffer from angina or ischemia with non-
obstructive coronary arteries (INOCA), conditions which
are not benign (Fig. 1) [4]. Despite women having lower
atherosclerotic plaque burden than men, they have a higher
symptom burden of angina, poorer quality of life, increased
hospitalization rates and a higher incidence of death [5,6].
Women with INOCA have worse outcomes than men [7].
Moreover, women are more likely to undergo repeat coro-
nary angiography for atypical symptoms, and are three
times more likely to experience major adverse cardiovas-
cular events within the first year of having an angiogram
[8].

Given the historical prioritization of research funding
on coronary artery disease, there is a critical deficit of evi-
dence for the diagnosis and treatment of INOCA [2]. Con-
temporary practice guidelines prioritize anatomical imag-

ing as a first-line approach for the investigation of suspected
coronary artery disease, which risks falsely reassuring neg-
ative diagnoses in patients with INOCA, the majority of
whom are women.

In this review, we will outline sex differences in
the development and prognosis of ischemic heart dis-
ease, the problems with current guideline recommenda-
tions, evidence-based treatments for ischemic heart disease
in women and strategies for resolving sex disparities in the
research and clinical landscape.

2. Defining Ischemia with Non-Obstructive
Coronary Artery Disease (INOCA)

Historically, ‘syndromeX’was a term used to describe
a group of patients with anginal chest pain of uncertain
etiology. This term had uncertain meaning and partly re-
flected therapeutic nihilism. Since most affected individ-
uals were female, this term promulgated sex-related dis-
parities in healthcare. This paradigm is evolving, and the
term ‘syndrome X’ has been replaced with INOCA – a term
which better reflects the abnormalities the condition, en-
hancing understanding and the potential for evidence-based
targeted therapies. Advances in diagnostic techniques, en-
hanced access, clinical evidence and patient and public in-
volvement are beginning to move the field forward [2].

Ischemic heart disease is a unifying term, reflect-
ing the end-organ problem of myocardial ischemic syn-
dromes which may be acute or chronic. Second order, ma-
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Fig. 1. Subtypes and sex preponderance in chronic myocardial ischemic syndromes. Men are more likely to be diagnosed with
obstructive coronary artery disease and women are more likely to suffer from INOCA. Acute myocardial ischemic syndromes display
the same sex differences.

Table 1. Common and sex-specific/emerging risk factors for ischemic heart disease in women.
Common Sex-specific and emerging

Smoking Pregnancy
Diabetes mellitus Gestational diabetes
Dyslipidemia Pre-eclampsia
Sedentary lifestyle Menopause (including premature menopause)
Hypertension Autoimmune conditions (e.g., rheumatoid arthritis, systemic lupus erythematosus)
Obesity Breast cancer
Age Mental stress
Renal dysfunction

jor subgroups leading to chronic myocardial ischemic syn-
dromes include obstructive coronary artery disease or IN-
OCA reflecting endotypes defined by distinct diseasemech-
anisms (Fig. 1). INOCA endotypes include microvascular
angina, vasospastic angina and coronary endothelial dys-
function. Microvascular angina may be functional and/or
structural. Functional microvascular angina is caused by
impaired small vessel vasodilatation and/or microvascu-
lar spasm leading to myocardial ischemia. Structural mi-
crovascular angina is due to small vessel remodelling and/or
interstitial changes limiting blood flow to the myocardium
on demand. Vasospastic angina is caused by spasm of the
epicardial conduit coronary artery [2]. As highlighted in
the Stratified Medical Therapy Using Invasive Coronary
Function Testing in Angina (CorMicA) trial, these endo-
types may co-exist [9]. They may also occur in patients
with obstructive coronary artery disease and may underlie
angina post-percutaneous coronary intervention.

3. Women have Different Risk Factors for
Ischemic Heart Disease than Men

The risk factor profile and the impact of risk factors for
ischemic heart disease differ between men and women (Ta-
ble 1). Traditional risk factors, such as smoking, diabetes
mellitus, dyslipidemia, lack of physical activity, hyperten-

sion, obesity, and ageing, affect both men and women.
However, many of these risk factors portend a higher risk
of ischemic heart disease in women than in men [10]. Con-
current renal dysfunction, for example, has been associ-
ated with greater risk of adverse cardiovascular outcomes
in women with angina [11,12]. Perpetuating this issue,
women are underrepresented in clinical trials of risk reduc-
tion for cardiovascular disease prevention, relative to the
prevalence of disease in the population [13]. There is an
unmet need for proven preventative therapies which are ad-
equately evidenced in both men and women, or which are
sex specific.

