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Abstract

Background: Myocardial reperfusion is a fundamental part of the treatment for ST elevation myocardial infarction 
(STEMI) and is responsible for reducing morbidity and mortality in affected patients. However, reperfusion rates are 
usually lower and mortality rates higher in women compared to men.

Objectives: To evaluate the prevalence of the use of reperfusion therapies among women and men with STEMI in 
hospitals where percutaneous coronary intervention (PCI) is available in the state of Sergipe.

Methods: This is a cross-sectional study that used data from the VICTIM Register. Patients diagnosed with STEMI admitted 
to the four hospitals (one public and three private) where PCI is available in the state of Sergipe were evaluated, from 
December 2014 to June 2018. A multivariate analysis with adjusted model using mortality as a dependent variable was 
made. In all analyses, the level of significance adopted was 5% (p < 0.05).

Results: A total of 878 volunteers with a confirmed diagnosis of STEMI, of which 33.4% were women, were included in 
the study. Only 53.3% of the patients underwent myocardial reperfusion (134 women versus 334 men). Fibrinolysis was 
performed only in 2.3% of all patients (1.7% of women versus 2.6% of men; p = 0.422). The rate of primary PCI was lower 
(44% versus 54.5%; p = 0.003) and hospital mortality was higher (16.1% versus 6.7%; p < 0.001) in women than in men.

Conclusions: Women have significantly lower rates of primary PCI and higher hospital mortality. Reperfusion rates were low in 
both sexes and there was a clear underutilization of thrombolytic agents. (Arq Bras Cardiol. 2021; 116(4):695-703)

Keywords: Myocardial Infarction; Women; Myocardial Reperfusion; Percutaneous Coronary Intervention; Morbimortality; 
Gender and Health; Healthcare Disparities

Percutaneous coronary intervention (PCI) is currently 
considered the gold standard treatment for STEMI because it has 
better success rates, a higher frequency of complete reperfusion 
(TIMI grade 3) and a lower incidence of recurrent ischemia, 
reinfarction and death when compared to fibrinolysis. The 
procedure is indicated for patients with STEMI who may have 
access to therapy within 90 minutes of diagnosis, in addition to 
those who have contraindications to the use of fibrinolytic drugs 
or in cardiogenic shock. Its use is beneficial if performed within 
12 hours of the onset of pain, or up to 24 hours after diagnosis, if 
ischemia persists. The use of fibrinolytic drugs is of fundamental 
importance for patients who will not have timely access to PCI 
and patients in the prehospital environment.1,7,8

Despite the proven relevance of early coronary reperfusion 
therapy, several studies have shown disparities between sexes 

Introduction
Early myocardial reperfusion is the mainstay of the 

treatment of acute myocardial infarction with ST elevation 
(STEMI) and its use is associated with better prognosis.1 
However, in different parts of the world, women have 
presented lower reperfusion rates than men.2-6
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when it comes to the approach for patients with STEMI.2-6 Women 
have lower rates of PCI and fibrinolysis than men2-6 as well as 
more complications associated with reperfusion therapy.9-11 In 
women, the prognosis after ischemia is worse than in men, possibly 
reflecting a less aggressive therapeutic approach.4,6,12,13

This study aimed to assess the prevalence of the use of 
reperfusion therapies among women and men with STEMI in 
hospitals where PCI is available in the state of Sergipe.

Materials and methods
This is a cross-sectional study that used data from the VICTIM 

Register14 - Via Crucis for Treatment of Myocardial Infarction, 
collected from December 2014 to June 2018, in the four hospitals 
in Sergipe where PCI is available. All institutions are located in 
the capital; only one of them serves public service users and is 
renowned for its performance in the treatment of STEMI. The 
other institutions are private and offer assistance on demand.

