Coronary artery disease and acute coronary

'Cardiology, University Hospital
Munich, Munchen, Germany
*German Centre for

Cardiovascular Research (DZHK),

partner site Munich Heart
Alliance, Munich, Germany,
Munich, Germany

30.0. Emodinamica e
Cardiologia Invasiva, Istituto
Clinico Humanitas, Milano, Italy

Correspondence to
Professor Julinda Mehilli,
Cardiology, University Hospital
Munich, Munchen 81337,
Germany;
julinda.mehilli@med.uni-
muenchen.de

Received 9 August 2019
Revised 23 December 2019
Accepted 27 December 2019
Published Online First

13 January 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. No
commercial re-use. See rights
and permissions. Published
by BMU.

To cite: Mehilli J,
Presbitero P. Heart
2020;106:487-492.

syndrome in women

Julinda Mehilli @ "2 Patrizia Preshitero®

ABSTRACT

There are important dissimilarities in clinical presentation,
aggregation of comorbidities, cardiovascular risk factors
and the quality of delivery of medical care among men
and women with acute coronary syndrome (ACS).
Compared with men, despite the well-known older age
and more pronounced frailty, women with ACS present
later from symptom onset and are at high bleeding risk
after invasive procedures. In addition, autoimmune/
inflammatory disease, fibromuscular dysplasia, polycystic
ovary, early menopause and history of pre-eclampsia
are risk factors preceding ACS among younger women.
They more often experience myocardial infarction in

the absence of obstructive coronary arteries (MINOCA),
which makes diagnosis and treatment of ACS among
women more challenging compared with men. Women
and men do both benefit from guideline-recommended
treatment, although, compared with men, women with
ACS have a higher adjusted risk of early death, which
equalises between both sexes within the first year.
Young women with ACS suffer frequently of depression
and present often with MINOCA. Compared with
young men, they (young women) have a higher risk

of death. Therefore, focusing on young patients with
ACS, understanding the particular physiopathology

of MINOCA and developing programmes targeting
comorbidities and depression-related behavioural risk
factors are urgently needed.

Patients presenting with suspected acute coronary
syndrome (ACS) to the emergency departments are
almost half as frequently to be women and the most
frequent diagnosis among them is non-ST-segment
elevation myocardial infarction (NSTEMI) and
unstable angina.’ > With wide embracement of clin-
ical practice guidelines, diagnosis and treatment of
ACS has drastically improved leading to increased
survival.® * However, sex-related differences in
mortality has been continually reported. Women
with ACS have 20% higher adjusted mortality risk
in short term after successful percutaneous coro-
nary intervention (PCI) compared with men.”° ¢
The opposite happens more than 1 year after PCI,
with risk of cardiac death similar and even lower
among women.® It is important to highlight that in
female but not male patients with NSTEMI-ACS,
the risk of dying of non-cardiovascular reasons
overcomes that of cardiovascular death, 6 years
after the index event.’”

There are important dissimilarities in clin-
ical presentation, aggregation of co-morbidities,
cardiovascular risk factors and the quality of
delivery of medical care among men and women
with ACS (figure 1), which we summarise in this
review.

SYMPTOM EXPERIENCE AND DELAY IN SEEKING
MEDICAL CARE

Typical chest pain remains the most common
symptom among patients with ACS independent
of the age of presentation.® > However, women,
more frequently than men, complain of symptoms
other than typical chest pain (weakness, breath-
lessness, malaise). Among more than 1 million of
patients with ACS enrolled in the National Registry
of Myocardial Infarction, odds for women versus
men to present with atypical symptoms was 1.03,
95% CI 1.02 to 1.04 in patients aged 75-84 years
and increased to 1.30, 95% CI 1.23 to 1.36 in
patients younger than 45 years.® On the other
hand, compared with young men, young women
have higher likelihood to experience prodromal
syndromes before ACS presentation and seek
medical attention.’” More recently, however, in
large series of ACS in pregnancy, typical chest pain
was present in 93% of the women at the emergency
department and it was often not considered (41%
treated only medically)."!