There are several non-traditional risk factors unique
to women for the development of ischemic heart dis-
ease. These include pregnancy and pregnancy-related com-
plications (e.g., gestational diabetes and pre-eclampsia),
menopause, and autoimmune rheumatological conditions
with higher female: male prevalence, such as rheumatoid
arthritis and systemic lupus erythematosus [10,14]. In a
large population-based study, 61% of those with autoim-
mune disease were women, and the risk of cardiovascu-
lar disease in those with autoimmune disease was approx-
imately 1.5× that of those without an autoimmune disease
[15]. Additionally, women who have survived breast can-
cer are at increased risk of ischemic heart disease, partly
due to therapies such as chest wall radiation [16]. A fur-
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ther non-traditional risk factor affecting more women than
men is mental stress. In the Stabilization of Atherosclerotic
Plaque by Initiation of Darapladib Therapy (STABILITY)
trial, women with a history of coronary artery disease had
better clinical outcomes than men. However, when the as-
sociationwas adjusted for the frequency of self-reported de-
pressive symptoms, the cardiovascular risk was equalized
[17].

The role of estrogen has been investigated as a pos-
sible explanation for sex differences in presentation of is-
chemic heart disease. The drop in estrogen that occurs
post-menopause results in specific conditions (e.g., the re-
distribution of subcutaneous fat to the viscera) which are
hypothesized to be a contributing factor to the develop-
ment of coronary microvascular disease in women, and
has therefore been investigated as a potential therapeutic
target [18]. Two large randomized controlled trials, the
Women’s Health Initiative (WHI) and the Heart and Estro-
gen/progestin Replacement Study (HERS), showed no ev-
idence of benefit for primary or secondary prevention with
menopause hormone therapy [19,20]. If commenced within
the optimal timing window (<60 years of age or within 10
years since the last menstrual period), menopause hormone
therapy can reduce cardiovascular morbidity and mortality,
although it is contraindicated for the sole purpose of preven-
tion in women at high risk of cardiovascular disease [21].

4. Diagnosing Ischemic Heart Disease in
Women

Women are less likely to have investigations per-
formed for chest pain and, accordingly, are at risk of under-
diagnosis, undertreatment, and poorer prognosis [22,23].
The definition of “typical” angina less often applies to
women than it does to men, which is a likely contribut-
ing factor to these worrying statistics. Indeed, in the Out-
comes of Anatomical versus Functional Testing for Coro-
nary Artery Disease (PROMISE) trial, physician charac-
terization of chest pain was more likely to be nonanginal
in women, even though the women in the trial had more
cardiovascular risk factors than the men [24]. Women ex-
perience a more diverse cluster of symptoms than men,
such as dyspnoea, palpitations, diaphoresis, or fatigue, and
are more likely to have non-exertional symptoms [25,26].
However, women are just as likely to describe chest pain
as men, and most patients who present to the emergency
department with chest pain are women [22].

4.1 Investigating Stable Chest Pain Using a Computed
Tomography Coronary Angiography (CTCA)-First
Approach

Most patients with suspected ischemic heart disease
do not have obstructive coronary artery disease [27,28], in-
dicating that the majority (approximately 4 in 5 individu-
als) have an alternative cause, notably, INOCA. Approxi-
mately three-quarters of patients with INOCA are women

[29–31]. An anatomical testing approach could result in
many women with INOCA being falsely reassured and dis-
charged, despite having a treatable underlying etiology.
This was clearly reflected in a prespecified subanalysis of
the Calcium Imaging and Selective CT Angiography in
Comparison to Functional Testing for Suspected Coronary
Artery Disease (CRESCENT) trial, where CTCA decreased
time to diagnosis to a greater extent in women than in men
[32] (Table 2, Ref. [24,27,28,32–37]). Further, a large
meta-analysis of prospective diagnostic accuracy studies
demonstrated that the diagnostic performance of CTCAwas
slightly lower in women than in men [33] (Table 2).

