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Acute myocardial infarction is responsible for a great
number of hospital stays all over the world and for a great
number of deaths 1,2. Several variables have been used to
predict the evolvement and to guide the treatment of pa-
tients with acute myocardial infarction. Those  that stand
out are age, sex, hypertension or hypotension, diabetes,
size and location of the infarction, hypotension, ventricular
dysfunction, left ventricle dimensions, and the level of
neurohormonal activation 3-5.

In recent years, new therapeutical interventions were
introduced based on the evidences of major clinical  trials
that reduced morbidity and enhanced survival after acute
myocardial infarction. Among these strategies, are the use of
reperfusion therapy, antiplatelet agents, angiotensin-con-
verting enzyme inhibitors, and beta- blockers 6-9 .

However, reports from the literature suggest that a
great number of patients with acute myocardial infarction
may not be receiving the recommended treatment 10-12. This
phenomenon may be due to the characteristics of the hospi-
tals in which the patient with the myocardial infarction is ad-
mitted, as well as patient’s peculiarities 13,14.

This study aimed at evaluating the clinical profile of
patients with a diagnosis of acute myocardial infarction,
seen at an academic medical center hospital in the country-
side area of the State of São Paulo. Additionally, we have
assessed the adherence to current recommendations for the
treatment of acute myocardial infarction, and identified the
variable predictors of 30-day mortality after admittance.

Methods

We retrospectively assessed the charts of patients ad-
mitted to the intensive care unit of the Hospital das Clínicas
da Faculdade de Medicina de Botucatu, UNESP, from Janua-
ry 1992  to December 1997. In this period, 211 patients were
admitted with acute myocardial infarction, confirmed by
combinations of precordial pain and/or electrocardiogra-
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Objective - To evaluate clinical profiles, predictors of
30-day mortality, and the adherence to international re-
commendations for the treatment of myocardial infarction
in an academic medical center hospital.

Methods - We retrospectively studied 172 patients
with acute myocardial infarction, admitted in the intensive
care unit  from January 1992 to December 1997.

Results - Most patients were male (68%), white
(97%), and over 60 years old (59%). The main risk factor
for coronary atherosclerotic disease was systemic blood
hypertension (63%). Among all the variables studied, re-
perfusion therapy, smoking, hypertension, cardiogenic
shock, and age were the predictors of 30-day mortality.
Most commonly used medications were: acetylsalicylic
acid (71%), nitrates (61%), diuretics (51%), angiotensin-
converting enzyme inhibitors (46%), thrombolytic therapy
(39%), and beta-blockers (35%).

Conclusion - The absence of reperfusion therapy,
smoking status, hypertension, cardiogenic shock, and ad-
vanced age are predictors of 30-day mortality in patients
with acute myocardial infarction. In addition, some me-
dications that are undoubtedly beneficial have been under-
used after acute myocardial infarction.
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phic alterations and a serum increase of in cardiac enzymes.
After reviewing the charts, we  selected 172 patients who had
the necessary information required for the study protocol.

Regarding clinical profiles, data were obtained from
the history and physical examinations at admission. Study
variables were: age, sex, race, heart rate, systemic blood
pressure, electrocardiographic location of the infarction
(anterior, inferior, other), and cardiac enzymes.

With respect to risk factors, family history was investi-
gated, as well as smoking status, and also the occurrence of
hypertension, diabetes, and dyslipidemia. These variables
were classified as traditional risk factors. Positive family his-
tory included those who had first-degree relatives or 2 pre-
vious generations. Smokers were defined as those patients
who smoked daily regardless of the number of cigarettes
smoked. Diabetes patients were classified as those who, in
previous examinations and during admittance, had a fasting
blood glucose concentration compatible with the diagnosis.
Hypertension was considered in those who had this diag-
nosis prior to the acute myocardial infarction. Dyslipidemia
was determined by the presence of increased serum levels of
low density lipoproteins and/or decreased serum levels of
high density lipoproteins. The risk factor obesity was not
included due to this variable not being indicated in the chart.