Misinterpretation of symptoms because of lack of
knowledge, taking time in order to avoid disturbing
family members or to finish household work before
going to general practitioner often lead to delay in
seeking help. Women with ACS present at the emer-
gency unit at least 1 hour later from symptom onset
than men do.” This results to a much longer door-
to-balloon time interval among women particularly
the one being younger than 65 years of age.’ '
Although triggered by a better symptom recogni-
tion and guideline recommendations, the propor-
tion of men and women with ST-segment elevation
myocardial infarction (STEMI) treated within the
door-to-balloon time window of 90 min has contin-
uously increased over the years (table 1), the sex-
related gap particularly among younger patients
with STEMI sill persists.® '

AGE AT DISEASE MANIFESTATION AND RISK
PROFILE
Age of women suffering from ACS is in mean
67-70 years, thus up to 10 years older than mean
age of men.” More than one-third of them has
diabetes mellitus and its consequences including
kidney disease.'* "> Moreover, a third of patients
with ACS are frail and a quarter of those =75
years are severely frail.’® Female sex independently
predicts frailty among elderly patients with ACS,
and frail women are at high risk of death despite
ACS treatment.”

Furthermore, while risk factors are the same
for both sexes, the relative weight of them
differs. In women, diabetes mellitus, smoking and
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Figure 1
absence of obstructive coronary arteries; SCAD, spontaneous coronary artery dissection; PCl, percutaneous coronary intervention.

hypertension impacts more than dyslipidaemia and by more than
one risk factor, the CAD risk increases exponentially.'® Women
suffer more frequently than men from autoimmune and inflam-
matory diseases like lupus or rheumatoid arthritis, which has
been proven to double the cardiovascular risk. Furthermore,
there are female sex-specific risk factors like polycystic ovary,
early menopause and history of pre-eclampsia that should be
taken into account in evaluating a suspect of ACS."®

Among younger patients with ACS (defined as either <55 years
or <65 years of age) undergoing primary PCI, women have a
higher risk of death compared with their male peers.!* ¥’ Despite
immense improvements done in diagnostic, medical therapy and
revascularisation strategies of CAD, reduction of cardiovascular
mortality in the course of 20 years, 1979-2011, shows a clear
age-dependent and sex-dependent pattern. Among individuals
older than 65 years, the reported estimated annual percentage
of changing mortality was nearly identical, 3.1% vs 3.3%, while
among individuals <55 years of age it was 2.8% in men and
1.9% in women.® Late presentation, symptom misinterpreta-
tion, late diagnosis as well as CAD manifestation as myocardial
infarction in the absence of non-obstructive coronary arteries
(MINOCA) with or without spontaneous coronary artery dissec-
tion (SCAD) might partially explain this mortality.°

Symptoms frequently prodromal symptoms weakness, breathlessness
typical chest pain malaise and typical chest pain
Seeking care early but very frequently late due to
misinterpreted symptom downplaying or
misinterpretation
Risk factors  history of pre-eclampsia diabetes mellitus
specifics early menopause smoking
polycystic ovary arterial hypertension
fibromuscular dysplasia autoimmune and inflammatory disease;
CAD stress- and pregnancy-related SCAD frequently presented as MINOCA
specifics pregnancy-related thromboembolism and Takotsubo syndrome
PCI frequently catheter-induced single-vessel > multivessel CAD
specifics dissections and spasm bleeds > ischaemic complications
Qutcome Depression Frailty
modifier
| REPRODUCTIVEAGE POST-REPRODUCTIVE AGE

Age-dependent specifics of acute coronary syndrome in women. CAD, coronary artery disease; MINOCA, myocardial infarction in the

