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Abstract

Background: ST-segment elevation myocardial infarction (STEMI) remains one of the leading causes of morbidity and
mortality worldwide. Although studies indicate sex disparities in risk factors, symptomatology, and outcomes, there is a
lack of local research validating these differences.

Objectives: To compare the clinical and epidemiological profiles, treatment times, and in-hospital outcomes of men and
women diagnosed with STEMI at a private hospital in Salvador, Brazil from 2021 to 2023.

Methods: This retrospective observational study analyzed 75 patients, of whom 30.7% were women. Variables
assessed included age, cardiovascular risk factors, symptom-to-door time, door-to-ECG time, door-to-reperfusion time,
pharmacological therapy, and in-hospital outcomes.

Results: Women presented STEMI at a significantly older age compared to men (median age: 73.0 versus 62.5 years; p =
0.002). There were no statistically significant differences in treatment times (symptom-to-door, door-to-ECG, and door-
to-reperfusion) between sexes. Women were more frequently treated with high-potency antiplatelet agents (prasugrel
and ticagrelor) than men (p = 0.047 and p = 0.012, respectively). No differences in complications or mortality rates
were observed between the groups.

Conclusions: Despite being older and using more potent antiplatelet therapy, women did not experience significant
differences in treatment times or complications. The limited sample size may have affected the ability to detect more
significant differences, underscoring the need for larger studies.
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Introduction exist in risk factors, pathophysiology, symptomatology,
treatment, and outcomes.> Men are more prone to smoking
and dyslipidemia, whereas women have a higher prevalence of
hypertension, diabetes mellitus, obesity, and specific risk factors
such as preeclampsia, gestational diabetes, and psychosocial
stress.>* Additionally, women typically experience myocardial
infarction later in life, around 8 years later than men, due to
the cardioprotective effects of estrogen.>*

Cardiovascular diseases remain the leading cause of death
and disability worldwide, with acute coronary syndromes
playing a central role. While developed countries have
seen a decline in mortality from acute coronary disease,
underdeveloped nations continue to experience rising
incidence and mortality, particularly due to ST-segment
elevation myocardial infarction (STEMI)."?

Pathophysiological differences further impact the clinical
presentation and management of STEMI. While men often
exhibit obstructive coronary artery disease, women are more
likely to have microvascular dysfunction, coronary vasospasm,
or spontaneous coronary artery dissection.® Moreover, women
frequently present with atypical symptoms such as nausea,
dyspnea, and fatigue, leading to delays in symptom recognition

Historically, STEMI has been predominantly associated with
men due to its higher incidence in this population. However,
coronary artery disease is also a major cause of morbidity and
mortality among women. Significant sex-related disparities
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Comparison of Clinical and Epidemiological Profiles Between Men and Women with ST-Elevation Myocardial Infarction in Salvador

from 2021 to 2023

Despite growing awareness of these disparities, data
on the clinical and epidemiological profiles of women
with STEMI remain limited, particularly in the Brazilian
population. This study aims to compare the clinical
characteristics, risk factors, treatment strategies, and
outcomes of men and women diagnosed with STEMI
in a private hospital in Salvador, Brazil. By addressing
these knowledge gaps, this study seeks to provide insights
into sex-specific differences in STEMI management,
ultimately contributing to more personalized and equitable
cardiovascular care.

Methods

Study design

This is an analytical, cross-sectional, observational, and
retrospective study using primary data.

Study population

The study included patients diagnosed with STEMI
who underwent reperfusion therapy at a private hospital
in Salvador, Brazil, between January 2021 and June 2023.

Inclusion criteria

This study included patients admitted with a STEMI
diagnosis, as defined by the institutional protocol, and
considered eligible for primary reperfusion therapy in the

emergency department of the private hospital between
January 1, 2021, and June 1, 2023.

According to the institutional protocol, STEMI eligibility
criteria include a clinical presentation suggestive of
myocardial infarction, associated with an electrocardiogram
(ECQ) showing ST-segment elevation = 2 mm in two or
more contiguous leads or new or presumably new left
bundle branch block, with symptom onset within 12 hours,
and coronary angiography confirming a critical or occlusive
obstructive lesion in the corresponding coronary artery.

Exclusion criteria

Patients whose STEMI diagnosis was not confirmed
after coronary angiography and those who underwent
thrombolytic therapy as a reperfusion strategy were excluded.