The collection was carried out by the researchers using 
their own research questionnaire which was composed of the 
following variables: age, ethnicity, social class, education, health 
coverage, risk factors, symptoms at presentation, Killip and 
Kimball classification, GRACE risk score; data regarding the time 
elapsed between the onset of symptoms and the decision to call 
for help, the decision to call for help to arrival at the first hospital 
without angioplasty, time from the first hospital to the hospital 
with angioplasty, and the total time elapsed since the onset of 
symptoms until arrival at the hospital with angioplasty; use of 

fibrinolytic treatments, PCI or coronary artery bypass grafting, in 
addition to clinical course of patients during hospitalization after 
AMI regarding mortality, chronic heart failure, re-infarction, or 
shock. The information was collected through interviews with the 
patient or caregiver and from patients’ medical records.

The study included all patients over 18 years of age admitted 
to the above-mentioned hospitals after confirmation of STEMI by 
an electrocardiogram, and according to the V Brazilian Society 
of Cardiology guidelines,1 which suggests the presence of at least 
one of the following five criteria for confirmation of the diagnosis 
of infarction: symptoms of myocardial ischemia such as chest 
pain; changes in the ST segment/T wave or complete left bundle 
branch block; development of pathological Q waves on the 
ECG; imaging evidence of loss of viable myocardium or wall 
motion abnormalities; or the identification of an intracoronary 
thrombus by angiography or autopsy. In addition, patients signed 
an informed consent form before inclusion in the study. 

Patients who died before the interview, patients who were 
not eligible for inclusion in the Via Crucis, that is, who were 
hospitalized for other causes when STEMI was detected and 
hence did not go through the timeline from the onset of out-of-
hospital symptoms until arrival at the hospital with PCI; patients 
who did not sign the informed consent form; who suffered 
reinfarction within 28 days after the incident myocardial infarction; 
patients who had a change in diagnosis, that is, those who were 
admitted for STEMI, but were identified with another problem 
after the exams; and patients assisted by a health plan seen in a 
philanthropic hospital (Figure 1) were excluded from the study. 

Figure 1 – Flowchart of excluded patients; STEMI: ST elevation myocardial infarction.

Patients initially admitted with a diagnosis of STEMI 
to hospitals with PCI

N=998

Patients initially admitted with a diagnosis of STEMI
VICTIM register

N=878

Men
N=585

Women
N=293

Excluded:
• 38 covered by a health plan, seen in a philanthropic hospital
• 36 had progressed to death before the inerview
• 25 showed a change in diagnosis
• 7 STEMI patients had been hospitalized for other causes
• 7 did not sign the consent form
• 7 suffered reinfarction witin 28 days of incident infarction
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Data collection was carried out consecutively in the selected 
institutions.

This research was approved by research ethics committee 
of the Federal University of Sergipe (UFS) (approval number 
483,749).

Statistical analysis
Categorical variables were described using absolute 

and relative frequency, and continuous variables were 
described using mean and standard deviation or median and 
interquartile range, according to the normality of the data. 
To assess differences in measures of central tendency, the 
Shapiro-Wilk test was first applied to assess the adherence 
of continuous variables to the normal distribution, and when 
the validity of this assumption was confirmed, the Student’s t 
test was used for independent samples; otherwise, the Mann-
Whitney test was used. Categorical variables were assessed 
using Pearson’s χ2 test. In the multivariate analysis, a simple 
logistic regression was used; mortality was the outcome and 
sex was the independent variable. The model was adjusted 
for health coverage, age, reperfusion and GRACE Risk Score. 
The statistical analysis was performed using the SPSS software 
for Windows version 17; results were considered statistically 
significant if p-values were less than 0.05, with 95% confidence 
interval.

Results
A total of 878 patients (33.4% women) diagnosed with 

STEMI were studied. Compared to men, women were older, 
most belonged to lower social class, did not finish college, and 
30% never went to school. The predominant ethnic group was 
non-white in both groups and the most used service was the 
public service, as can be seen in Table 1.