In addition, a large body of scientific evidence demonstrates
the negative impact of depressive symptoms on outcomes in
patients with CAD and the presence of a sex/age interaction
on adverse cardiovascular effects of depression.”’ In a registry
of 3237 patients enrolled before having coronary angiography
across three Emory healthcare sites, young women with CAD
(<55 years) demonstrated the higher prevalence of moderate or
higher severity depressive symptoms (27%) while men =635 years
of age had the lowest prevalence (9%).2! There was a significant
depression/sex/age interaction related to death. Young women
and men aged =65 years with moderate/severe depression
had increased risk of death compared with those with no/mild
depression, HR 1.08, 95% CI 1.01 to 1.15 and HR 1.07, 95%
CI 1.03 to 1.09, respectively.!

CORONARY ARTERY DISEASE: OBSTRUCTIVE
ATHEROSCLEROSIS

Compared with men, women have less pronounced coronary
atherosclerosis. Prevalence of subclinical coronary atheroscle-
rosis among middle-aged individuals is lower among women
compared with men, 10% vs 43%, p<0.001 for 50-54 years
of age.”” Clinical coronary artery disease is less diffuse and

Table 1 Studies reporting age-specific and sex-specific performance parameters for patients with acute coronary syndrome published after 2010
Study Number of patients PCl rate Outcome of interest
Pilgrim et al"? 4723 patients with STEMI 72% W Door-to-balloon>90 min
1319 women 79% M W<65 y vs M<65 y: OR adjusted 1.47; 95% Cl: 1.13 to 1.91
W>65 y vs M<65 y: OR adjusted 1.57; 95% Cl: 1.27 to 1.93
M>65 y vs M<65 y: OR adjusted 1.66; 95% Cl: 1.40 to 1.95
Risk of PCI withhold
W=65 y vs M<65 y: OR adjusted 0.88; 95% Cl: 0.53 to 1.45
W=>65 y vs M<65 y: OR adjusted 9.31; 95% Cl: 7.37 to 11.75
M>65 y vs M<65 y: OR adjusted 4.91; 95% Cl: 3.93 t0 6.13
D'Onofrio et al™? 1238 patients with STEMI 91% W Door-to-balloon exceeds guideline recommended timeframe
761 women all <55 years 88% M W vs M: OR 1.65; 95% Cl: 1.27 to 2.16
Udell et al 104 817 patients with AMI 51% of all patients with Door-to-balloon<90 min
(29% STEMI) STEMI W<55 y vs M<55 y: OR 0.80; 95% Cl: 0.69 to 0.93

41 264 women

W55-64.9 y vs M55-64.9 y: OR 0.81; 95% Cl: 0.70 to 0.92
W65-74.9 y vs M65-74.9 y: OR 0.93; 95% Cl: 0.79 to 1.10
W=75y vs M=75y: OR 0.97; 95% CI: 0.83 to 1.14

AMI, acute myocardial infarction; M, men; NSTEMI, non-STEMI; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction; W, women; y, years.
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SEX-DEPENDENT PATTERN OF ACUTE CORONARY SYNDROME

Figure 2 Sex-specific features of clinical and angiographic pattern
of acute coronary syndrome. (N)STEMI, (non)ST-segment elevation
myocardial infarction; SCAD, spontaneous coronary artery dissection.

complex among women, highlighted also by a lower proportion
of women with ACS having a history of coronary artery bypass
surgery or need for it.” ** Among aged-matched women and
men presenting with STEMI, no differences in culprit plaque
morphology, composition of aspirated thrombus and immune
and inflammatory serum biomarkers have been reported.”
Furthermore, despite having smaller coronary arteries and being
more prone to dissection during PCI, the risk of repeat revas-
cularisation and stent thrombosis is very low and shows no sex-
related differences even at long-term follow-up.*

