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Abstract

Aim: Ischemic heart disease is the main cause of death of women in Costa Rica, and its
incidence has increased over the years. Despite this, there are few clinical studies in this
respect in our country.

The aim of this paper is to present the main clinical and angiographic characteristics of a
group of patients with acute myocardial infarction to establish not only their particularities
but also to allow comparisons with other populations.

Methods: An observational, descriptive, and retrospective study was carried out over a
period of five years, in which patients admitted with myocardial infarction to the Intensive
Care Unit were included.

Demographic data, clinical evolution, complications, angiographic findings, treatment, and
outcome were recorded.

Statistical analysis was quantitative and descriptive, performed with SPSS v.21 software
(IBM Corp., USA), and consisted of calculations of frequency, central tendency, measures of
variability, percentiles, and chi-square.

The Ethical Committee of the Hospital Rafael Angel Calderon Guardia approved the research
protocol (DG-3380-2020).

Results: A total of 54 out of 190 patients were included. The average age was 60 years, with a
mortality rate of 17.9%, which was 5.4% higher than in men.

Most of the patients suffered from arterial hypertension (74%), 24 (44.5%) were smokers and
23 (42.5%) had diabetes mellitus.

The most frequent symptoms were chest pain, cryodiaphoresis, and dyspnea. It was considered
that there was atypical chest pain in 8 cases (15%).

Forty-eight patients were taken for coronary angioplasty and only 35% received it in time.
Pharmacological thrombolysis was applied to 17 patients, and it was successful in only 3 patients.

The right coronary artery and the anterior descending artery were the vessels responsible in
most cases (19 cases (39.5%) each).

Conclusion: This population had clear ischemic symptoms, with severe coronary disease and
higher mortality than men. In general, pharmacological as well as mechanical therapy was
applied late.
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Acute Myocardial Infarction in Women

Ischemic heart disease is the leading cause of
death in women in Costa Rica and in the so-called
western world. Although mortality has gradually
decreased in recent years, its incidence tends to
increase,!> among other reasons due to the aging
of the population, the decrease in infectious-
contagious diseases, the increase in sedentary
lifestyles, and chronic nondegenerative diseases
such as arterial hypertension and diabetes mellitus.

Ischemic heart disease behaves differently in
women than in men. In women, symptoms tend to
be different in intensity and location and sometimes
more subtle; the rate of obstructive lesions in
the coronary vessels is lower and there is greater
morbidity and less recovery after infarction.**

The present study shows the main epidemio-
logical and health characteristics of patients admit-
ted with acute myocardial infarction (AMI), from a
sample of patients obtained over 5 years. Its objec-
tive is to provide a demographic and clinical de-
scription (including evolution and outcome) of this
population that can also be compared with similar
data from their male counterparts in subsequent
studies or with what has already been recorded.?*

To the best of our knowledge, this is the first
investigation of its kind in Costa Rica.

Method

This was an observational, descriptive,
retrospective study, covering a total period of 5 years
(2011t02015),inwhich all patients with the diagnosis
of AMI admitted during that time period were
selected from the Intensive Care Unit (ICU) database.
The database contains clinical and epidemiological
information on the patients, including their
evolution, complications, outcome, and procedures
performed. The rest of the information required was
obtained by consulting the patients’ clinical records.

Of the 190 patients diagnosed with AMI
during this five-year period, we were able to collect
complete information on 54 of them.

The information collected included demo-
graphic data, personal pathological history, symp-
toms, and signs of infarction, electrocardiograph-
ic, echocardiographic, and coronary angiographic
findings, hospital stay, and mortality.
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The statistical analysis was quantitative and
descriptive and was performed with the SPSS v.21
software (IBM Corp.,USA) and consisted of calculating
frequency values, central tendency (mean, mode and
median), measures of variability of range, percentiles,
and chi-square as the main inferential statistical test.

Results

Of the 190 patients with a diagnosis of AMI
admitted to the hospital during the study period, 34
died before hospital discharge and were therefore
excluded from the analysis, and of the remaining
56, it was only possible to recover complete clinical
information for 54 of them, who were finally
included in the study.

The average age of the patients was 60 years
with a range from 30 to 87 years and a mortality of
17.9%. Table 1 summarizes the main characteristics
of the population.