Despite this, the 2016National Institute for Health and
Care Excellent (NICE)-95 clinical guideline for the inves-
tigation of chest pain recommends a CTCA-first approach
[38]. This guideline still includes a 2010 recommendation
for the consideration of “Syndrome X” in patients without
flow-limiting disease, perpetuating unhelpful, outdated and
sex-bias terminology [38]. NICE-95 and Scottish Intercol-
legiate Guidelines Network (SIGN)-151 both fail to con-
sider INOCA within the primary test strategy. Stakeholder
organizations have recognized this as a potential societal
problem [39]. Positioning CTCA as the primary diagnostic
strategy in patients with angina will systematically favor a
positive diagnosis in individuals with obstructive coronary
disease, who are the minority of individuals and are mostly
male.

Landmark CTCA trials did not show any benefit in
long-term cardiovascular outcomes using a CTCA-first ap-
proach (Table 2). Further, a CTCA-guided approach to
diagnosis and treatment attenuates improvements in qual-
ity of life and symptom burden [40]. A misdiagnosis of
non-cardiac chest pain following a negative CTCA is likely
to leave patients with higher levels of anxiety and confu-
sion about their symptoms, and lead to a host of unnec-
essary investigations for a non-cardiac cause. The British
Heart Foundation Coronary Microvascular Function and
CT Coronary Angiogram (CorCTCA) study will highlight
the scale of the problem by assessing the prevalence of IN-
OCA amongst patients with no obstructive coronary artery
disease on CTCA, and will also assess the effect of a strat-
ified treatment approach on wellbeing [41].

The 2019 European Society of Cardiology (ESC)
guidelines stratify recommendations for the investigation of
ischemic heart disease based on an initial assessment of risk
using the updated Diamond-Forrester risk score. Patients
at lower risk of coronary artery disease are recommended
CTCA, and those at higher risk are recommended non-
invasive functional imaging [42]. The updated Diamond-
Forrester risk score was developed in a high-risk population
(67%male, with around two-thirds having angiographic ev-
idence of obstructive coronary artery disease), and is more
likely to reclassify women into a lower-risk category than
men [43]. Women are more likely to have a lower pre-test
probability for coronary artery disease, and are therefore
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Table 2. Large-scale CTCA trials performed with key sex differences highlighted.

Study and year Study groups Key inclusion criteria
Number of partic-
ipants (% female)

Primary outcome and results Key sex differences

SCOTHEART 2015
[28]

CTCA + standard care
vs standard care

Referred to hospital by primary-care physician
with suspected stable angina due to coronary
artery disease

4146 (43.9)
Diagnosis reclassified more often in the CTCA
group

CTCA resulted in more women being re-
classified as not having coronary artery dis-
ease

Age 18–75 years old 23% vs 1%; p < 0.001 Absolute risk difference 5.7 (2.7–8.7); p <

0.001 [34]

PROMISE 2016 [27]
CTCA vs functional
testing

Symptomatic outpatients without coronary artery
disease and physician belief that noninva-
sive/nonurgent imaging required for suspected
coronary artery disease

10,003 (52.7)
Composite of death from any cause, myocardial
infarction or hospitalization for unstable angina
occurred in 3.3% of CTCA vs 3.0% of functional
testing

Women more likely to be sent for imaging
stress tests than non-imaging tests

Age 45–54 male, 50–64 female HR 1.04 (95% CI 0.83–1.29); p = 0.075 OR 1.21 (1.01–1.44); p = 0.043 [24]
≥1 cardiac risk factor

CRESCENT 2016 [35]
CTCA vs functional
testing

Stable chest pain or angina equivalent potentially
caused by coronary artery disease 350 (55.3)

Fewer participants had chest pain at 1 year
follow-up in the CTCA group

No sex interaction observed for the primary
outcome of angina at 1 year or quality of life
(all p ≥ 0.097)

≥18 years old 19% vs 25%; p = 0.012 CTCA decreased diagnosis time in women
to a greater extent than men (p = 0.012) [32]No differences in quality of life between groups

(p = 0.759)

CAD-Man 2016 [36]
CTCA vs coronary a-
ngiography

Patients presenting with atypical angina pectoris
with suspected coronary artery disease and coro-
nary intervention planned

329 (50.4)
No difference in major procedure complications

None reported

Age ≥30 years old 0.6% CTCA vs 0% coronary angiography (p =
1.00)

COME-CCT 2019 [33]
(Prospectively designed
meta-analysis)

CTCA vs coronary a-
ngiography

Patients who have undergone both CTCA and
coronary angiography indicated due to stable
chest pain

5332 (34.9)
At a pre-test probability of 7%, positive predic-
tive value of CTCA was 50.9% (43.3%–57.7%),
negative predictive value 97.8% (96.4%–98.7%).