CORONARY ARTERY DISEASE: NON-OBSTRUCTIVE
ATHEROSCLEROSIS

Non-obstructive atherosclerosis is one of the pathophysiological
causes of MINOCA. Among patients with ACS, MINOCA is
observed at younger ages, between 59 and 66 years, compared
with obstructive CAD ACS and is more common in women,
10.5% vs 3.4% in men (figure 2 and table 2).1*2°2® This entity

is challenging to diagnose and puzzling to treat. The 4-year
follow-up of 9136 MINOCA patients surviving the first 30 days
in the Swedish Web-system for Enhancement and Development
of Evidence-based care in Heart disease Evaluated According
to Recommended Therapy registry demonstrated a signifi-
cant reduction of major adverse cardiac events related to use
of statins (HR 0.77, 95% CI 0.68 to 0.87) and ACE inhibitors/
angiotensin receptor blockers (HR 0.82, 95% CI 0.73 to 0.93)
as well as a statistical trend towards better outcomes with use of
beta-blockers (HR 0.86, 95% CI 0.74 to 1.01). On the contrary,
despite what we believe, 1-year use of dual antiplatelet therapy
did not added any significant benefit (HR 0.90, 95% CI 0.74 to
1.08).%° Another challenge is progressively increasing mortality
risk associated with the number of accompanying risk factors. In
women suffering from myocardial ischaemia without obstructive
CAD, 5-year cardiovascular mortality ranges between 10% with
<1 risk factor and 25% with >3 risk factors.?”

CORONARY ARTERY DISEASE: SPONTANEOUS CORONARY
ARTERY DISSECTION

SCAD is a rare cause of ACS, but 90% of the cases are reported
in women (table 2).*® In large registries, SCAD is reported as the
cause of acute myocardial infarction (AMI) in 1% of cases.*’ This
is most probably underestimated due to the diagnosis done by
standard coronary angiography which cannot detect the dissec-
tion if it is only present as intramural haematoma occluding the
lumen in the absence of dye fixation typical of intimal tear. When
SCAD is not clearly identified in coronary angiogram, intravas-
cular ultrasound or optical coherence tomography which enable
more precise imaging of the arterial wall need to be more exten-
sively used in women with ACS in order to improve the patho-
physiological diagnosis.”” On the other hand, among women
younger than 50 years of age the prevalence of SCAD has been
reported in 10%-20% of AMI.*° Furthermore, SCAD accounts

Table 2 Key differential features among obstructive and non-obstructive coronary artery diseases leading to clinical presentation of ACS

Obstructive CAD Myocardial infarction in absence of obstructive coronary artery disease
Incidence 75%-80% 6%—15%
Mean age 61 years 58 years
Women 25%-30% 50%
Specific causes Atherosclerotic plaque  Atherosclerotic plaque  SCAD Takotsubo Embolism Vascular dysfunction
disruption syndrome Thrombosis
Incidence within 75%—80% 1%—-5% 1%—4% 2%-3% <1% Macrovascular
ACS 35% among women <50 <2% (whites)
years of age 5%—-8% (Asians)
Microvascular
3%—8%
Women 25%-30% 50% 90% 80%-90% 50% 80%-90%
Specific features Typical finding is more  Frequently observed Strong association with It has a temporary course Inherited thrombophilia  Very frequent among
and triggers frequent single-vessel  in young women who  fibromuscular dysplasia  with yearly recurrence particularly factor V Asian people and
CAD in STEMI while died suddenly Triggered by pregnancy/  rate <1% Leiden (5% of general  observed in 50% of
multivessel CAD in partum emotional stress  Triggered by emotional population) increases the patients with coronary
NSTEMI extreme physical activity ~ (mostly negative life infarct risk by a factor of atherosclerosis
events) and physical 1.7-3.7.
stressors in 70% of cases
Additional FFR for non-culprit ocT ocT Echocardiography contrast TEE Intracoronary
diagnostic tools lesions IVUS CMRI Check for acetylcholine test
OCT/IVUS in case of hypercoagulable coronary flow reserve
uncertainness disorders in response to

