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Importance: There is growing awareness of sex-related differences in cardiovascular

risk profiles, but less is known about whether these extend to pre-menopausal females

experiencing an early-onset myocardial infarction (MI), who may benefit from the

protective effects of estrogen exposure.

Methods: A nationwide study involving 125 Italian Coronary Care Units recruited 2,000

patients between 1998 and 2002 hospitalized for a type I myocardial infarction before

the age of 45 years (male, n = 1,778 (88.9%). Patients were followed up for a median

of 19.9 years (IQR 18.1–22.6). The primary composite endpoint was the occurrence

of cardiovascular death, non-fatal myocardial re-infarction or non-fatal stroke, and the

secondary endpoint of hospitalization for revascularisation by means of a percutaneous

coronary intervention (PCI) or coronary artery bypass surgery (CABG).

Results: ST-elevation MI was the most frequent presentation among both men and

women (85.1 vs. 87.4%, p = ns), but the men had a greater baseline coronary

atherosclerotic burden (median Duke Coronary Artery Disease Index: 48 vs. 23; median

Syntax score 9 vs. 7; both p < 0.001). The primary composite endpoint occurred less
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frequently among women (25.7% vs. 37.0%; adjusted hazard ratio: 0.69, 95% CI

0.52–0.91; p = 0.01) despite being less likely to receive treatment with most secondary

prevention medications during follow up.

Conclusions: There are significant sex-related differences in baseline risk factors

and outcomes among patients with early-onset MI: women present with a lower

atherosclerotic disease burden and, although they are less frequently prescribed

secondary prevention measures, experience better long-term outcomes.

Trial Registration: 4272/98 Ospedale Niguarda, Ca’ Granda 03/09/1998.

Keywords: gender, long term outcomes, baseline risk differences, myocardial infarction, young

INTRODUCTION

Cardiovascular disease is a major cause of morbidity and
mortality in both men and women. However, sex-related
differences in the presentation, treatment and outcomes of
myocardial infarction (MI) have been extensively described with
women more likely to be older, have greater risk factor burden
and more varied symptoms at presentation. Women also tend
to have worse short- and long-term outcomes which may be
compounded by consistent observations that women are less
likely to receive secondary prevention medications and achieve
risk factor control (1–10). These differences have so far mostly
been addressed in relation to the general population of MI
patients, and few studies so far have characterized sex-related
differences in long-term outcomes after an early-onset MI.

Early-onset MI is a major health burden because, although the
rates of MI as a whole have decreased, those with early-onset MI
have remained the same. Furthermore, the affected patients are at
high risk of a recurrence and asmany as one-third will experience
at least one other major cardiovascular event within 20 years of
the first (11, 12). Characterizing the long-term outcomes of early-
onset MI by sex is also of importance given the modulating effect
of estrogen exposure on cardiovascular risk in females.

The Italian Genetic Study on Early-onset Myocardial
Infarction is a multi-center, nationwide study designed to
evaluate risk factors and outcomes of patients experiencing an
MI before the age of 45 years. We aimed to explore sex-related
differences in the presentation, treatment and long-term clinical
outcomes of patients who suffer an early-onset MI.

METHODS

The Italian Genetic Study on Early-onset Myocardial Infarction
is a nation-wide project aimed at investigating the genetics of
susceptibility to MI. It consists of an initial case-control study
followed by a prospective cohort study designed to describe the
long-term outcomes of the cases (13).

Patient Population
The Italian Genetic Study on Early-onset Myocardial Infarction
enrolled consecutive patients from 125 Italian Coronary
Care Units between 1998 and 2002. Patients under the
age of 45 years who had undergone coronary angiography

during hospitalization for their index MI were eligible for
participation. The initial diagnosis of the index event was based
on a combination of: (1) symptoms suggesting myocardial
ischemia; (2) electrocardiographic changes consistent with acute
myocardial ischemia; and (3) an increase in CK-MB levels to
more than twice the upper limit of normal with a typical rise and
fall pattern.