Data source

Data were collected from electronic medical records
during patients’ hospitalization.

Study variables

The selected variables included:

Demographic and clinical characteristics: sex (male
or female, self-reported at hospital registration), age
(continuous variable), presence or absence of systemic
arterial hypertension, diabetes mellitus, dyslipidemia,
obesity, smoking status, and prior myocardial infarction.
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Risk stratification and time intervals: GRACE score
(continuous variable), symptom-to-door time (minutes),
door-to-ECG time (minutes), and door-to-reperfusion time
(minutes).

Treatment and outcomes: revascularization therapy
(primary percutaneous coronary intervention), Killip
classification at admission (I: no signs of heart failure; II: heart
failure present; Ill: severe heart failure; IV: cardiogenic shock),
antiplatelet therapy (aspirin, clopidogrel, prasugrel, ticagrelor),
and in-hospital mortality (present or absent).

Statistical analysis

Continuous variables were tested for normal distribution
using the Kolmogorov-Smirnov distance test and the Shapiro-
Wilk test. Parametric variables were expressed as mean +
standard deviation, while non-parametric variables were
presented as median and interquartile range. ANOVA was
used for comparisons between parametric variables, and the
Kruskal-Wallis test for non-parametric variables.

Categorical variables were expressed as absolute and
relative frequencies. Pearson’s chi-square test was used
to analyze associations. If more than 20% of the cells had
expected frequencies below 5, Fisher’s exact test was applied.

The sample size was determined based on time convenience.
Statistical analysis was performed using Statistical Package for
Social Sciences (SPSS) software, version 22.0 for Windows
(SPSS Inc, Chicago, lllinois, United States).

Ethical considerations

The primary project, which provided the initial data for this
study, was approved by the Ethics Committee under approval
number 6.724.095. The study complies with Resolution
466/12 of the Brazilian National Health Council (CNS,
acronym in Portuguese), which establishes ethical guidelines
for research involving human subjects.

All data were used exclusively for research purposes,
ensuring confidentiality and anonymity of participants.
Researchers committed to using the collected information
solely for academic purposes and presenting the results only
at scientific events.

Potential benefits and risks

Although this study does not provide direct benefits to
participants, its findings may contribute to medium- and
long-term improvements in STEMI management, particularly
in the treatment of female patients.

The risks associated with this study are minimal and
primarily related to potential breaches of data confidentiality.
To mitigate this risk, data were stored in a password-protected
database on a dedicated computer, with data collection
restricted to only two authorized researchers.

Results

Between 2021 and 2023, 75 patients were admitted to
this private hospital unit with a diagnosis of STEMI and an
indication for reperfusion therapy via primary angioplasty.
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Of these, 30.7% (23) were female, with an average age
of 65.63 years. Additionally, 70.7% had a prior diagnosis
of systemic arterial hypertension; 34.7% were diabetic;
50.7% had dyslipidemia; 20% were obese; 10.7% were
current smokers; and 9.3% had a history of prior myocardial
infarction. Upon admission, 85.3% were classified as Killip I,
and the median GRACE score was 115 (interquartile range
[IQR]: 97.0 to 138.0). All patients underwent transthoracic
echocardiography during hospitalization, with a median left
ventricular ejection fraction (LVEF) of 53% (IQR: 44% to 62%).

Regarding reperfusion therapy, 93.3% of patients
underwent primary angioplasty, with the radial access route
being used in 92% of cases. Dual antiplatelet therapy consisted
of aspirin as the first agent for all patients, combined with a
P2Y12 inhibitor, with prasugrel or ticagrelor chosen in 86.7%
of cases (Table 1).

When comparing female and male patients, women had
a higher median age (73 versus 62.5 years; p = 0.002) and a
higher median GRACE score (124 versus 110.5; p = 0.056).

Among women, the median age was 73 years (IQR: 62.0
to 80.0), while in men, it was 62.5 years (IQR: 55.3 to 62.8),
a statistically significant difference (p = 0.002). Although there
was a numerical difference, the incidence of hypertension
(78.3% versus 67.3%; p = 0.337) and current smoking (0%
versus 15.4%; p = 0.183) was not statistically significant.
Other risk factors did not differ significantly between men
and women. The proportion of patients classified as Killip |
at admission was similar between female and male patients
(82.6% versus 86.5%; p = 0.404). LVEF was also similar
between sexes, with a median of 54% (IQR: 42% to 62%) in
women and 53% (IQR: 47% to 62.75%) in men (p = 0.752).