Regarding the time from symptom onset to arrival at the 
hospital where PCI was available, no significant difference 
between sexes was observed in the time spent from the onset 
of symptoms to the decision to call for medical help, or in the 
time between the decision to call medical help and arrival at 
the first hospital without capacity to perform PCI. However, 
the time spent from presentation at the first hospital to arrival 
at the hospital where PCI was available was significantly longer 
for women than men, with a median of 460 h (IQ 233.75-
1283.25) and 390 h (IQ 215- 775), respectively. The same 
was observed when only users of the Unified Health System 
(SUS) were analyzed, with a median of 535h (IQ 330-1565) 
and 450h (IQ 300-1035) for women and men, respectively. 
As for the total time spent between the onset of symptoms 
and arrival at the hospital where PCI was available, there was 
a significant delay to treatment in both men [545h (IQ332-
1122)] and women 705h [(IQ 71-1612.5)].  This was clearly 
associated with the type of health system, as the time was 
longer for users of the public system compared with users 
of the private one [792.5h (456.75-1800) and 598h (390-
1331.75), respectively]. In addition, in the public service, the 
number of women who were not reperfused was significantly 
greater than in the private service. No differences were found 
in the use of fibrinolytic agents, success of PCI, and coronary 
artery bypass grafting between men and women (Table 2). 

However, the logistic regression between mortality and 
sex revealed a higher likelihood of death in the female sex 
[CR = 2.54 (95% CI: 1.58-4.06); p < 0.001], as well as when 
adjusted for health coverage [CR = 2.47 (95% CI: 1.54-3.96); 
p < 0.001], health coverage and age [CR = 2.27 (95% CI: 
1.40-3.59); p = 0.001], health coverage, age and reperfusion 
[CR = 2.20 (95% CI: 1.35-3.59); p = 0.002], health coverage, 
age, reperfusion and GRACE risk score [CR = 2.36 (95% CI: 
1.44-3.88); p = 0.001].

Discussion
In the present study, lower reperfusion rates and higher 

mortality rates were observed in women than in men. Moreover, 
the rate of use of reperfusion therapy was low in both sexes, and 
significantly lower in women. Several national and international 
studies have called attention to the low rates of reperfusion as 
a growing problem, and thus more effective strategies for the 
implementation of care protocols for the treatment of STEMI 
are urgently required.15,16

The present findings are similar to those of previous studies 
carried out in the north and northeast of Brazil reporting a 
reperfusion rate in patients with STEMI of 52.5%.16 This confirms 
that we are far from meeting the recommendations on reperfusion 
rates, such as observed in developed countries. For example, 
the STRategical Reperfusion Early After Myocardial infarction 
(STREAM) study observed rates as high as 98.2% of patients 
treated and receiving some reperfusion strategy (thrombolysis 
with or without rescue or primary PCI) in a developed country.17

The present study also revealed an inequality between sexes, 
with lower rates of reperfusion in women when compared to 
men, especially when analyzing data from SUS users. Such 
inequality was also verified in several national and international 
studies,2,3,4,6,18 such as the study conducted in China – Insights 
From the China Patient-Centered Evaluated Assessment the 
Cardiac Events (PEACE) – in which Chinese women had lower 
reperfusion rates even when they were promptly referred for 
treatment.6 The study entitled Variation in Recovery: Role of 
Gender on Outcomes of Young AMI Patients (VIRGO) found 
that, in the United States, women were 2.31 times more likely 
to not receive reperfusion than men.18

Some studies have pointed out that the greater number of 
comorbidities and the fact of having a more severe condition at 
the time of the diagnosis of STEMI could expose women to the 
risk-treatment paradox, in which it is observed that patients with 
a more severe condition receive less therapeutic interventions.19,20 
In these cases, the physician may not offer adequate treatment 
because he believes that the intervention will be useless in view 
of the patient’s severe state, or because he fears that the adverse 
effects will outweigh the benefits generated by the intervention 
in the patient with multiple comorbidities.19 In the PEACE study, 
women had a higher frequency of risk factors than men, including 
those assessed in the present study, except smoking, which was 
more prevalent among men.6 From this perspective, the Global 
Registry of Acute Coronary Events study found that women were 
older and had more comorbidities when treated with PCI.20 
Accordingly, in the present study, women were older, and had a 
higher number of associated risk factors and a more severe Killip 
and Kimball classification than men.
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As for the average time spent between arrival at the first 
hospital and access to the hospital with PCI service, a much longer 
time than that suggested by the Brazilian guideline1 was observed 
when analyzing the total population. Analysis of the average time 
from symptom onset to arrival at the hospital with hemodynamics, 
stratified by sex, treatment delay was even greater among women, 
which was maintained in the analysis of SUS users only. Thus, 
the delay to arrive at the hospital with angioplasty reflected in 
low rates of use of primary PCI in the general population, with 
lower rates in women when compared with men in the general 
population (Figure 2) and among SUS users. In the evaluation 
of users of private health services, more expressive values were 
observed for the performance of primary PCI in females. In Brazil, 
factors associated with health service, such as difficult access and 
little structure, besides the inadequate choice of transportation 
made by patients, can contribute to inadequate access to therapy, 
leading to long delays.15,21 Contrary to other reports,12,22,23 in the 
present study, women did not experience significant delays, 
compared to men, when making a decision to call for help.