 Concerning the complications experienced by the
patients during their stay in the intensive care unit, the diag-
noses that were found in the charts were accepted. If certain
information, such as report of cardiogenic shock or con-
gestive heart failure, was missing, it was considered as
nonexistent.

The 10 most frequently prescribed classes of medicati-
on during admittance in the intensive care unit were evalua-
ted concerning the percentage of use, considering only
those drugs used for at least 48 hours.

Regarding the statistical analysis, patients were divi-
ded into 2 groups, survivors and nonsurvivors. To study
continuous variables, we used the student's t test and
Mann-Whitney test, whereas, to study dichotomous
variables, we used the chi-square test. Variables that could
predict the patients’ evolvement during the one-month
follow-up period were identified using a multivariable
analysis (multiple logistic regression study). P<0.05 was
considered statistically significant.

Results

Duration of precordial pain, from the onset of symp-
toms up to the moment of the first assessment in the emer-
gency room, was 10.6±15 hours. The characteristics of the
patients when diagnosis of acute myocardial infarction was
obtained are shown in table I. The analysis of the charts al-
lowed determination of the race of 159 patients, the blood
pressure (diastolic, systolic, and mean) of 171 patients, and
the heart rate of 161 patients. The other variables could be
recovered in 172 patients. In the 30-day period after admit-
tance to the intensive care unit, the statistical analysis of
those variables demonstrated that the mortality rate was

higher in older patients (69.7+9.6 years) than in younger
ones (58.8+11.1 years) (P<0.001). Likewise, surviving pa-
tients had heart rates statistically lower on admission than
those who died later. The other variables, sex, race, blood
pressure, creatine kinase (CK), MB isoenzymes (CKMB),
and location of the infarction were not statistically different
between  the two groups. During the 30-day observation
period, 39 (22%) patients died.

Variables that are usually used as indicators of a poor
prognosis after myocardial infarction are listed in table II.
Some data were statistically different between the surviving
and deceased patients. Of the deceased patients, 43.6% (17
out of 39) had cardiac arrhythmias, but  only 22.6% (30 out
of 133) of the surviving patients had sustained arrhythmias
(P=0.02). Cardiogenic shock was seen in 43.6% (17 out of
39) of the deceased patients and in 2.3% (3 out of 133) of the
surviving patients (P=0.001).

Table III presents data concerning risk factors for co-
ronary disease. Considering all the patients included in our
study, 93.7% of the patients had at least one classical risk
factor. The variables were family history of coronariopathy,
presence of dyslipidemia, smoking status, hypertension,
and diabetes mellitus. The only variable that was statistical-
ly different between the 2 groups was smoking status. Thus,

Table I – Characteristics of the patients with acute myocardial
infarction in the first assessment

Survivors Nonsurvivors Significance
(n=133) (n=39)

Age 59±1 70±9                    <0.001
Male 67.6% 61.5% 0.60
White 97.1% 96.7% 0.66
HR (bpm) 80 (64-91) 88 (75-104) 0.02
MBP (mm Hg) 93 (83-104) 103 (90-117) 0.09
CK (UI/mL) 550 (326-937) 537 (302-877) 0.75
CKMB (UI/mL) 62 (38-116) 75.5 (26-119) 0.88
AMI Location 0.09
Anterior 47% 25%
Inferior 37% 47%
Other 16% 28%

AMI- acute myocardial infarction; HR- heart rate; MBP- mean blood
pressure; CK- creatine kinase; CKMB- MB isoenzyme; bpm- beats per
minute. Values concerning age are expressed in mean ± standard deviation;
values concerning FC, MBP, CK, and CKMB are expressed by the median
and 25th and 75th percentiles.