adenosine corrected
TIMI frame count

ACS, acute coronary syndrome; CAD, coronary artery disease; CMRI, cardiac MRI; FFR, fractional flow reserve; IVUS, intravascular ultrasound; (N)STEMI, (non) ST-segment
elevation myocardial infarction; OCT, optical coherence tomography; SCAD, spontaneous coronary artery dissection; TEE, trans-oesophageal echocardiography; TIMI, thrombolysis
in myocardial infarction.
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for 43% of all pregnancy-related myocardial ischaemia, in this
case both oestrogen and progesterone can play a role in weak-
ening the vessel wall.>' Emotional and physical stress has been
identified as SCAD triggers in 40% and 25% of cases, respec-
tively.*> Catecholamine surge may also here play a pathogenic
role increasing cardiocirculatory shear stress and blood pressure.
SCAD is often associated with fibromuscular dysplasia, a condi-
tion that leads to a disruption of smooth muscle cells, fibroblasts
and surrounding connective tissue of the vessel wall in great and
middle arteries particularly renal artery. This condition is much
more prevalent in women around 50 years of age testifying a
probable role of hormones in this disease.*>

The left anterior descending artery and its branches are most
commonly involved by SCAD (45%-61%) and multiple coro-
nary artery dissections can occur (<10%). Evidence-based ther-
apies are not well established, but a conservative approach for
non-flow-limiting SCAD accompanied by beta-blocker and strin-
gent blood pressure control lead to better long-term survival of
these patients.”’

The reasons of better outcomes with conservative approach
are fast resorption of intramural haematoma and spontaneous
dissection healing (within 1 month) as well as the limited
success of percutaneous coronary intervention due to wire or
catheter-induced dissection propagation. Interventional proce-
dures supported by intracoronary imaging, however, have to be
considered when coronary flow is impaired and recurrent isch-
aemia or haemodynamic instability is present.

In-hospital mortality is around 5%, while recurrences, usually
presenting in a new vessel or location different from the origi-
nally dissected vessel, occur in 15% at 2 years and up to 25% at
5 years.>® Patients with pregnancy-related SCAD have a worst
prognosis because of more proximal area of dissection and late
presentation ending in larger infract areas."’

CORONARY ARTERY DISEASE: MACROVASCULAR AND
MICROVASCULAR DYSFUNCTION

Rest angina due to epicardial coronary arteries vasospasm
(variant or Prinzmetal angina) responding to short-acting nitrate
is more common in men at least in German and Japanese popula-
tion,** while the one due to coronary microvascular impairment
is typical of women.”

Coronary microvascular dysfunction (CMVD) is present
in presence of ischaemic ECG changes and angina without
obstructive coronary artery disease. The causes of CMVD can
be structural (atherosclerotic microembolisation); extravascular
(hypertrophy-induced perivascular fibrosis or compression) or
functional (enhanced microvascular constriction or attenuated
dilatation due to impaired endothelium release of vasoactive
substances like nitric oxide which are stimulated by oestrogens).>®

TAKOTSUBO SYNDROME

It is well known that Takotsubo syndrome (TTS) is character-
ised by acute left ventricular dysfunction clinically presenting as
ACS triggered by emotional or physical stress.’” It is considered
an ACS because of clinical and ECG presentation even if the
increase in cardiac troponin level is usually mild while a Brain
natriuretic peptide can be sharply increased.

A recent study found alterations in subnetworks of resting
state functional connectivity.®® Structures such as limbic system
amygdala, hippocampus, cingulated gyros in these subnet-
works which control motivation and memory are involved in
emotional process, which emphasises the causative role of the
central nervous system in TTS.

In TTS, 80% of patients are postmenopausal women having
an emotional trigger. It is known that sympathetic nervous
activity is increasing with age and more so in women causing
greater cardiac stimulation.”® There is still debate if a direct
catecholamine-induced myocardial toxicity is the way that
adrenoreceptor activation mediates myocardial dysfunction or if
microvascular spasm causes myocardial stunning,.