Regarding P2Y12 inhibitors, prasugrel was more frequently
used in men (48.1% versus 17.3%; p = 0.012), while ticagrelor
was more commonly used in women (65.2% versus 40.4%;
p = 0.047) (Table 2).

The recorded times in the medical records for symptom-
to-door, door-to-ECG, and door-to-reperfusion were,
respectively, 159 versus 112 minutes (p = 0.717), 8 versus 7
minutes (p = 0.406), and 80 versus 83 minutes (p = 0.719),
between men and women (Figure 1).

The incidence of clinically significant hematoma occurred
in three patients, all female. No vascular complications were
reported in any patients. Six patients died, with a higher
number of deaths among male patients (9.6% versus 4.3%;
p = 0.438) (Table 3).

Discussion

Cardiovascular diseases are among the leading causes of
morbidity and mortality worldwide, affecting both men and
women.*® However, there is a common misconception that
women are at a lower risk, based on the belief that they are
less susceptible to cardiovascular diseases. Moreover, the
presentation of conditions such as STEMI in women often
differs from that in men, who typically experience the classic
symptom of chest pain. Women, on the other hand, tend
to present with other signs and symptoms that can obscure
the initial diagnostic suspicion, delaying self-recognition,



Moraes et al.
Clinical profile in STEMI by sex

Original Article

Table 1 - Baseline characteristics of the population with STEMI
in a private hospital in Salvador, Brazil, from 2021 to 2023

Variables
Age, median [p25; p75] 64 [58; 75]
Sex, n (%)

Female 23 (30.7)

Male 52 (69.3)
HTN, n (%) 53 (70.7)
DM, n (%) 26 (34.7)
Hyperlipidemia, n (%) 38 (50.7)
Obesity, n (%) 15 (20)
Current smoking, n (%) 8 (10.7)
Previous MI, n (%) 7(9.3)
Killip class, n (%)

I 64 (85.3)

I 3(4)

11l 2 (2.7)

v 5(6.7)
GRACE score, median [p25; p75] 115 [97;138]
LVEF (%), median [p25; p75] 53 [44; 62]
PCI, n (%)

Primary 70 (93.3)

Facilitated 1(1.3%)

Rescue 1 (1.3%)
Access route, n (%)

Radial 69 (92)

Femoral 5(6.7)

Others 1(1.3)
ASA, n (%) 75 (100)
P2Y12 inhibitor, n (%)

Ticagrelor 36 (48)

Prasugrel 29 (38.7)

Clopidogrel 10 (13.3)

ASA: aspirin; DM: diabetes mellitus; HTN: hypertension, LVEF:
left ventricular ejection fraction; MI: myocardial infarction;
PCI: primary coronary intervention.

seeking emergency medical care, and diagnosis by healthcare
professionals. The Central Illlustration summarizes the main
differences observed between male and female patients with
STEMI in terms of treatment times and clinical characteristics.

Large registries and observational studies on patients
with acute coronary syndrome have reported a male
predominance, with approximately 70% of cases occurring
in men and 30% in women.**'2 These findings are consistent

with the results of the present study, which found 69.3%
of cases in men and 30.7% in women, reflecting a higher
diagnosis rate of STEMI in the male population. Furthermore,
this sex disparity highlights the underrepresentation of women
in major clinical trials that have tested the therapies currently
used for treating these patients.

In our study, the median age was higher in women, aligning
with previous literature that reports an older average age
among female patients.*? This phenomenon may be explained
by the loss of hormonal protection after menopause, which is
associated with a lower incidence of cardiovascular events in
younger women.*®'? As described by Mehta et al., the decline
in estrogen levels leads to increased endothelial dysfunction
and lipid deposition in blood vessels.?