Table II – Complications after acute myocardial infarction

% Total Survivors Nonsurvivors Significance
(n=133) (n=39)

Angina 12% 14.3% 5.1% 0.21
CHF 30% 25.5% 38.5% 0.17
Hypotension 20% 16.5% 25.6% 0.29
Cardiogenic
shock 12% 2.3% 43.6%             0.001
Pericarditis 5% 4.5% 7.7% 0.71
Arrhythmias 27% 22.6% 43.6% 0.02

CHF- cardiac heart failure.
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33.3% (13 out of 39) of the smokers died, while 62.4% (83 out
of 133) survived (P = 0.002). Table IV presents the data rela-
ted to the treatment used in patients during admittance to
the intensive care unit. Additional drugs used: acetylsalicy-
lic acid, diuretics, antiarrhythmic drugs, calcium channel
blockers, angiotesin-converting enzyme inhibitors, anticoa-
gulants, and nitrates, were not associated with significant
changes between the groups compared.

Among all the variables studied (clinical features, risk
factors, complications, and treatment), the use of thrombo-
lytic therapy and smoking resulted in higher survival rates in
the 30-day period. On the other hand, systemic blood hyper-
tension, cardiogenic shock, and advanced age resulted in
increased mortality in the study period (fig. 1).

Discussion

The main findings of our study, in which we analyzed
clinical profiles, predictors of 30-day mortality, and the treat-
ment of patients with acute myocardial infarction in an aca-
demic medical center hospital, were 1) 30-day mortality was
22%; 2) patients with acute myocardial infarction have the
same clinical profile in small cities as patients in the great ur-
ban areas; 3) thrombolytic therapy, smoking status, hyper-
tension, cardiogenic shock, and age were the predictors of
30-day mortality; 4) drugs recommended as standard treat-
ment of for acute myocardial infarction, such as thromboly-
tic therapy, acetylsalicylic acid, and beta-blockers, are un-

derused; 5) drugs used for the treatment of congestive heart
failure after acute myocardial infarction, such as diuretics,
nitrates, angiotensin-converting enzyme inhibitors, and
inotropic drugs, are prevalent.

The clinical profile of the patients in this study was si-
milar to those of  other studies 14,15. The duration of precor-
dial pain is an important fact and has clinical implications. In
our study, the mean time of pain was greater than 10 hours
from the onset of the symptoms to the first assessment in the
emergency room. This is probably because our hospital is a
referral center in the countryside area of  São Paulo State
and receives patients from several regions of São Paulo and
from other states. Therefore, this reflects characteristics bo-
th from our service and from the patients we see. An immedia-
te result of this phenomenon was the relatively low percenta-
ge of patients who underwent reperfusion therapy (39%),
which is similar to results reported in other studies 13,16. In an
analysis of 2,409 patients, in which 30% fulfilled the criteria
for reperfusion therapy, only 72% of them received this
treatment 16. These studies suggest that although this treat-
ment is undoubtedly beneficial 17, many factors exist turning
it of difficult access for acute myocardial infarction patients.
This fact results in lower adherence to the treatment compa-
red to international recommendations for the administration
of reperfusion therapy after acute myocardial infarction 18.

We considered the following traditional risk factors as
risk factors for atherosclerotic coronary disease: hyperten-
sion, smoking, dyslipidemia (increased serum levels of low
density lipoproteins, decreased serum levels of high density
lipoproteins), male gender, and diabetes mellitus. However,
in recent years, other risk factors have been identified, for

Table III – Traditional risk factors for atherosclerotic heart disease

% Total Survivors Nonsurvivors Significance
(n=133) (n=39)

Smoking 56% 62.4% 33.3% 0.002
Diabetes mellitus 26% 24.8% 30.7% 0.590
Hypertension 63% 61.6% 69.2% 0.500
Family history 19% 22.5% 7.7% 0.070
Dyslipidemias 17% 20.3% 5.1% 0.047

Many factors exist turning it of difficult access for acute myocardial infarction
patients.