Diagnostic performance of CTCA was
slightly lower in women than in men

Coronary artery disease with diameter stenosis of
≥50%

At pre-test probability of 67%, positive predic-
tive value 82.7% (78.3%–86.2%), negative pre-
dictive value 85.0% (80.2%–88.9%)

Area under the curve 0.874 (0.858–0.890)
vs 0.907 (0.897–0.916); p < 0.001

DISCHARGE 2022 [37]
CTCA vs coronary a-
ngiography

Referred for invasive coronary angiogram with
stable angina and intermediate likelihood of ob-
structive disease

3561 (56.3)
Composite of cardiovascular death, non-fatal
myocardial infarction or nonfatal stroke occurred
in 2.1% in CTCA vs 3.0% in coronary angiogra-
phy group

None reported

Age ≥30 years old HR 0.26 (0.13–0.55); p = 0.10
Abbreviations: CI, confidence interval; CTCA, computed tomography coronary angiogram; HR, hazard ratio; OR, odds ratio.
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more likely to be investigated with CTCA according to the
European guidelines, presenting the same disadvantages to
women as the NICE and SIGN guidelines [25]. The predic-
tion of coronary artery disease is improved when incorpo-
rating female-specific risk factors into risk scores, however,
this is not incorporated in clinical practice [44].

4.2 Functional Testing for Ischemic Heart Disease
Functional testing for ischemic heart disease includes

invasive and non-invasive investigations. Invasive coro-
nary function testing includes pressure wire and thermodi-
lution assessment of coronary flow reserve (CFR) and in-
dex of microvascular resistance to test for microvascular
dysfunction, and acetylcholine provocation testing for va-
sospasm [9]. Non-invasive testing includes nuclear my-
ocardial scintigraphy (MPS), stress echo, stress cardiac
magnetic resonance imaging (CMR) and exercise treadmill
testing.

MPS is the most specific of the non-invasive options
for myocardial ischemia [45]. However, in women, accu-
racy is lower due to smaller heart size and higher left ven-
tricular ejection fraction, and is less frequently the first in-
vestigation of choice in women due to increased radiation
exposure [46]. CMR has the potential to be a preferred
non-invasive functional imaging option for patients with
suspected INOCA. CMR offers high-resolution and mul-
tiparametric imaging techniques, without the risks associ-
ated with radiation exposure. On the other hand, CMR
imaging is expensive and access to services can be lim-
ited. The ongoing Coronary Microvascular Angina Cardiac
Magnetic Resonance Imaging (CorCMR) study will deter-
mine whether CMR-guided therapy in patients with angina
without obstructive coronary diseasewill result in improved
symptom control and well-being (NCT04805814) (Fig. 2).

5. Management of Ischemic Heart Disease in
Women According to the Mechanism

Management of ischemic heart disease aims to re-
duce ischemia, alleviate symptoms, and improve quality
of life. Gender disparity in the management of ischemic
heart disease exists for several reasons. Firstly, the use of
guideline-directed medical therapy for ischemic heart dis-
ease is suboptimal in women [47]. Secondly, and arguably
more importantly, sex-stratified guidelines on the manage-
ment of ischemic heart disease are lacking; current prac-
tice recommendations are primarily based on studies in men
[48]. The underlying pathophysiological mechanism which
are unique to women may respond differently to treatment
compared with that in men, highlighting the need for sex-
specific research and treatment guidelines [49].

Initiation of treatment for ischemic heart disease is
more commonly delayed in women compared to men,
leading to reduced prescribing of guideline-recommended
medications and late onward referral in patients with re-
fractory or under-treated symptoms [47]. Fewer women

with ischemic heart disease are treated with statins despite
research showing similarly improved cardiovascular out-
comes with lipid-lowering therapy for primary and sec-
ondary prevention [50].