The risk factors for STEMI are well established in both
the medical literature and clinical practice, though their
prevalence may vary between sexes. Risk factors traditionally
associated with the female population, such as hypertension,
dyslipidemia, and obesity, have been reported in previous
studies.>* 11417 |n the Brazilian VICTIM registry, conducted
in the state of Sergipe with a population similar to that of
the present study, women were found to have higher rates
of diabetes mellitus (42% versus 28.5%; p < 0.001) and
hypertension (75.1% versus 59%; p < 0.001) compared
to men. However, in our study, no statistically significant
difference was observed in the prevalence of risk factors
between sexes, which may be attributed to a potential type Il
error resulting from a small sample size, insufficient to detect
significant differences.

Smoking is a major risk factor for coronary artery disease,
with an unequal incidence between sexes, being more
prevalent among men. This has been reported by Ya'qoub
et al., Gabani et al., Riehle et al., Arias-Mendoza et al.,
and Valero-Masa et al. This discrepancy may be linked
to socioeconomic and cultural factors, as well as a higher
prevalence of risk behaviors among men.*'"'” However, no
such difference was observed in the present study.

The study analyzed the Killip classification, used for
stratifying heart failure severity, and the GRACE score,
employed to assess morbidity and mortality risk in patients with
acute coronary syndrome from hospitalization to 6 months
post-event. Regarding these tools, no statistically significant
differences were found in the distribution of Killip classes or
median GRACE scores between sexes. However, other studies,
such as the Mexican retrospective cohort by Arias-Mendoza
et al., reported that 49.9% of women presented with Killip
class 11, 1, or IV, compared to 38.2% of men. This finding
was supported by the Brazilian VICTIM registry, which also
indicated a higher proportion of women with Killip class Il or
higher (21.4% versus 14.1%; p = 0.018). These data suggest
a potentially greater disease severity and higher mortality
rate among women, aligning with the findings of Silva et al."

Regarding the P2Y12 inhibitor used as an antiplatelet
agent, our study found a preference for more potent drugs
(ticagrelor and prasugrel over clopidogrel), regardless of sex.
Ticagrelor was more frequently prescribed to women, while
prasugrel was predominantly used in men. This difference in
drug selection is directly related to the institutional protocol,

IntJ Cardiovasc Sci. 2026; 39:e20250094
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Table 2 - Comparison of clinical characteristics between men and women

Women (n = 23) Men (n = 52) P value

Age, median [p25; p75] 73 [62; 80] 62.5 [55.3; 62.8] 0.002
HTN, n (%) 18 (78.3) 35 (67.3) 0.337
DM, n (%) 8 (34.8) 18 (34.6) 0.989
Hyperlipidemia, n (%) 11 (47.8) 27 (51.9) 0.743
Obesity, n (%) 3(13) 12 (23.1) 0.353
Current smoking, n (%) 19 (82.6) 8 (15.4) 0.183
Previous MI, n (%) 1(4.3) 6 (11.5) 0.479
Killip class, n (%)

I 19 (82.6) 45 (86.5)

I 2 (8.7) 1(1.9) 0.404

11} 0 (0) 2(3.8)

v 2 (8.7) 3(5.8)
GRACE score, median [p25; p75] 124 [106;141] 110.5 [94.25;132.75] 0.085
LVEF (%), median [p25; p75] 54 [42; 62] 53 [47; 62.75] 0.339
PCI, n (%) 0.639

Primary 21 (91.3) 49 (94.2)
Access route, n (%)

Radial 22 (95.7) 47 (90.4) 0.104

Femoral 0(0) 5(9.6)

Others 1(4.3) 0 (0)
ASA, n (%) 23 (100) 52 (100)
P2Y12 inhibitor, n (%)

Ticagrelor 15 (65.2) 21 (40.4) 0.047

Prasugrel 4 (17.4) 25 (48.1) 0.012

Clopidogrel 4 (17.4) 6 (11.5) 0.492

ASA: aspirin; DM: diabetes mellitus; HTN: hypertension; LVEF: left ventricular ejection fraction; MI: myocardial infarction; PCI:

primary coronary intervention.

which recommends more potent antiplatelet agents as
first-line therapy. The higher frequency of ticagrelor use
in women may be associated with their median age of 73
years, as per institutional protocol and scientific evidence,
which advise against prasugrel in older patients due to an
increased risk of bleeding." '

Sex-related differences documented in the literature
extend beyond disease presentation, diagnosis, and
management, with women experiencing a higher incidence
of post-STEMI complications, including cardiogenic shock
and procedural complications such as hematomas at the
access site.>710121921 The current study showed a low
incidence of clinically significant hematomas and vascular
complications in both sexes, which may be attributed to
the adoption of a specific institutional protocol for the
procedure and post-procedural care.