Table IV – Therapeutics used during Intensive Care Unit stay

% of use Survivors Nonsurvivors Significance
total (n=133) (n=39)

Thrombolytic
therapy 39% 45.9% 15.4% 0.001
ASA 71% 73.7% 61.5% 0.200
Nitrates 61% 61.5% 60.9% 0.910
Beta blockers 35% 40.6% 15.4% 0.007
Diuretics 51% 48.1% 58.9% 0.310
Inotropics 30% 24.1% 48.7% 0.006
ACEI 46% 48.1% 38.4% 0.380
Calcium
channel blockers 17% 18.8% 10.2% 0.310
Anticoagulant  agent 39% 42.1% 28.2% 0.170
Antiarrhythmic drugs 29% 28.6% 30.7% 0.950

ASA- acetylsalicylic acid; ACEI- angiotesin-converting enzyme inhibitors. Fig. 1 - Predictors of 30-day mortality in patients after acute myocardial in-
farction.  CI  - confidence interval.
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example lack of exercise, obesity, fibrinogen alterations, and
other serum lipids alterations,  and genetic factors 19. The
participation of these factors in atherosclerosis has been
increasingly valued: only 6.3% of our patients did not have
at least one traditional risk for atherosclerotic disease.

Our study confirmed that, the absence of reperfusion
therapy, presence of  hypertension, cardiogenic shock, and
advanced age are independent factors associated  with
greater mortality, in 30 days, in patients with acute myocardial
infarction. A paradoxical association was verified between
history of smoking and lower mortality after infarction.
Although smoking is a recognized risk factor for atheros-
clerotic disease, regarding acute myocardial infarction, in-
farction smoking patients are, on average, 10 years younger
than  nonsmoking patients, therefore, having fewer risk
factors such as ventricular dysfunction 20. This fact could
explain the occurrence of lower mortality in smokers compa-
red to nonsmokers in our study, because many variables  was
not included in our multivariable analysis.

Our study showed that beta-blocking agents are still
underused, despite the evidences of its beneficial use after
myocardial infarction, even in the presence of ventricular
dysfunction 9,21,22. These data are in accordance with that of
previous studies 11,13,14, suggesting the presence of some
resistance by the physicians with this class of drugs.

Regarding angiotensin-converting enzyme inhibitors, al-
though clinical studies confirm unquestionable benefits when
administered in patients with ventricular dysfunction 23,24,
favorable evidences exists of its use in all patients after acu-
te myocardial infarction 25,26. In our analysis, 46% of the pa-
tients received this drug during their hospital stay in the in-
tensive care unit.

On the other hand, medications usually prescribed to
treat congestive heart failure after acute myocardial infarc-
tion (nitrates, angiotensin-converting enzyme inhibitors,

diuretics, and inotropic drugs) were used in a large number
of our patients. This fact may be a consequence of the cha-
racteristics of our intensive care unit. Due to the small
number of rooms, patients whose risk stratification indica-
tes a high probability of complications, after acute myocar-
dial infarction, are admitted to the intensive care unit. Thus,
our patients had more severe clinical conditions than usual,
requiring some particularities concerning the treatment.
This would also explain the high mortality (22%) rate obser-
ved in our study in the 30-day period after acute myocardial
infarction.

Some factors should be considered when interpreting
our results. First, our study includes only patients enrolled
between 1992 and 1997. In this period, many of the impor-
tant clinical trials and international recommendations on the
treatment of acute myocardial infarction had not been
published. Another important point is the fact that we stu-
died only the treatment performed during the stay in the in-
tensive care unit, and we did not study the treatment per-
formed during the period in the hospital or the ambulatory
treatment.

In conclusion, our study confirmed that the absence
of reperfusion therapy, presence of smoking, hypertension,
cardiogenic shock, and advanced age are predictors for 30-
day mortality in patients with acute myocardial infarction.
Additionally, our results showed that some medications,
which have been proved to be beneficial, are still underused
after myocardial infarction, confirming a distortion between
randomized studies and international recommendations
and clinical practice, including an academic medical center
hospital. The reasons for this phenomenon are still unk-
nown, but our results highlight the need of discussing  and
of disclosing the issue to obtain greater adherence to the in-
ternationally recommended conduct.
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