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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
inan academic medical center hospital.

Methods - Weretrospectively 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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Acutemyocardial infarctionisresponsiblefor agreat
number of hospital staysall over theworld and for agreat
number of deaths'2. Several variables have been used to
predict the evolvement and to guide the treatment of pa-
tientswith acute myocardial infarction. Those that stand
out are age, sex, hypertension or hypotension, diabetes,
sizeandlocation of theinfarction, hypotension, ventricular
dysfunction, left ventricle dimensions, and the level of
neurohormonal activation®5.

Inrecent years, new therapeutical interventionswere
introduced based on the evidences of major clinical trials
that reduced morbidity and enhanced survival after acute
myocardial infarction. Amongthesestrategies, aretheuseof
reperfusion therapy, antiplatel et agents, angiotensin-con-
verting enzymeinhibitors, and beta- blockers®.

However, reports from the literature suggest that a
great number of patientswith acute myocardial infarction
may not bereceiving the recommended treatment'®12. This
phenomenon may beduetothecharacteristicsof thehospi-
talsinwhichthepatient withthemyocardial infarctionisad-
mitted, aswell aspatient’ s peculiarities'®,

This study aimed at evaluating the clinical profile of
patients with a diagnosis of acute myocardial infarction,
seen at an academi c medical center hospital inthecountry-
side area of the State of Sdo Paulo. Additionally, we have
assessed theadherenceto current recommendationsfor the
treatment of acutemyocardial infarction, andidentifiedthe
variablepredictorsof 30-day mortality after admittance.

Methods

Weretrospectively assessed the chartsof patientsad-
mittedtotheintensivecareunit of theHospital dasClinicas
daFaculdadedeM edicinadeBotucatu, UNESP, from Janua-
ry 1992 to December 1997. Inthisperiod, 211 patientswere
admitted with acute myocardial infarction, confirmed by
combinations of precordial pain and/or electrocardiogra-
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phic alterations and aserum increasesfin cardiac enzymes.
After reviewingthecharts, we sel ected 172 patientswho had
the necessary information required for the study protocol.

Regarding clinical profiles, datawere obtained from
thehistory and physical examinationsat admission. Study
variableswere: age, sex, race, heart rate, systemic blood
pressure, electrocardiographic location of theinfarction
(anterior, inferior, other), and cardiac enzymes.

With respect torisk factors, family history wasinvesti-
gated, aswell assmoking status, and al so the occurrence of
hypertension, diabetes, and dyslipidemia. Thesevariables
wereclassified astraditional risk factors. Positivefamily his-
tory included those who had first-degreerelativesor 2 pre-
vious generations. Smokerswere defined asthose patients
who smoked daily regardless of the number of cigarettes
smoked. Diabetes patientswere classified asthosewho, in
previousexaminationsand during admittance, had afasting
blood glucose concentration compatiblewiththediagnosis.
Hypertension was considered in those who had this diag-
nosisprior to the acute myocardial infarction. Dyslipidemia
wasdetermined by the presenceof increased serum|evel sof
low density lipoproteins and/or decreased serum level s of
high density lipoproteins. Therisk factor obesity was not
included duetothisvariablenot beingindicatedinthechart.

Concerning the complications experienced by the
patientsduringtheir stay intheintensivecareunit, thediag-
nosesthat werefoundinthechartswereaccepted. If certain
information, such as report of cardiogenic shock or con-
gestive heart failure, wasmissing, it was considered as
nonexistent.

The 10 most frequently prescribed classes of medi cati-
onduring admittanceintheintensivecareunit wereevalua-
ted concerning the percentage of use, considering only
thosedrugsusedfor at | east 48 hours.

Regarding the statistical analysis, patientsweredivi-
ded into 2 groups, survivorsand nonsurvivors. To study
continuous variables, we used the student's r test and
Mann-Whitney test, whereas, to study dichotomous
variables, we used the chi-squaretest. Variablesthat could
predict the patients’ evolvement during the one-month
follow-up period were identified using a multivariable
analysis (multiplelogistic regression study). P<0.05 was
considered statistically significant.

Results

Duration of precordial pain, from the onset of symp-
tomsup to the moment of thefirst assessment inthe emer-
gency room, was 10.6+15 hours. The characteristics of the
patientswhen diagnosisof acutemyocardial infarctionwas
obtained areshownintablel. Theanalysisof thechartsal-
lowed determination of therace 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
recoveredin 172 patients. |nthe 30-day period after admit-
tance to the intensive care unit, the statistical analysis of
those variables demonstrated that the mortality rate was
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higher in older patients (69.7+9.6 years) thanin younger
ones (58.8+11.1 years) (P<0.001). Likewise, surviving pa-
tientshad heart rates statistically lower on admission than
those who died later. The other variables, sex, race, blood
pressure, creatinekinase (CK), MB isoenzymes (CKMB),
andlocation of theinfarctionwerenot statistically different
between thetwo groups. During the 30-day observation
period, 39 (22%) patientsdied.