Values found for the use of fibrinolytic agents were lower 
than those observed in the PEACE study, which found that in 
2011, 26.8% of women and 33.5% of men with STEMI were 
submitted to fibrinolysis.6 Furthermore, the study entitled Global 
Utilization of Streptokinase and Tissue Plasminogen Activator for 
Occluded Coronary Arteries (GUSTO I) reported a higher rate 
of mortality and complications among women after fibrinolysis 
when compared with the volunteers submitted to PCI,11,24 since 
the early thrombolytic therapy, with due indication, reduces 
mortality in both sexes.7 However, there are several barriers to 
the use of this therapy, since women have more contraindications 
to this method and greater risks of complications.11

In an American study conducted in 2018, mortality within 
30 days after STEMI was 10.7% in women and 4.6% in men 
(p = 0.002).25 In the present study, women had significantly 
higher rates of hospital mortality and post-ischemic heart 
failure than men. The GUSTO I24 and ACC-NCDR9 (National 
Cardiovascular Data Registry- American College of Cardiology) 
records corroborate the information and show that women are 
more likely to develop heart failure following AMI. However, 
the association of risk factors, greater delay in reach the hospital 
with PCI service, and age of appearance of the condition may 
also have impacted the higher mortality rate,11,13 in addition to 
the longer time spent receiving treatment9,14,15,26 and less access 
to adequate treatment.4,6,12,13,15 

The present study brought an assessment between public and 
private services, which revealed worse results for users of the 
public service, especially among women. In addition, our findings 
point to an absence of public policies regarding adequate access 
of patients with STEMI to adequate treatment.

Limitations
The present study has some limitations that include the low 

social and educational level of participants, especially among 
SUS users, which may have compromised the self-reporting of 
their medical history. The collection of data on door-to-balloon 
time was compromised by the lack of information of times in the 
medical records, especially in the public service. In addition, only 
mortality and hospital outcomes were studied and there was no 

follow-up after discharge to assess whether there were disparities 
between sexes regarding prognosis after hospitalization.

Conclusion
Disparities between sexes were observed in the present 

study with lower rates of primary PCI and higher rates of 
hospital mortality among women. The low use of primary 
PCI was probably one of the variables responsible for the 
higher mortality in women. The low rates of reperfusion in 
women, both considering the general population and in SUS 
users only, were directly associated with delayed arrival at the 
hospital with hemodynamic service, since early reperfusion is 
the key point of treatment. Such findings point to the need for 
strategies to improve access of women with STEMI to effective 
therapeutic strategies.
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TOTAL TIME

MEN
37.8h ± 33.8

WOMAN
25.1h ± 44.7

ONSET OF 
SYMPTOMS

DECISION
TO CALL FOR

HELP

HOSPITAL 
WITHOUT 

ANGIOPLASTY 
SERVICE

HOSPITAL WITH 
ANGIOPLASTY 

SERVICE

MEN
2.5h ± 5.1

WOMAN
2.8h ± 6.1

MEN
0.8h ± 1.0

WOMAN
0.9h ± 13.1

MEN
17.4h ± 33.1

WOMAN
21.7h ± 44.8

Figure 2 – Timeline of access to treatment of patients with ST elevation myocardial infarction.
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