It is interesting to note that out of the women with TTS caused
by some form of shock, only 5% have pleasant preceding events
while 95% of patients present following a negative emotional
stress such as death of relatives, fear, anger (broken-heart
syndrome!).*® Because positive emotions modulate the auto-
nomic nervous system response to a similar degree as do negative
emotion, this could simply mean that postmenopausal women
are much more exposed to negative than positive events. Long-
term outcome in patients with TTS is similar to age-matched and
sex-matched patients with ACS of other aetiology, however, a
left ventricular ejection fraction <35% at acute phase is associ-
ated with poor acute and long-term outcomes.*!

ACS IN PREGNANCY

AMI during pregnancy is a rare event occurring in 1 in 20 000-30
000 deliveries mainly during the third trimester or in the peri-
partum or puerperal period.** Coronary atherosclerotic lesions are
present in 20%—43% of the patients with risk factors similar to the
one in the general CAD population and the age of the mother is
more advanced than in the other aetiology.** SCAD is present in
up to 43% of the cases mostly in young, otherwise healthy women
and occur in late pregnancy or within 3 months post partum.®! The
arterial wall changes under hormonal influence associated with
haemodynamic changes are the bases of pathogenesis of aortic as
well as coronary dissection. Often clinical presentation is severe
with haemodynamic instability and more frequent adverse events.
Thrombus/emboli in the coronary bed which is an extremely rare
cause of AMI in the general population can be an important cause
of ACS during pregnancy up to 30% in recent series.* This is the
result of profound alterations in the coagulation and fibrinolytic
system. Thrombus can be formed in situ or be the result of emboli
coming from different sources such as left atrial appendage, mitral
valve stenosis, left ventricle in peripartum cardiomyopathy or
more often by venous thrombus passing across a patent foramen
ovale (pregnancy is associated with fourfold increase in venous
thrombosis!).

The problem is that often these patients arrive late due to
mistaken interpretation of symptoms and signs of ACS for normal
manifestation of pregnancy. The consequences are large myocar-
dial ischaemia with rapidly irreversible myocardial damage due to
lack of preconditioning. Thus, avoidance of treatment delay is the
most important objective in young pregnant women with ACS.

DELIVERY OF MEDICAL CARE

Women receive less frequently guideline-directed medical
therapy and undergo less often evidence-based and guideline-
recommended diagnostic and revascularisation pathways
compared with men.” > 2* #* % The risk of being withheld
primary PCI seems to be higher among women particularly the
younger ones compared with men younger than 65 years.'> This
partially explains the higher mortality risk at short-term after
primary PCI for women with STEMI compared with men.” ** 1
Despite adjustment for sex-related baseline differences, this risk
remains high particularly among among younger women with
ACS (table 3).
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Table 3 Studies reporting age-specific and sex-specific mortality for patients with acute coronary syndrome published after 2010

Study Number of patients

PCl rate

Outcome of interest

1143 513 with AMI
481 581 women

Canto et af®

6 746 with STEMI
1755 women

Otten et al'®

632 930 with STEMI
142 075 women

Sabbag et al*° 11 536 with ACS
3949 women

Khera et al*®

322 523 with AMI (45% NA
STEMI)
112 547 women

Smilowitz et a/'

Udell et al® 104 817 with AMI
(29% STEMI) with STEMI
41 264 women

Cenko et al"® 8834 with STEMI 57% W
2657 women 66% M

18% W
22% M

90% W
90% M

68% W
77% M

61% W
71% M

51% of all patients

In-hospital mortality

M with chest pain vs W with chest pain
<45 y: OR 1.28; 95% ClI: 1.07 to 1.52
45-54y: OR 1.26; 95% Cl: 1.13 to 1.40
55-64 y: OR 1.22; 95% Cl: 1.15 to 1.30
65-74y: OR 1.11;95% Cl: 1.06 to 1.16
>75y: OR 0.98; 95% Cl: 0.95 to 1.00
M with chest pain vs W without chest pain
<45 y: OR 3.06; 95% Cl: 2.51 to0 3.73
45-54y: OR 2.37; 95% Cl: 2.10 to 2.68
55-64 y: OR 1.92; 95% ClI: 1.79 to 2.06
6574 y: OR 1.47; 95% Cl: 1.40 to 1.53
>75y: OR 1.08; 95% Cl: 1.05 to 1.11