Variablesthat are usually used asindicators of apoor
prognosisafter myocardial infarction arelisted intablell.
Somedatawerestatistically different betweenthesurviving
and deceased patients. Of thedeceased patients, 43.6% (17
out of 39) had cardiac arrhythmias, but only 22.6% (30 out
of 133) of thesurviving patientshad sustai ned arrhythmias
(P=0.02). Cardiogenic shock was seen in 43.6% (17 out of
39) of thedeceased patientsandin 2.3% (3 out of 133) of the
surviving patients(P=0.001).

Tablelll presents dataconcerning risk factorsfor co-
ronary disease. Consideringall thepatientsincludedin our
study, 93.7% of the patients had at |east one classical risk
factor. Thevariableswerefamily history of coronariopathy,
presence of dyslipidemia, smoking status, hypertension,
and diabetesmellitus. Theonly variablethat wasstatistical -
ly different betweenthe 2 groupswassmoking 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% 0.6
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 (Ul/mL) 550 (326-937) 537 (302-877) 0.75
CKMB (Ul/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. Valuesconcerning ageareexpressedin mean + standard deviation;
valuesconcerning FC, MBP, CK, and CKMB are expressed by the median
and 25" and 75" percentiles.

Table I1 — Complications after acute myocardial infarction

% Tota 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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Table III — Traditional risk factors for atherosclerotic heart disease

% Tota Survivors  Nonsurvivors  Significance

(n=133) (n=39)
Smoking 56% 62.4% 33.3% 0.002
Diabetes mellitus 26% 24.8% 30.7% 0.59
Hypertension 63% 61.6% 69.2% 0.5
Family history ~ 19% 22.5% 7.7% 0.07
Dyslipidemias  17% 20.3% 5.1% 0.047

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

33.3% (13 out of 39) of thesmokersdied, while62.4% (83 out
of 133) survived (P=0.002). TablelV presentsthedatarela-
ted to the treatment used in patients during admittanceto
theintensivecareunit. Additiona drugsused: acetylsalicy-
lic acid, diuretics, antiarrhythmic drugs, calcium channel
blockers, angiotesin-converting enzymeinhibitors, anticoa
gulants, and nitrates, were not associated with significant
changes between the groups compared.

Amongall thevariablesstudied (clinical features, risk
factors, complications, and trestment), the use of thrombo-
Iytictherapy and smoking resultedin higher survival ratesin
the 30-day period. Ontheother hand, systemic blood hyper-
tension, cardiogenic shock, and advanced ageresulted in
increased mortality inthestudy period (fig. 1).

Discussion

Themainfindingsof our study, inwhichweanalyzed
clinical profiles, predictorsof 30-day mortdlity, andthetrest-
ment of patientswith acute myocardial infarctioninanaca
demicmedical center hospital, were 1) 30-day mortality was
22%; 2) patientswith acutemyocardial infarction havethe
sameclinical profileinsmall citiesaspatientsinthegreat ur-
ban areas; 3) thrombol ytic therapy, smoking status, hyper-
tension, cardiogenic shock, and agewere the predictors of
30-day mortality; 4) drugsrecommended asstandard treat-
ment of for acutemyocardial infarction, such asthromboly-
tictherapy, acetylsalicylic acid, and beta-bl ockers, areun-

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% 0.2
Nitrates 61% 61.5% 60.9% 0.91
Beta blockers 35% 40.6% 15.4% 0.007
Diuretics 51% 48.1% 58.9% 0.31
Inotropics 30% 24.1% 48.7% 0.006
ACEI 46% 48.1% 38.4% 0.38
Calcium

channel blockers 17% 18.8% 10.2% 0.31
Anticoagulant agent 39% 42.1% 28.2% 0.17
Antiarrhythmic drugs 29% 28.6% 30.7% 0.95
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derused; 5) drugsused for thetreatment of congestiveheart
failureafter acute myocardial infarction, suchasdiuretics,
nitrates, angiotensin-converting enzymeinhibitors, and
inotropicdrugs, areprevalent.

