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Sex differences in ST-segment elevation acute myocardial infarction
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ABSTRACT

Introduction: Acute ST-segment elevation myocardial infarction constitutes a health problem in the world and
in Cuba, with differences according to sex in clinical and laboratory findings, complications and therapeutic
response.

Objective: to identify sex differences in ST-segment elevation myocardial infarction.

Method: quantitative, cross-sectional, retrospective study of 155 patients, 97 men and 58 women, from
the Coronary Intensive Care Unit of the Institute of Cardiology and Cardiovascular Surgery, from January
2020-December 2021. The following variables were explored: general, admission, hospitalization and
complications.

Results: the following were statistically significant: men developed infarction earlier than women (65+13 vs
71+11,9); of the known coronary risk factors, arterial hypertension predominated (61,3 %); smoking prevailed
in men (53 %) and 54 % of the patients with an anterior-extensive topographic location died (80 % in men
and 100 % in women). In addition, there was a predominance of Killip-Kimball IV classification (15,5 %), right
coronary artery as the responsible vessel (29,9 %), heart failure as a complication (26,8 %) and death (15,5
%) in men. However, in women, the anterior descending coronary artery prevailed as the vessel responsible
for the lesion (34,4 %).

Conclusions: there are differences between men and women in age, risk factors and clinical manifestations
of ST-segment elevation myocardial infarction. Women were more likely to present extensive anterior
myocardial infarction, a topography that had a greater incidence of mortality as a complication.

Keywords: Acute Myocardial Infarction; Ischemic Heart Disease; Diagnosis; Treatment; Sex.
RESUMEN

Introduccion: el infarto agudo de miocardio con elevacion del segmento ST constituye un problema de salud
en el mundo y en Cuba, con diferencias segln el sexo en hallazgos clinicos, de laboratorio, complicaciones
y respuesta terapéutica.

Objetivo: identificar diferencias, seglin sexo, del infarto agudo de miocardio con elevacion del segmento ST.
Método: investigacion cuantitativa, transversal, retrospectivo en 155 pacientes, 97 hombres y 58 mujeres,
de la Unidad de Cuidados Coronarios Intensivos del Instituto de Cardiologia y Cirugia Cardiovascular, de enero
2020-diciembre 2021. Se exploraron variables: generales, al ingreso, de hospitalizacién y complicaciones.
Resultados: se destacan, con significacion estadistica, que los hombres desarrollaron el infarto mas temprano
que las mujeres (65+13 vs 71+11,9); de los factores de riesgo coronario conocidos predominé la hipertension
arterial (61,3 %); que el tabaquismo prevaleci6 en los hombres (53 %) y el 54 % de los pacientes con localizacion
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topografica anterior-extenso fallecieron (en hombres el 80 %, y en mujeres el 100 %). Ademas, existio
predominio de clasificacion Killip-Kimball IV (15,5 %), la arteria coronaria derecha como vaso responsable
(29,9 %), la insuficiencia cardiaca como complicacion (26,8 %) y la muerte (15,5 %) en hombres. Sin embargo,
en mujeres prevalecié como vaso responsable de la lesion, la descendente anterior (34,4 %).

Conclusiones: existen diferencias entre hombres y mujeres en edad, factores de riesgo y clinica del infarto
agudo de miocardio con elevacion del segmento ST. Las mujeres fueron mas propensas a presentar infarto
anterior extenso, topografia que tuvo mayor incidencia en la mortalidad como complicacion.

Palabras clave: Infarto Agudo de Miocardio; Cardiopatia Isquémica; Diagnostico; Tratamiento; Sexo.