Women with stable angina are not only less likely
to undergo invasive coronary angiography compared with
men, but are also less likely to receive appropriate revas-
cularization therapy [51]. Coronary artery bypass graft-
ing (CABG) is a treatment option in both male and female
patients with significant obstruction of the left main stem
or with triple-vessel disease. However, women who un-
dergo CABG experience less symptomatic relief than men.
Some investigators have attributed poorer CABG outcomes
in women to smaller vessel diameter leading to higher rates
of incomplete revascularization [52].

Contemporary guidelines for the management of
angina are not targeted at the underlying mechanism. This
is mainly because validated data on the optimal pharma-
cotherapeutic management of INOCA is limited [53]. This
may be an important factor in explaining why treatment,
symptom control and patient satisfaction in women is sub-
optimal. Incorporating INOCA as an independent diag-
nosis into practice guidelines will facilitate more favor-
able outcomes in women and decreased gender bias. The
CorMicA trial provided evidence that a personalized ther-
apeutic approach in patients with INOCA improves symp-
toms and quality of life relative to the current standard of
care [54]. The Coronary Microvascular Function and Car-
diovascular Risk Factors in Women With Angina Pectoris
and No Obstructive Coronary Artery Disease (iPOWER)
study demonstrated that weight reduction and risk factor
optimization in women with coronary microvascular dys-
function in the absence of flow-limiting epicardial disease
was associated with a significant reduction of angina sever-
ity, although this did not improve microvascular function
[55]. These studies underpin the importance of coronary
microvascular function testing, particularly in women, to
optimize the treatment strategy to a specific diagnosis in-
stead of using a generic “one size fits all” approach in all
patients with angina.

6. Clinical Strategies for Eliminating
Sex-Related Disparities in Ischemic Heart
Disease

Eliminating sex-related bias starts with identifying the
existing knowledge gaps in ischemic heart disease. One vi-
tal issue is the underrepresentation of women in cardiovas-
cular trials [56]. Recruitment bias and lack of female par-
ticipation has contributed to the paucity of sex-specific data
on ischemic heart disease. Women represent around 30% of
coronary artery disease trial populations, whilst represent-
ing 45% of the real-world population. Barriers to trial en-
rolment include reproductive stage, inclusion criteria that
do not account for sex differences in cardiac biomarkers,
and lack of gender diversity amongst trial investigators and
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Fig. 2. Clinical case of ischemia with non-Obstructive coronary artery Disease (INOCA). A 70-year-old woman with recurrent
hospitalizations with chest pain. High-sensitivity troponin I concentrations measured within the normal sex-specific range (<16 ng/L).
The exercise treadmill test was strongly positive for ischemia with widespread horizontal ST-segment depression. The invasive coronary
angiogram showed minor atherosclerotic plaque only. CMR stress and rest imaging revealed a circumferential subendocardial perfusion
defect, low stress MBF (Global stress MBF = 1.80 mL/min/g) and lowMPR (Global MPR = 1.67). The final diagnosis was microvascular
angina. Abbreviations: CAD, coronary artery disease; CMR, cardiac magnetic resonance imaging; MBF, myocardial blood flow; MPR,
myocardial perfusion reserve. (Acknowledgement to Dr C Bradley, Dr P Kellman and Dr H Xue, National Institutes of Health).
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Table 3. Emerging therapies for INOCA.
Study Clinical trial identifier Inclusion criteria n Intervention Primary outcome Current progress

PRIZE NCT04097314
Microvascular angina

356 Zibotentan 10 mg daily
Change in exercise treadmill test
time

Ongoing. Expected completion
November 2022Age ≥18 years old

TIC-2 ACTRN12616000388415
Coronary slow flow in absence of obstructive
coronary artery disease 35

Ticagrelor 90 mg twice daily for 4
weeks

Change in angina symptom freq-
uency

Stopped early due to resource
constraints

Angina symptoms ≥3 times in the 2 weeks
prior to enrolment

Data collected currently subject
to analysis

Age ≥18 years old

WARRIOR NCT03417388

Non-obstructive coronary artery disease

4422

High dose atorvastatin/rosuvastat-
in + lisinopril or losartan + lifesty-
le counselling ± aspirin vs prima-
ry prevention risk factor therapy