Study Protocol
The protocol was approved by the Ethics Committee of the
coordinating center, and all of the study patients gave their
written informed consent to enrolment. A standardized case
report form (CRF) was completed for every patient suitable for
enrolment in order to collect detailed information concerning
their cardiovascular risk factors, lifestyle habits and medications,
the history of any cardiovascular diseases affecting each member
of their families (including first- and second-degree relatives),
and the patients’ own clinical, demographic and treatment
characteristics. The definitions of all of these factors are described
in detail in Supplementary Material 1.

The patients were followed up in order to track
subsequent hospital admissions for cardiovascular or
ischemic cerebrovascular events. The occurrence of these
endpoints was assessed by means of scheduled outpatient
visits and standardized telephone follow up. Every attempt
was made to contact all of the patients or their primary
care physicians; if this was not possible, a member of their
family was contacted. If an event was reported by a patient,
relative or general practitioner, the related medical record(s)
were obtained.

Coronary Angiography
All of the patients underwent coronary angiography at the time
of the index event. Coronary arteries were considered normal in
the absence of angiographic stenosis: a narrowing of <70% (or
<50% in the case of the left main coronary artery) was considered
non-significant coronary artery stenosis, and a narrowing of >

70% (or >50% in the case of the left main coronary artery)
was considered significant coronary artery stenosis. Single-vessel
disease was recorded when a significant stenosis was identified
in only one major coronary artery, and multi-vessel disease
when a significant stenosis was identified in two or more
major epicardial coronary arteries. Left main coronary artery
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disease was considered multi-vessel disease. The total extent and
complexity of the angiographic coronary artery disease burden
was quantified using the Duke Coronary Artery Disease Index
(14) and the Syntax score (15).

Endpoints
The primary composite endpoint was the occurrence of
cardiovascular death, the re-occurrence of non-fatal MI, or the
occurrence of a non-fatal ischemic stroke. All of the reported
deaths were verified on the basis of death certificates specifying
the cause(s) of death, and each reported event was investigated by
means of source data verification. The outcome of cardiovascular
death was defined as any death attributed to a cardiovascular
cause on the death certificate. The re-occurrence of MI was
defined as any hospitalization during follow-up ending with
a discharge diagnosis of MI. The occurrence of stroke was
defined as hospitalization ending with a discharge diagnosis of
ischemic stroke.

The secondary study endpoint was any hospital
admission that involved revascularisation by means of a
percutaneous coronary intervention (PCI) or coronary
artery by-pass graft (CABG) but did not end in a
diagnosis of MI.

All of the documented events with verified source data were
adjudicated by a dedicated Clinical Events Committee consisting
of two cardiologists; in the case disagreement, the opinion of a
third cardiologist was sought.

Data Management
The study’s clinical data were recorded using an off-line
electronic CRF (e-CRF). The demographic, clinical, angiographic
and treatment characteristics of all patients were collected at the
time of the index event and recorded in the e-CRF along with
events ascertained during follow up. Visual Basic for Applications
(VBA) and SQL scripts were used to manage the database and
make preliminary data checks during data entry. In the case
of missing data, queries were generated and sent to study sites
for resolution.

Statistical Analysis
The study cohort was divided into females and males, and
descriptive statistics were used to compare the baseline
demographic and clinical characteristics of the two groups.
Univariable logistic regression analysis was used to evaluate the
relationship between covariates and outcomes. Variables
included age, weight, height, body mass index, type of
acute coronary syndrome at the time of the index event
(non-ST elevation MI [NSTEMI] vs. ST elevation MI
[STEMI]), family history of coronary artery disease (CAD),
hypertension, dyslipidemia, diabetes, alcohol consumption,
smoking, physical activity, cocaine use, estrogen replacement
therapy, previous thromboembolic events, ejection fraction,
pattern and extent of angiographic disease burden (Duke
Coronary Artery Disease Index, Syntax score, presence of
multivessel disease), presence and mode of coronary artery
revascularisation, and pharmacological treatments. The variables
with a p-value of <0.2 were selected for inclusion in a

comprehensive logistic regression model of long-term outcomes
that was subsequently simplified by means of the step-wise
backward selection of independent predictors, which were
then used to make an adjusted proportional hazard analysis of
long-term outcomes.