INTRODUCTION

Cardiovascular diseases are the leading cause of death in the world, among which ischemic heart disease is
the most common type of heart disease.”” Among them, coronary heart disease stands out. It manifests itself in
different forms: angina pectoris, acute myocardial infarction (AMI) with or without ST-segment elevation, heart
failure, arrhythmias, and cardiac arrest.®

Acute myocardial infarction is one of the most critical manifestations of coronary heart disease, a determinant
of morbidity and mortality and of disability for men and women in the fifth decade of life, often permanently
due to heart failure and/or angina pectoris.@ It is the leading cause of death in Cuba and the most lethal of all
cardiovascular diseases (75 % of deaths due to ischemic heart disease in the country).®

Because the transmural depth of necrosis cannot be accurately determined by clinical assessment,
infarctions are usually classified as ST-elevation acute myocardial infarction and non-ST-elevation acute
myocardial infarction.™ ST-segment elevation myocardial infarction (transmural myocardial infarction) is
myocardial necrosis associated with ECG changes such as ST-segment elevation that does not rapidly reverse
when nitroglycerin is administered. Troponin |, troponin T, and CK are elevated.“>

Coronary heart disease is more common in middle-aged men. Women live an average of 10 to 15 years longer
than men without suffering heart disease, but as they age, they catch up with men. On the other hand, young
women have a higher risk of death from a heart attack than men of the same age; the reasons for this are
not clear. However, women presenting to emergency departments for chest pain are studied and treated less
aggressively than men. ©

Mortality rates due to AMI in men were consistently higher than in women in each year studied, with a male/
female ratio of 1,5/1, respectively. The higher male mortality may be due, in part, to some risk factors such as
smoking and excessive consumption of alcoholic beverages, which are more frequent in men.®

Women seem to be protected until menopause from the development of AMI, with a very low incidence in
young women, and when it appears, it is usually associated with the presence of cardiovascular risk factors
such as smoking and diabetes mellitus. There is little information regarding the etiology, clinical findings, and
prognosis of AMI in these patients. Still, it should not be forgotten that most of the evidence on which current
medical action is based has been obtained from studies with greater male participation.®

These data should alert professionals to the approach to AMI according to the sex of the patient. The
objetive of this study is: To identify the differences, according to sex, in ST-segment elevation AMI in patients
attended in the Coronary Intensive Care Unit of the Institute of Cardiology and Cardiovascular Surgery.

METHOD

An observational, retrospective, cross-sectional study was carried out to evaluate socio-demographic
characteristics, personal history, clinical characteristics, and complications in patients with ST-segment
elevation AMI of both sexes.

The study was conducted at the Coronary Intensive Care Unit of the Institute of Cardiology and Cardiovascular
Surgery, Havana, from January 1, 2020, to December 31, 2021.

A non-probabilistic sample of 423 adult patients with ST-segment elevation AMI admitted to the Institute
of Cardiology and Cardiovascular Surgery of Havana was analyzed. This sample comprised 155 severe and
critical patients who attended the Coronary Intensive Care Unit, 19 years of age or older, with a diagnosis of
ST-segment elevation AMI, of both sexes.

All critical and severe cases underwent all the clinical, radiological, ECG, and humoral procedures described
in the protocol for caring for patients with ST-segment elevation AMI.

All the selected variables were evaluated according to sex. The mean and standard error were used as
summary measures for quantitative variables, and absolute and relative frequencies were used for categorical
variables.

To determine the association between qualitative variables (comparison of proportions), the Pearson Chi-
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square test was applied to evaluate the relationships between the different dichotomous and polytomous
variables of interest in both sexes, and the t-test was used to compare quantitative means. Before this, the
Kolmogorov-Smirnov normality test was performed, which tested the normal distribution of the variable to be
studied. The significance level, alpha=0,05, was defined.

Box and whisker figures illustrated the results of the statistical analyses, which were performed using
Statistical software V.12.

RESULTS
Of the 155 patients seen in 2019 and 2020, 97 cases were male and 58 female, for 62 % and 37 %, respectively
(figure 1).
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Figure 1. Mean age and standard error, according to sex, in patients with ST-segment elevation AMI. SE: standard error

Women suffered ST-segment elevation AMI at a higher age, 71 years on average, with a standard error of 11,9
years and men at 65 years with a standard error of 13 years, which implied significant differences in the mean
and standard error. Thus, in this study, men presented ST-segment elevation AMI at a younger age than women.