All-cause mortality during 3-ye-
ar study period

Ongoing. Expected completion
December 2023

Female
Age 18–100 years old

COSIMA NCT04606459

Evidence of microvascular disease

144 Coronary sinus reducer
Change in Canadian Cardiovasc-
ular Society angina class ≥2 wi-
thin 6-month study period

Ongoing. Expected completion
October 2029

Refractory angina
Canadian Cardiovascular Society angina class
III–IV
Age ≥18 and ≤85 years old

Rhodiola Rosea for
coronary microvas-
cular disease

NCT04218916
Typical angina pectoris with normal coronar-
ies or a stenosis <20% and an anterior de-
scending coronary flow reserve <2.0

114
0.56 g Rhodiola Rosea capsules t-
hree times a day

Change in coronary flow reserve
after 1 year

Ongoing. Expected completion
January 2023

Age 40–75 years old
INOCA, Ischemia with Non-Obstructive Coronary Artery Disease PRIZE, Precision Medicine With Zibotentan in Microvascular Angina; TIC-2, Ticagrelor in Coronary Microvascular Dysfunction 2 Trial;
WARRIOR, Women’s Ischemia Trial to Reduce Events In Non-Obstructive Coronary Artery Disease; COSIMA, Coronary Sinus Reducer for the Treatment of Refractory Microvascular Angina.
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committee members [56]. Another important barrier is so-
cial inequality which disproportionally affects women com-
pared to men [57]. Currently there is no guideline-approved
framework tackling gender bias in the provision of health-
care that has demonstrated significant benefit in women
with cardiovascular disease [58].

Studies which outline potential therapeutic strategies
to optimize management of ischemic heart disease focus on
the pathophysiological subtype of angina. The Women’s
Ischemia Syndrome Evaluation (WISE) demonstrated that
angiotensin-converting enzyme (ACE) inhibitors reduce
microvascular dysfunction and angina severity in women
with INOCA. ACE inhibitors improve CFR inwomenwith-
out angiographic coronary artery disease and a low CFR at
baseline [59]. There is evidence to suggest that statin/ACE
inhibitor combination therapy may be superior to ACE in-
hibitors alone for improving microcirculatory function and
symptom alleviation in patients with non-obstructive coro-
nary artery disease [60]. Future work should close the evi-
dence gap and eliminate sex-related disparities in the diag-
nosis and treatment of chronic coronary syndromes. Whilst
the CorMicA trial is not sex-specific it sheds light on opti-
mized treatment strategies in women, in whom INOCA is
more prevalent. Several trials are ongoing, one of which is
recruiting exclusively women (Table 3). The Women’s Is-
chemiA Trial to Reduce Events In Non-ObstRuctive Coro-
nary Artery Disease (WARRIOR) is a multicenter, prospec-
tive, randomized, blinded outcome evaluation studying the
efficacy of intensive medical therapy (statin, ACE inhibitor
plus aspirin) compared to standard care. The primary end-
point is first occurrence of major adverse cardiovascular
events. Secondary endpoints include symptom severity,
quality of life and healthcare resource utilization [61]. This
promising clinical trial will guide future best practices by
providing the necessary evidence to support the implemen-
tation of sex-stratified guidelines on ischemic heart disease.

7. Conclusions
Ischemic heart disease is the leading cause of mortal-

ity in both men and women worldwide. In recent decades,
reductions in mortality have been largely observed only in
men. The CTCA-first diagnostic approach risks the mis-
classification of INOCA as non-cardiac chest pain, prevent-
ing appropriate further investigation and management and
disadvantaging mainly women. Treatment for women with
ischemic heart disease remains suboptimal, and guidelines
are largely based on research conducted in men with ob-
structive coronary artery disease. Improving the represen-
tation of women in large-scale cardiovascular outcome tri-
als and INOCA-specific therapy trials are vital to improv-
ing the management of cardiovascular conditions affect-
ing women. Greater awareness, further research, and up-
dated guidelines are critical to reducing the sex-disparities
in treatment, diagnosis and prognosis of ischemic heart dis-
ease.
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