The time to the first endpoint and the time to all
endpoints by type were analyzed for their dependence on
their putative predictors using Cox proportional hazard models.
The proportional hazard assumption for the Cox regression
model was confirmed by means of Schoenfeld’s residuals
test. The cumulative incidence of primary endpoints during
follow-up was graphically depicted using Aalen-Johansen
curves, and the significance of the differences between the
hazard sub-distributions was tested using the Fine-Gray
model. An Andersen-Gill intensity model analysis was not
pre-specified, but was made in order to account for the
repeated occurrence of all of the components of the primary
and secondary endpoints during the study period using a
time-dependent model.

All of the tests were two-sided, and a p-value of 0.05 was
considered statistically significant. Given the consecutive nature
of the enrolment, there was an uneven distribution of patients
across sexes. For this reason, a post-hoc power calculation was
performed based based on the number of patients by sex (222
females, 1,778 males), and incidence of primary events (25.7% vs.
37.0%), and alpha = 0.05. This yielded a power of 93.3%. The
statistical analyses were made using R Statistical software, version
3.6.0 (R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

The Italian Genetic Study on Early-onset Myocardial Infarction
enrolled a total of 2,000 patients who had experienced a first MI
before they were 45 years old: 1,778 men (88.9%) and 222 women
(11.1%). The baseline demographic, clinical, angiographic and
treatment characteristics of the study population are shown in
Table 1. Median age at the time of presentation was 41 years
(interquartile range [IQR] 37–43), and was similar among the
men (41, IQR 37–43) and women (40, IQR 36–43).

There were no significant sex-related differences in the
frequency of a positive family history of CAD, the presence
of hypertension or diabetes, or the occurrence of a previous
thromboembolic event. A significantly higher proportion of the
men were smokers (46.4% vs. 42.8%; p < 0.001) and consumed
alcohol (65.8% vs. 27.0%; p < 0.001). Dyslipidemia was more
frequent in men (63% vs. 46.3%; p < 0.001), as was self-reported
exercise (p < 0.001).

The majority of the cohort (85.4%) presented with STEMI,
and there was no sex-related difference in the proportion
presenting with STEMI compared to NSTEMI. Women were
more than twice as likely to have normal or non-significant
coronary artery stenoses at the time of angiography, and much
more likely to have spontaneous coronary artery dissection
(SCAD) (5.4% vs. 0.7%, p < 0.001). In contrast, men were
significantly more likely to have multi-vessel disease (40.1% vs.
16.7%, p < 0.001). The greater extent and complexity of the
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TABLE 1 | Baseline demographic, clinical, angiographic and treatment characteristics of the study population by sex.

All (n = 2,000) Females

(n = 222)

Males

(n = 1,778)

P-value

DEMOGRAPHIC CHARACTERISTICS

Median age, years (IQR) 41(37–43) 40(36–43) 41(37–43) ns

Median weight, kg (IQR) 78(70–88) 60(53–68) 80(72–90) <0.001

Median height, cm (IQR) 172(168–177) 160(156–165) 173(169–178) <0.001

Median BMI, kg/cm2 (IQR) 26.3(24.1–29.1) 23.2(21.5–25.9) 26.6(24.3–28.4) ns

CLINICAL CHARACTERISTICS

Index event STEMI 1,707(85.4%) 194(87.4%) 1,513(85.1%) ns

Index event NSTEMI 293(14.6%) 28(12.6%) 265(14.9%) ns

Family history of CAD 1,627(81.3%) 183(82.4%) 1,444(81.2%) ns

Hypertension 536 (26.8%) 59(26.6%) 477(26.8%) ns

Dyslipidemia 1,184/1,936

(61.2%)