In the analysis of the known coronary risk factors (table 1), it was found that AHT obtained a statistically
significant result, so that this coronary risk factor predominated in both groups of patients.

In the case of diabetes mellitus, differences by sex were observed. Although no significant differences were
found, this variable was more frequent in percentage terms in women with ST-segment elevation AMI than in
men, 31 % and 17,53 %, respectively.

In this study, smoking predominated in the male sex. This factor was present in 52 of the 97 men affected
with cardiovascular disease, for 53 %; however, it was present in only 32,8 % of the women. Male smokers had
a significantly higher risk of ST-segment elevation AMI than female smokers, with a p-value of 0,012.

During the clinical characterization performed at admission, the most significant number were included
in the first three Killip Kimball classifications, which implies that most of the patients who attended did not
present cardiogenic shock. In this study, male cases performed slightly worse than female cases (15,5 % vs.
13,79 %, respectively) in the category IV classification.

In the present study, involvement was predominant in the inferior aspect of the heart (46,4 %), followed by
the anterior (28,9 %) and extensive anterior.

(20,6 %) In the male sex. The highest percentages of involvement in women were also in the inferior face
as topographic location (60,34 %); however, unlike men, they were followed by the extensive anterior (29,31
%) and anterior (27,59 %).

The male sex predominated in the most affected arteries; however, when it came to left central coronary
artery involvement, the female sex predominated.

In the analysis of each group by sex, the artery responsible for ST-segment elevation AMI in men was the
right coronary artery, followed by the anterior descending artery; however, in women, the predominant artery
was the anterior descending artery, followed by the right coronary artery and the circumflex artery, with the
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same number of women affected. It is precisely the circumflex artery that affects men in the third order. The
left main coronary artery was the most affected in women, but at the same time, it was the least affected in
both sexes.

The number of affected vessels for each patient was identified during the coronary angiography procedure.
The evaluation of the extent of disease in the 113 coronary angiographies showed that most patients had one
affected vessel, followed by two and three, respectively. Similar behavior was found in the analysis in both
sexes.

Three complications were detected in the patients who attended. Heart failure was the most frequent,
followed by death.

Of the 155 cases treated, 23 patients died. Of the total number of male patients, 15 % died, and 13 % of the
total number of female patients. However, there were no significant differences in complications; a different
behavior was observed in women regarding atrial fibrillation, which alerts to the need for follow-up of women
in the event of the appearance of this type of arrhythmia.

Specifically, when death was related to the location of the infarction (table 2), it was observed that, of
the 37 cases with extensive anterior location, 20 died (54,05 %, p=0,0000). This means that in this sample,
patients with this location had a statistically high probability of death. This fact should be seen in women, who
presented a higher frequency of extensive anterior AMI.
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Table 2. Relationship between ST-elevation AMI location and mortality.

Location _ e Alive Total

of myocardial

infarction No. % No. % p-value
Previous 1 2,27 43 97,73 44 0,0056

Previous extensive 20 54,05 17 45,95 37 0,0000

Inferior 2 2,94 66 97,06 68 0,0002

Lower lateral 0 0 2 100 2 0,5524

Lateral 0 0 3 100 3 0,4653

Statistical analysis by sex showed that of the 20 men who had an ST-segment elevation AMI with extensive
anterior topography, 12 died, for 60 %. Of the 15 men who died, extensive anterior topography was 80 %,
p=0,0000. Eight of the 17 women with this topography died (47,1 %). Of the deceased women, 100 % had
extensive anterior topography, p=0,0000.

In this study, the previous extensive topography was related to the high number of deaths in general and for
each sex. All of the deceased females had this location.