Table No. 1. General characteristics of the population of
women with AMI, Intensive Care Unit, 2011-2015. n=54
patients

Average age and 60 years
percentiles p25: 50,8
p50: 61,5
p75: 69,5
Personal pathological Arterial hypertension 40 (74%)
history Smoking 24 (44.5%)

Diabetes mellitus 23 (42.5%)
Dyslipidemia 20 (37%)
Previous heart disease 13 (24%)
Alcoholism 6 (11%)

Mlicit drugs 3 (5.5%)

Cancer 2 (3.7%)

None 8 (15%

Aerage hospital stay and 8.7 days
percentiles p25:5
p50: 6,5
p75: 10
Overall mortality 13,9 %

percentage for both sexes

Mortality rate for women 17,9% (p: 0,07)

Mortality rate for men © 12,5%
Average age and 60 years
percentiles p25: 50,8
p50: 61,5
p75: 69,5

(a): Data obtained from the ICU database in the same period.
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Acute Myocardial Infarction in Women

Table 2 summarizes the main symptomatic
manifestations and physical signs that were
considered most relevant at the time of admission
for the diagnosis of infarction in the case of patients
already hospitalized for another cause. Chest pain
was the most common symptom and was present
in 89% of the patients likewise, half of the patients
presented with arterial hypertension while 37%
presented with hypotension (systolic arterial
pressure < 90 mmHg) or circulatory collapse.

clinically important vascular lesions. It also shows
the result of the angiography, i.e., how many were
only diagnostic without intervention, how many were
accompanied by balloon angioplasty, and how many
intracoronary stents were placed. As in the previous
table, we included information on the time elapsed
since the patient was admitted to the emergency
department or diagnosed with in-hospital AMI and
taken to the catheterization laboratory. This time is
known as door-to-balloon time.

Table No.3. Patients undergoing angioplasty with and
without intravascular stenting, 2011-2015. n=54 patients

Table No. 2. Symptoms and clinical signs of presenting infarction,
2011-2015. n=54 patients

Chest pain 48 (89%)  Hypertensive emergency 28 (52%)
Cryodiaphoresis 26 (48%)  Tachycardia 14 (26%)
Dyspnea 21(39%)  Hypotension 11 (20.4%)
Atypical pain 8 (15%) Circulatory collapse 9 (16,7%)
Palpitations 6 (11%)  Jugular ingurgitation 7 (13%)
Previous syncope 6 (11%)  Bradycardia 6 (11%)
Others 17 (31,5%) Pulmonary crypts 1(1,9%
No symptoms 1(1,9%)

Regarding electrocardiographic findings, 34
patients (63%) of the patients presented with ST-
segment elevation infarction, but another 5 (9%) of
them presented with ventricular fibrillation. Twelve
patients (22%) presented with ST-segment elevation
and 3 patients (5.5%) had bradyarrhythmias or
atrioventricular block. From the point of view
of electrical localization, 23 patients (42%) had
anterior infarction, 19 (35%) inferior infarction,
11 (20%) lateral infarction, and only one right
ventricular infarction.

Regardingtheresults of theuse of thrombolytic
therapy (specifical streptokinase) and its clinical
efficacy in resolving myocardial ischemia, 37
patients (69%) were not thrombolysis versus 17
(31%) who were. Thrombolysis was effective in
3 patients. When the door-to-needle time (i.e.,
the time elapsed between the patient’s admission
to the emergency department and the start of
thrombolytic infusion) was considered, 9 patients
were thrombolysis between the first 61 minutes to
60 hours, 4 of them were thrombolysis between the
first 6 to 12 hours, 3 others between 12 to 24 hours
and only one after 24 hours of symptom onset. All
thrombolysis patients underwent angioplasty.

Table 3 shows the data collected through
coronary angiography regarding the location of the
culprit lesion, and the presence and location of other

Angioplasty Yes: 48 (89%)
No: 6 (11%)

60 minutes - 12 hours: 17 (35%)

12 hours to 24 hours: 12 (25%)

> 24 hours: 19 (40%)

Right coronary artery: 19 (39.5%)
Anterior descending artery: 19 (39.5%)
Circumflex artery: 7 (14.5%

Left common trunk: 1 (2%)
Unidentified culprit vessels :2 (4%
Right coronary artery: 30 (62.5%)
Anterior descending artery: 30 (62.5%)
Circumflex artery: 18 (37.5%)

Left common trunk: 6 (12.5%)

Vessels without lesions:1 (2%)

Door-to-balloon
time

Guilty vessel

Vessels with lesions

Intervened vessels Anterior descending artery: 22 (46%)
Right coronary artery: 20 (41.5%)
Circumflex artery: 12 (25%)

Left common trunk: 3 (6%)

None: 4 (8.3%)

In addition, the coronary vessel considered to
be the culprit of the infarction, the total number of
vessels in which obstructive and luminographically
significant atherosclerotic lesions were found
(lesions that obstruct the coronary lumen by more
than 50%) and the number of vessels intervened
(some patients had 2 or more stents placed) during
the same angiographic intervention are detailed.
Multivessel disease was found to be present in most
patients, with an average of 2 lesions per patient,
with 30% of patients having 2-vessel disease and
18% having 3-vessel disease or involvement of the
left main coronary artery.