Regarding initial diagnosis and management, this
study also compared symptom-to-door, door-to-ECG,

Int ) Cardiovasc Sci. 2026; 39:e20250094

and door-to-reperfusion times. However, no statistically
significant differences were observed between sexes in
these parameters. Previous studies, however, have reported
longer treatment times for women compared to men.'7/22-24
This discrepancy may be explained by the implementation
of an institutional protocol for STEMI management, in place
for over 10 years at our institution, as well as the fact that
most emergency patients were already being followed in
the hospital’s cardiology outpatient clinic.

Consistent with our findings, studies such as the one by
Kaul et al. have shown a trend toward reduced treatment
times over the years.?* Their study compared data from two
cohorts in different periods (2000 to 2002 and 2006 to
2008) and found that the median symptom-to-door time
decreased from 121 to 81 minutes in women and from 84
to 59 minutes in men (p < 0.01), highlighting a reduction
in delays in seeking medical care.
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Table 3 - Comparison of clinical outcomes between men and women

Women
Hematoma, n (%) 2 (8.7)
Symptom-to-door time, median [p25; p75] 112 [57.8; 255]
Door-to-ECG time, median [p25; p75] 7[3;12]

Door-to-reperfusion time, median [p25; p75]

83 [53.3; 92.8]

Men P value
0(0)

159 [72.3; 331] 0.717

8 [4; 14.5] 0.406

80 [58; 110.5] 0.719

FIGURE 1: Comparison of clinical outcomes between men and women

" A. Symptom-to-door time (min)

B. Door-to-ECG time (min)

- C. Door-to-reperfusion time (min)
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Figure 1 - Comparison of treatment times between female and male sex in a private hospital in Salvador, Brazil, from January

2021 to June 2023

The study by Riehle et al., a large German cohort,
also compared patient outcomes between 2008 and
2019, showing a reduction in symptom-to-door and
door-to-reperfusion times in both sexes.'” However,
these times remained longer for women. Such findings
reflect improvements in processes, including institutional
protocols and staff training, but also indicate room for
further improvements to provide a more tailored treatment
approach that considers sex-specific disease characteristics.

This study had some limitations inherent to its
observational design. Firstly, it was conducted at a single
center, specifically a private institution in an affluent
neighborhood of Salvador, where a standardized protocol
and a trained team manage acute coronary syndromes.
This setting limits the generalizability of the results, as
socioeconomic differences and variations in hospital
resources may influence treatment outcomes. Additionally,
the presence of a structured STEMI management protocol
at the study site may have introduced institutional bias,
impacting data uniformity. The relatively small sample size
also reduced the statistical power of the analysis, limiting
the ability to detect significant differences between groups.

These limitations highlight the need for caution when
extrapolating these findings to other populations and
settings. Multicenter studies with larger and more diverse
samples may enhance the external validity of the results
and overcome some of the identified barriers, allowing for
more robust and comprehensive analysis of the clinical
and epidemiological profile of STEMI in different contexts.

Conclusion

Cardiovascular diseases, particularly STEMI, remain one
of the leading causes of global morbidity and mortality,
significantly affecting both sexes. However, women often
have different pathophysiological mechanisms than men,
tend to have more risk factors, and present with atypical
clinical manifestations. These factors contribute to delays
in self-recognition, diagnosis, and treatment, negatively
impacting outcomes. As a result, response times and risk
and mortality stratification scores tend to be less favorable
for the female population.

Although some progress has been made in reducing
response times, treatment disparities between the sexes
remain evident worldwide. However, our study, conducted
at a private institution with an institutional STEMI care
protocol managed for over 10 years, suggests that it is
possible to equalize these data between men and women.

This reinforces the need to equitably include women
in clinical trials and to adapt guidelines that account for
their biological and clinical specificities. Recognizing
the differences in pathophysiology, presentation, and
progression of STEMI between the sexes is essential
for implementing more personalized care. Such
personalization can result in more effective interventions,
contributing to improved clinical outcomes for women
and a more efficient approach to managing cardiovascular
diseases in general.

IntJ Cardiovasc Sci. 2026; 39:e20250094
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