DISCUSSION

Age as a risk factor for cardiovascular disease has been extensively studied, as has sex. It is universally
known that the proportion of patients with ischemic heart disease is higher in the male sex; however, in
menopausal women, this difference disappears. In support of this approach, it is pointed out that after 66 years
of age, women are more diabetic, more obese, and more hypertensive due to the loss of estrogenic protection
that they had at premenopausal ages. "%

With age, there is a change in the pattern of risk factors in patients. As the influence of family history
decreases, the frequency of smoking and hypercholesterolemia becomes more critical, as well as HT and
diabetes mellitus.®

Several studies coincide with the predominance of the male sex in patients with AMI.® In Cuban patients”®,
the most represented age groups were those between 60 and 79 years of age, which agrees with that reported
by Moran Salinas® in patients from Paraguay.

Martinez Carrillo"® showed similar results in his own Institute of Cardiology and Cardiovascular Surgery, in a
sample of 431 patients over four years. The male patients had an average age of 61,96 + 1,37 years, which was
significantly lower (p = 0,000004) than that of the female patients (68,35 + 2,42 years).

Similar data were obtained by Chavez et al.("in a Peruvian multicenter prospective study, with mean ages
of 73,6 and 62,5 years in women and men, respectively, with significant differences. These statistics agree with
the results of the present investigation.

Coronary risk factors are those that have demonstrated a strong and independent epidemiological association
with coronary heart disease. The evolution of sex-specific research has shown that, although men and women
share similar risk factors for coronary heart disease, some of them are more potent in women. Such as tobacco
abuse.®

Linares® in patients showed significant differences between female diabetics and male diabetics. The excess
proportion of infarcted females was also observed in the results of Chavez("" and Moran Salinas®, but similar
to this research, the differences in proportions were insignificant.

Unhealthy alcohol consumption puts people’s health and safety at risk. Many people do not seek medical
or psychological help because they do not recognize the problem they have, hence it is not always reported
as history during a medical interview, even more so if it is explained to the patient that it can cause increased
blood pressure, risk of cardiomegaly, heart failure and cerebrovascular disease, even that, with excessive
consumption, atrial fibrillation may appear.

In the clinical evaluation analysis, at admission, through the Killip Kimball, a lower number of cases without
heart failure were observed (73,2 %), which may be determined by multiple factors, such as early and timely
attention of patients with precordial pain and increased sensitivity in the diagnosis of AMI without heart failure.
Like Chavez!", women were more represented in classification Il than men.

About the location of the infarction in a study of 396 patients with ST-segment elevation AMI, in contrast to
this work, they found that the most frequent location in women was on the inferior aspect in more than half of
the cases, followed by the anterior and lateral location; in contrast to men, where the most frequent location
was anterior (in three-fifths of the patients), then inferior and finally lateral.

When analyzing the vessels responsible for the infarction, the most affected artery, both in men and women,
in a study carried out in 2020 in Havana, was the heart’s anterior descending or main artery, with 59,6 % of
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male cases.®

Another study from the National Hospital of Costa Rica found the right coronary and anterior descending
arteries responsible in 39,5 % of the sample, the circumflex 14 %, and the left common trunk 2 %, in one case.

About coronary artery involvement, the anterior descending artery was the most affected vessel in AMI, both
of embolic and atherosclerotic origin, and it is confirmed that in an autopsy, coronary embolisms occur up to
four times more frequently in the anterior descending artery than in the right coronary artery and circumflex
artery.(®

In a recent systematic review that included 129 clinical cases and case series of coronary embolisms, Lacey
et al.® confirmed that the anterior descending artery was the most affected vessel (45,3 %). However, such
differences in the distribution of culprit coronary vessels could be explained by the bias associated with the
fact that arteries with larger territories are more likely to be autopsied.

The number of vessels affected was shown in a study conducted in Santiago de Cuba in which coronary
angiography of 63 patients showed that 24 cases (38,1 %) had only one vessel affected; 19 patients (30,2 %) had
2-vessel disease, and 15 patients (23,8 %) had multivessel disease.”