A total of 37 stents were placed and only one
of them was unmedicated (“bare metal”).
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Table 4 summarizes the main mechanical
and non-mechanical complications of infarction
in patients.

Table No.4. Main mechanical and non-mechanical
complications of AMI in women, 2011-2015 n=54
patients

Mitral valve dysfunction 16 (30%)

Cardiogenic Shock 10 (18,5%)

Pericardial tamponade or effusion 4 (7%)
Papillary muscle rupture 1(1,9%)
Re-infarction 1(1,9%)
There was no 35 (65%)

Two of the patients were rushed to cardiac
surgery because of the severity of the lesions.

At discharge, transthoracic echocardiography
was performed in 32 of the patients and showed
that 16 (50%) of them had an ejection fraction (EF)
of 40-59%, 10 (31%) had an EF between 21-39%, 3
patients had an EF greater than 60% and 3 patients
had an EF of 20% or less.

Discussion

As reported in the world literature,>’ the
patients who are infarcted are relatively young
-practically 34 of them are under 70 years of age-
and although most of them certainly had a good in-
hospital evolution judging by the length of stay, need
for surgery, and mechanical and non-mechanical
complications. However, according to our ICU
database, their mortality rate was 6 points higher
than that of men admitted with the same diagnosis
and in the same period (17.9% in women vs. 12% in
men) and nearly 1 in 6 did not survive the infarction.
Comparatively speaking, only 1 in 8 men died of AMI
during the same study period. Conspicuously similar
findings have been described in the international
literature, for example, Wells®> explains that from
1979 to 2011 infarct mortality in men decreased by
17%, whereas in women it decreased by only 2.5%.

The specific reasons for the higher mortality
in women merit a new study aimed at investigating
this issue.

On the other hand, it should be noted, as
always, that smoking is, after arterial hypertension,
the main risk factor for ischemic heart disease. With
these data, it is feasible to repeat this observation
in the future in the hope that the new anti-smoking
measures will improve these numbers (Law 9028,
General Law for the Control of Tobacco and its
Harmful Effects on Health, of 2012).8

In this study, there was no record of a true
atypical presentation of infarction in women,
although the correct term instead of atypical is
different from that expected in men. Typical” chest
pain was the cardinal manifestation in almost 90%
of the patients, whereas, despite the high rate of
diabetic patients, there was only one case of silent
infarction. It has been described that one of the
causes of increased mortality of AMI in women is the
delay in treatment due to the different presentation
of symptoms,>*7? here this does not seem to have
greater weight because the clinical presentation
turned out to be quite like the classic description of
the manifestations of myocardial ischemia.

Electrocardiographic findings showed that, as
in men, anterior infarction was the most frequent
but closely followed by inferior infarction. Coro-
nary angiography found obstructive findings com-
patible with the electrical localization of the area
of ischemia in most cases, demonstrating that elec-
trocardiographic topography is precise, although
not always accurate.

Both pharmacological and mechanical
coronary reperfusion strategies were applied late.!%12

Streptokinase was administered to a few
patients and to almost half of them after 6 hours
of symptom onset; this is one of the reasons why
its success rate was so low. Although most patients
were taken for angioplasty, only 35% were taken
before 12 hours, thus missing the best window of
opportunity. There was no statistically significant
relationship between door-to-balloon time and
mortality, but these late openings could explain why
41% of patients were discharged with an ejection
fraction of less than 40% (“time is muscle”).
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Women with ST-elevation AMI have a
higher short- and long-term mortality than men
but seem to do better, at least in the short term,
with thrombolytic therapy!!, with the caveat that
there are no studies with streptokinase. Perhaps
it would be better to favor the use of direct-acting
thrombolytics over angioplasty in women, to
improve mortality and reduce morbidity.

It has been described that the distribution
and effect of coronary plaques differs according to
sex, with about 60% of symptomatic women having
no obstructive lesions found on angiography. 4115
In our case, the presence of significant lesions was
much higher due to the use of a small sample affected
by detection bias and is not a true statistical finding.

On the other hand, Smilowitz et al.'* in a study of
autopsies, found 16% of patients who died of AMI to
have significant lesionsin 2 vessels and 20% of patients
with significant lesions in 3 vessels (for this study, 75%
of coronary artery obstruction was considered severe).
When comparing these findings with the results of
this sample, the incidence of obstructive lesions in 2
vessels is very high and reflects a more severe degree
of ischemic heart disease.

In conclusion, female patients with AMI
not only have a higher mortality than their male
counterparts, but also have severe coronary artery
disease. And although their ischemic symptoms
were very clear and patent, they received reperfusion
treatment, both pharmacological and mechanical,
late according to ischemic disease management
guidelines, which probably contributed to higher
mortality and greater loss of viable myocardial tissue.
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