One-year mortality
W<65y vs M<65 y: HR 1.67; 95% Cl: 1.11 to 2.57
W=>65 y vs M>65 y: HR 1.02; 95% Cl: 0.76 to 1.34

In-hospital mortality W vs M age <60 years
OR adjusted: 1.11; 95% Cl: 1.07 to 1.15

Mortality W vs M age <55 years
In-hospital: HR 4.01; 95% Cl: 1.15 to 14.0
30 days: HR 5.63; 95% Cl: 1.75 t0 18.0

1 year: HR 2.51; 95% Cl: 1.08 t0 5.83

5 years: HR 1.96; 95% Cl: 1.35 to 2.84

In-hospital mortality W vs M

Age <50y: 1.0% vs 0.7%

Age 50-59y: 1.5% vs 1.3%

Age 6069 y: 2.7% vs 2.3%

Age 70-79y: 4.3% vs 4.1%

Age=80y:8.1% vs 7.7%

In-hospital mortality (STEMI)

W<55y vs M<55y: OR 1.49;95% Cl: 1.12 t0 1.98
W55-64.9 y vs M55-64.9 y: OR 1.24; 95% Cl: 0.95 to 1.60
W65-74.9 y vs M65-74.9 y: OR 1.13; 95% Cl: 0.93 to 1.38
W=>75y vs M>75y: OR 1.04; 95% CI: 0.92 to 1.19
In-hospital mortality (NSTEMI)

W<55y vs M<55y: OR 1.47;95% Cl: 1.22 t0 1.77
W55-64.9 y vs M55-64.9 y: OR 1.12; 95% Cl: 0.93 to 1.35
W65-74.9 y vs M65-74.9 y: OR 0.93; 95% CI: 0.81 to 1.08
W=>75y vs M>75 y: OR 0.97; 95% Cl: 0.90 to 1.06

30-day mortality

W<60y vs M<60 y: OR 1.88; 95% Cl: 1.08 to 3.26
W=60-74y vs M=60-74 y: OR 1.28; 95% Cl: 0.88 to 1.88
W>75y vs M>75y: OR 1.17; 95% Cl: 0.80 to 1.73

AMI, acute myocardial infarction; M, men; NSTEMI, non-STEMI; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction; W, women.

Women are more prone to spontaneous and procedure-related
bleeds compared with men.” ** *® Intersex dissimilarities in the
physiology of haemostasis as well as drug overdose and frailty,
both more frequently observed in women, have been suggested
possible predisposing factors.'® ** However, women and men do
both benefit from different bleeding-avoidance strategies such as
de-escalation of peri-interventional and maintenance antithrom-
botic therapy regimens and the preferred use of radial artery
access.” ¥ 47 Therefore at long-term, after adjustment for age
and comorbidities, no sex-related differences in mortality and
other adverse cardiovascular outcomes have been reported.*®

CONCLUSION

Compared with men, women with ACS have additional female
sex-specific risk factors, present much more frequently with
non-atherosclerotic involvement of coronary arteries and
undergo less frequently use of evidence-based and guideline-
recommended diagnostic and revascularisation pathways.
Although both women and men with ACS benefit from PCI,
the younger women remain at higher risk of death despite use

of evidence-based ACS treatment. Better understanding of the
disease and its associating comorbidities, use of novel diagnostic
and therapeutic tools as well as addressing comorbidities and
depression-related behavioural risk factors are urgently needed
to improve the outcomes of women with ACS.
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