101/218(46.3%) 1,083/1,718(63%) <0.001

Diabetes 154(8.0%) 13(6.0%) 141(8.0%) ns

Alcohol consumption 1,225/1,994(61.4%) 60(27.0%) 1,165/1,772(65.8%) <0.001

Smokers 920(46.0%) 95(42.8%) 825(46.4%) <0.001

Exercise

None 1,067/1,991(53.6%) 149(67.1%) 917/1,769(51.8%) <0.001

Moderate 418/1,991(21%) 25(11.3%) 393/1,769(22.2%)

Intense 507/1,991(25.4%) 48(21.6%) 459/1,769(26%)

Cocaine use 57(2.9%) 4(1.8%) 53(3.0%) ns

Estrogen therapy N/A 97/218(44.5%) N/A N/A

Previous thromboembolism 317(15.9%) 34(15.3%) 283(15.9%) ns

CORONARY ANGIOGRAPHY

Coronary artery disease

Normal 264(13.2%) 61(27.5%) 203(11.4%) <0.001

Non-significant 90(4.5%) 20(9.0%) 70(4.0%)

Single-vessel disease 896(44.8%) 104(46.8%) 792(44.5%)

Multi-vessel disease 750(37.5%) 37(16.7%) 713(40.1%)

Median Duke Coronary Artery

Disease Index (IQR)

48(23–56) 23(0–48) 48(23–56) <0.001

Median Syntax score, (IQR) 9(4–15) 7(0–11) 9(5–15) <0.001

Spontaneous coronary artery

dissection

24(1.2%) 12(5.4%) 12(0.7%) <0.001

Revascularisation at time of

index event

839(42%) 82(36.9%) 757(42.5%) ns

PCI at time of index event 669(33.5%) 72(32.4%) 597(33.5%) ns

CABG at time of index event 170(8.5%) 10(4.5%) 160(9%) 0.02

TREATMENT*

Beta-blocker 1,629(81.4%) 166(74.8%) 1,463(82.3%) <0.02

Aspirin 1,860(93.0%) 192(86.5%) 1,668(93.8%) <0.001

P2Y12 inhibitor 1,009(50.5%) 96(43.2%) 913(51.3%) <0.02

ACE-inhibitor or ARB 865(43.3%) 73(32.9%) 792(44.5%) <0.001

Statin 1,949(97.5%) 214(96.4%) 1,735(97.6%) ns

The denominator is shown in the case of missing data. *Treatment received at any stage during follow-up. ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blockade.

CABG, coronary artery bypass graft; IQR, interquartile range; CVD, cardiovascular disease; NSTEMI, non-ST segment elevation myocardial infarction; PCI, percutaneous coronary

intervention. STEMI, ST segment elevation myocardial infarction.

angiographic coronary artery disease burden among the men was
reflected by their higher median Duke Coronary Artery Disease
Index (48 vs. 23, p < 0.001) and Syntax score (9 vs. 7, p < 0.001).

During hospitalization for the index event, rates of PCI were
similar among men and women (33.5% vs. 32.4%; p = ns)

however a greater proportion of men (9.0% vs. 4.5%; p = 0.02)
underwent CABG.

At discharge, men were significantly more likely to be
prescribed beta-blockers (82.3% vs. 74.8%; p = 0.02), aspirin
(93.8% vs. 86.5%; p < 0.001), P2Y12 inhibitors (51.3% vs. 43.2%,
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p = 0.02), and ACE-inhibitors or ARBs (44.5% vs. 32.9%; p <

0.001). Statin treatment was similar in the two groups (97.5% vs.
96.4%, p= ns).