In another characterization of the results of interventional procedures in patients with ST-segment elevation
AMI, it was found that 53,9 % had one vessel affected, 14,3 % had two vessels, 4,6 % had three vessels, and 27,2
% had no lesions.®

When analyzing complications, Chavez et al." showed a statistically significant excess of female deaths
compared to male deaths.

There is scientific evidence of the differences in the form of presentation of this entity according to sex.
The factors that contribute to the worse clinical evolution of women are: older age, greater frequency of
comorbidities, and several underlying complications. Women usually have less significant acute coronary artery
disease, but more frequently present with heart failure despite having better left ventricular function. A
descriptive study of 138 patients in Granma describes that 51 patients presented complications, among which
heart failure and atrial fibrillation stand out.®

Left ventricular dysfunction is the strongest independent predictor of mortality after this type of infarction.
The degree of heart failure after myocardial infarction can be classified according to the Killip class: class I,
absence of rales or third heart sound; class Il, pulmonary congestion with rales extending < 50 % of the lung
fields, sinus tachycardia or third heart sound; class lll, pulmonary edema with rales extending > 50 % of the lung
fields, and class IV, cardiogenic shock.®

Women are more likely to develop symptoms of heart failure in the context of AMI. It is proposed that
women have a higher Killip class in the presentation of AMI ®, which did not coincide with this work.

Arrhythmias and conduction disturbances are frequent in the first hours after myocardial infarction. The
incidence is 28 % for new-onset atrial fibrillations, 13 % for nonsustained ventricular tachycardia, 10 % for
high-grade atrioventricular block, 7 % for sinus bradycardia, 5 % for sinus arrest, 3 % for sustained ventricular
tachycardia, and 3 % for ventricular fibrillation.®

Women and men appear to be at similar risk for the development of ventricular arrhythmias after AMI.
However, women are less likely to receive an Automatic Implantable Defibrillator for the primary or secondary
prevention of Sudden Cardiac Death compared to men.(®

Women and older patients are at increased risk of developing atrial fibrillation and are at increased risk of
high-grade atrioventricular block in the setting of AMI." In this case, only two patients had atrial fibrillation,
and they were female.

In a study developed in Cuba in reperfused patients, it was found that the most frequent complications
were: arrhythmia (10,8 %), cardiorespiratory arrest (9 %), which differ significantly from the others (p<0,05 in
X2) such as shock (4,7 %) and death (4,4 %), among others. 1%

ST-elevation AMI is associated with a poor prognosis and a high incidence of death and cardiovascular events,
especially those located in the anterior wall."™ The results of the present investigation coincide with studies
such as that of Ferrante et al.?” who reported a high mortality rate in patients with anterior ST-elevation AMI,
both in the short- and long-term follow-up.

Several recent studies have highlighted a decrease in acute and long-term mortality after ST-segment
elevation AMI, in parallel with the increase in reperfusion therapy, primary percutaneous coronary intervention,
modern antithrombotic treatment, and secondary prevention treatments. (13151

Despite this, mortality remains significant, justifying continued efforts to improve quality of care, adherence
to guidelines and research.

CONCLUSIONS
1. The study shows that there are differences between men and women in terms of age and risk
factors; men became ill at a younger age and smoking was the predominant known cardiovascular risk
factor in this sex. The risk of cardiogenic shock was minimally higher in the male sex.
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2. The clinical characteristics of infarction differed according to sex, the predominance of the
descending anterior descending artery as the culprit artery and the involvement of two vessels make
it necessary to pay close attention in health care settings to improve the early identification and
management of women with ST-segment elevation myocardial infarction.

3. Women were more likely to present extensive anterior infarction, a topography that had a higher
incidence of mortality as a complication, a useful finding for personalizing the care and treatment of ST-
segment elevation acute myocardial infarction according to the sex of the patient.
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