Primary and Secondary Endpoints
The patients were followed up for a median 19.9 years (IQR
18.1–22.6) or 39,535 person-years. Follow-up was complete in
1,984 patients (99.2%), and vital status was ascertained in 1,988
(99.4%). A primary endpoint was experienced by 714 patients
(36%): 153 died of cardiovascular causes, 479 experienced a
recurrent non-fatal MI, and 82 an acute ischemic stroke. Table 2
and Figures 1A,B show the number and rate of first occurrences
of the primary and secondary endpoints by sex.

During follow-up, the primary composite endpoint occurred
less frequently among the women (26.1% vs. 37.2%; adjusted
hazard ratio (aHR) 0.69, 95% CI 0.52–0.91; p = 0.01).
Cardiovascular death was also less frequent among women
although this did not reach statistical significance (4.1% vs. 8.1%,
aHR 0.57, 95% CI 0.30–1.08, p = 0.082). Non-fatal myocardial
re-infarction was significantly less frequent among the women
(14.2% vs. 25.4%; aHR 0.53, 95% CI 0.37–0.77; p < 0.001),
although women were more likely to experience a non-fatal
ischemic stroke (7.8% vs. 3.7%; aHR 2.02, 95%CI 1.17–3.49; p
= 0.012).

The occurrence of hospitalization for revascularisation was
significantly less frequent among the women (15.6% vs. 25.5%;
aHR 0.60, 95%CI 0.41–0.86; p = 0.006), driven largely by
statistically less frequent PCI (9.6% vs. 15.9%; aHR 0.59, 95%
CI 0.38–0.91; p = 0.018) and directionally consistent lower rates
CABG (6.0% vs. 9.6%, aHR 0.61, 95% CI 0.35–1.07, p= 0.084).

The study population as a whole experienced a total of 973
composite primary events including repeated events. Table 3
and Figures 1C,D show the number of all occurrences of
primary and secondary endpoints by sex. The total number of
primary endpoints was significantly lower among the women
(aHR 0.75; 95% CI 0.59–0.96; p = 0.02). With respect to the
individual components of the composite, women were less likely
to experience cardiovascular death (aHR 0.57, 95% CI 0.35–
0.95; p= 0.032) or non-fatal myocardial re-infarction (aHR 0.62,
95% CI 0.45–0.86; p = 0.004). While not reaching statistical
significance, there was a non-significant trend toward higher
rates of ischaemic stroke in women (aHR1.6; 95% CI 0.97–2.7;
p = ns) and a trend toward lower rates of admission for further
revascularization (aHR 0.78; 95% CI 0.58–1.04; p= ns).

Outcome Predictors
Table 4 shows the factors associated with experiencing the
primary endpoint during follow-up. Multiple logistic regression
analysis identified only two variables that were independently
associated among women; hypertension (OR 2.56; 95% CI 1.01–
6.58; p = 0.05) and a positive family history of CAD (OR 8.53,
95% CI 1.58–159, p= 0.04). Among men there were six variables
with independent associations including the Duke Coronary
Artery Disease Index (OR 1.01; 95% CI 1–1.01; p = 0.02),
hypertension (OR 1.34; 95%CI 1.01–1.78; p= 0.04), dyslipidemia
(OR 1.41; 95% CI 1.1–1.8; p = 0.01), diabetes (OR 2.1; 95%
CI 1.33–3.36 p = 0.002), and previous thromboembolic event
(OR 2.45; 95% CI 1.71–3.52; p < 0.001). An inverse association

with the ejection fraction was noted (OR 0.98 95% CI 0.97–
0.99 p = 0.006). The occurrence of a secondary endpoint was
independently associated with the Duke Coronary Artery Disease
Index (OR 1.02; 95% CI 1.0–1.04; P < 0.02) and diabetes (OR
6.17; 95% CI 1.2–36.5; p = 0.03) among women, and alcohol
consumption (OR 0.72; 95% CI 0.55–0.93; p = 0.01), the Duke
Coronary Artery Disease Index (OR 1.01; 95% CI 1.01–1.02; p <

0.001), a previous thromboembolic event (OR 1.64; 95% CI 1.15–
2.34; p = 0.007), and diabetes (OR 2.88; 95% CI 1.81–4.67; p <

0.001) among men.

DISCUSSION

This long-term follow up study of a large population of early-
onset myocardial infarction patients reveals that, unlike in the
general population, women experienced significantly better long-
term outcomes than men. It is known that early-onset MI
generally has a poor prognosis, with estimates that as many as
one-third of affected patients experience death or the recurrence
of a major cardiovascular event during the 20 years after
the initial MI (10–12) Furthermore, the detailed angiographic
description, robust adjudication of outcomes and rigorous event
ascertainment with <1% loss to follow up over a median of
almost 20 years represent key strengths of this study.

An established body of evidence suggests that, among the
general MI population of all ages, women have worse in-
hospital (8) and long-term outcomes after an acute coronary
syndrome, whereas there is little and conflicting evidence
concerning young MI cohorts. Seminal studies of administrative
data relating to patients aged <60 years and treated in the
early 1990s found higher in-hospital (16) and 2-year mortality
(17) among women, but others did not (18, 19). Similarly,
more recent prospective registries that have deliberately over-
enrolled younger female patients show no evidence of sex-related
differences in major adverse cardiovascular events after 1 year
(10). After multivariable adjustment for traditional risk factors,
lipid profiles, angiographic disease and medications prescribed
at any point during follow up, the women in our cohort were
30% less likely to experience an adverse cardiovascular outcome
during follow-up than the men. Furthermore, although they were
more likely to experience a non-fatal stroke, they were half as
likely to sustain a non-fatal MIs, and were also less likely to die
of cardiovascular causes.

There are a number of factors that may have contributed
to these findings. Firstly, the effect of a number of known
contributors to worse outcomes among women may have been
attenuated by our study’s enrolment process: only enrolling
patients who underwent angiography may have reduced the
possibility of a delayed or “atypical” clinical presentation leading
to under-investigation, a missed diagnosis and under-treatment,
which are known to be more frequent among women (20, 21).
Secondly, possible improvements in the care of women over
the last 20 years due to a greater awareness and recognition
of heart disease in women may have led to more timely
investigation and diagnosis. Finally, there are important sex-
related differences in the etiology of the index events. The women
in the study had a generally similar risk factor profile to that of the
men, but their burden of angiography-detected atherosclerotic
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TABLE 2 | First occurrence of primary and secondary endpoints during follow-up by sex.

Events All patients

(n = 1,984)

Females

(n = 218)

Males

(n = 1,766)

Adjusted hazard

ratio (F:M)

95% confidence

interval

P-value

Primary endpoints

Primary composite endpoint 714 (35.9%) 57 (26.1%) 657 (37.2%) 0.69 0.52–0.91 0.01

Cardiovascular death 153 (7.7%) 9 (4.1%) 144 (8.1%) 0.57 0.30–1.08 0.082

Non-fatal myocardial

re-infarction

479 (24.1%) 31 (14.2%) 448 (25.4%) 0.53 0.37–0.77 <0.001

Non-fatal ischemic stroke 82 (4.1%) 17 (7.8%) 65 (3.7%) 2.02 1.17–3.49 0.012

Secondary endpoints

Hospitalization for

revascularisation

484 (24.4%) 34 (15.6%) 450 (25.5%) 0.60 0.41–0.86 0.006

By means of PCI 301 (15.2%) 21 (9.6%) 280 (15.9%) 0.59 0.38–0.91 0.018

By means of CABG 183 (9.2%) 13 (6.0%) 170 (9.6%) 0.61 0.35–1.07 0.084

FIGURE 1 | (A) Cumulative incidence of the first primary endpoint by sex. (B) Cumulative incidence of the first secondary endpoint by sex. (C) Cumulative incidence

of all primary endpoints by sex. (D) Cumulative incidence of all secondary endpoints by sex.

disease was significantly less. Although MI with no obstructive
coronary artery (MINOCA) had not been identified as a separate
clinical entity at the time of our cohort’s angiography for their
index event, we observed more women with MINOCAs and
spontaneous coronary artery dissections, and the cohort may
feasibly also have suffered more coronary artery vasospasm
and takotsubo cardiomyopathy—all of which are more frequent
in women and have a favorable impact on prognosis insofar
as they are usually stand-alone clinical events. Furthermore,
it is known that younger pre-menopausal women have more

diffuse, non-obstructive atherosclerosis (22, 23) and higher rates
of microvascular dysfunction (24, 25) than older women, and
so endogenous hormone levels may have contributed to more
benign index events.

One of the limitations of this study is that it does not
include patients who were troponin negative or did not undergo
angiography, which means that its findings cannot be generalized
to all patients with an acute coronary syndrome. Furthermore, a
number of advances inMI care have occurred since these patients
were treated (drug-eluting stents, widespread P2Y12 inhibition,
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TABLE 3 | Total occurrence of primary and secondary endpoints during follow-up by sex.

Events All patients

(n = 1,984)

Females

(n = 218)

Males

(n = 1,766)

Adjusted hazard

ratio (F:M)

95% confidence

interval

P-value

Primary endpoints

Primary composite endpoint 973 75 898 0.75 0.59–0.96 0.02

Cardiovascular death 246 16 230 0.57 0.35–0.95 0.032

Non-fatal myocardial re-infarction 617 41 576 0.62 0.45–0.86 0.004

Non-fatal ischemic stroke 110 18 92 1.6 0.97–2.7 ns

Secondary endpoints

Hospitalization for

revascularisation

671 55 616 0.78 0.58–1.04 ns

By means of PCI 464 39 425 0.77 0.56–1.07 ns

By means of CABG 207 16 191 0.71 0.42–1.18 ns

TABLE 4 | Independent predictors of recurrence of primary and secondary

composite endpoints.

Explanatory variable Adjusted

odds ratio

95%

confidence

interval

P-value

PRIMARY COMPOSITE ENDPOINT

Females

Hypertension 2.56 1.01–6.58 0.05

Family history of CAD 8.53 1.58–159 0.04

Males

Ejection fraction 0.98 0.97–0.99 0.006

Duke Coronary Artery

Disease Index

1.01 1.0–1.01 0.02

Hypertension 1.34 1.01–1.78 0.04

Dyslipidemia 1.41 1.1–1.8 0.01

Diabetes 2.1 1.33–3.36 0.002

Previous thromboembolic

event

2.45 1.71–3.52 <0.001

SECONDARY COMPOSITE ENDPOINT

Females

Duke Coronary Artery

Disease Index

1.02 1.0–1.04 0.02

Diabetes 6.17 1.2–36.5 0.03

Males

Alcohol consumption 0.72 0.55–0.93 0.01

Duke Coronary Artery

Disease Index

1.01 1.01–1.02 <0.001

Previous thromboembolic

event

1.64 1.15–2.34 0.007

Diabetes 2.88 1.81–4.67 <0.001

potent low-density lipoprotein lowering) and so the observed
recurrent event rates may not reflect outcomes in contemporary
clinical practice.

CONCLUSIONS

In this very long-term study of the largest series of MI patients
aged <45 years who underwent coronary angiography for

their index event, almost one-third of patients experienced
an adverse cardiovascular outcome over a period of 20
years. The overall adjusted cardiovascular event rates were
almost one-third lower in women despite the fact that they
received fewer preventive treatments when discharged, although
it should be noted that men had a greater burden of
angiography-detected atherosclerotic disease at the time of the
index event.
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