Theclinical profileof thepatientsin thisstudy wassi-
milar tothoseof other studies'**s. The duration of precor-
dial painisanimportant fact and hasclinical implications. In
our study, themean time of pain wasgreater than 10 hours
fromtheonset of the symptomstothefirst assessmentinthe
emergency room. Thisisprobably becauseour hospital isa
referral center in the countryside areaof S&o Paulo State
and receivespatientsfrom several regionsof S&o Pauloand
from other states. Therefore, thisreflectscharacteristicsbo-
thfromour serviceand fromthepatientswesee. Animmedia-
teresult of thisphenomenonwastherel atively low percenta-
ge of patients who underwent reperfusion therapy (39%),
whichissimilar toresultsreportedin other studies®®*¢. Inan
analysisof 2,409 patients, inwhich 30%fulfilledthecriteria
for reperfusion therapy, only 72% of them received this
treatment . These studiessuggest that although thistreat-
mentisundoubtedly beneficial ¥, many factorsexist turning
it of difficult accessfor acutemyocardia infarction patients.
Thisfact resultsinlower adherenceto thetreatment compa-
redtointernational recommendationsfor theadministration
of reperfusion therapy after acutemyocardial infarction,

Weconsideredthefollowingtraditional risk factorsas
risk factorsfor atherosclerotic coronary disease: hyperten-
sion, smoking, dyslipidemia(increased serumlevelsof low
density lipoproteins, decreased serumlevel sof high density
lipoproteins), malegender, and diabetesmellitus. However,
inrecent years, other risk factorshave beenidentified, for
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ASA- acetylsalicylic acid; ACEI- angiotesin-converting enzyme inhibitors.

Fig. 1 - Predictors of 30-day mortality in patients after acute myocardial in-
farction. Cl - confidenceinterval.
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examplelack of exercise, obesity, fibrinogenalterations, and
other serum lipidsalterations, and genetic factors®. The
participation of thesefactorsin atherosclerosis has been
increasingly valued: only 6.3% of our patientsdid not have
at least onetraditional risk for atherosclerotic disease.

Our study confirmed that, the absence of reperfusion
therapy, presenceof hypertension, cardiogenic shock, and
advanced age areindependent factors associated with
greater mortality,in30days, inpatientswithacutemyocardial
infarction. A paradoxical association was verified between
history of smoking and lower mortality after infarction.
Although smoking isarecognized risk factor for atheros-
clerotic disease, regarding acute myocardial infarction, in-
farction smoking patientsare, on average, 10 yearsyounger
than nonsmoking patients, therefore, having fewer risk
factors such as ventricular dysfunction®. Thisfact could
explaintheoccurrenceof lower mortality in smokersconpa-
red to nonsmokersin our study, because many variableswas
notincludedinour multivariableanalysis.

Our study showed that beta-blocking agents are still
underused, despitetheevidencesof itsbeneficial useafter
myocardial infarction, even in the presence of ventricular
dysfunction *22, Thesedataarein accordancewiththat of
previous studies 111314 suggesting the presence of some
resistance by the physicianswiththisclassof drugs.

Regarding angiotensin-converting enzymeinhibitors, al -
though clinical studiesconfirmunquestionablebenefitswhen
administered in patients with ventricular dysfunction®2,
favorableevidencesexistsof itsuseinall patientsafter acu-
temyocardial infarction®2, Inour analysis, 46% of thepa-
tientsreceivedthisdrugduringtheir hospital stay inthein-
tensivecareunit.

Onthe other hand, medicationsusually prescribed to
treat congestive heart failure after acute myocardial infarc-
tion (nitrates, angiotensin-converting enzymeinhibitors,
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diuretics, andinotropic drugs) wereusedin alarge number
of our patients. Thisfact may beaconsequenceof thecha-
racteristics of our intensive care unit. Due to the small
number of rooms, patientswhoserisk stratification indica-
tesahigh probability of complications, after acutemyocar-
dial infarction, areadmitted totheintensivecareunit. Thus,
our patientshad moresevereclinical conditionsthanusual,
requiring some particularities concerning the treatment.
Thiswould also explainthehighmortality (22%) rate obser-
vedinour study inthe30-day period after acutemyocardial
infarction.

Somefactorsshould beconsidered wheninterpreting
our results. First, our study includesonly patientsenrolled
between 1992 and 1997. In this period, many of theimpor-
tant clinical trialsandinternational recommendationsonthe
treatment of acute myocardial infarction had not been
published. Another important pointisthefact that we stu-
died only thetreatment performed during thestay inthein-
tensive care unit, and we did not study the treatment per-
formed during the period in the hospital or theambulatory
treatment.

In conclusion, our study confirmed that the absence
of reperfusiontherapy, presence of smoking, hypertension,
cardiogenic shock, and advanced agearepredictorsfor 30-
day mortality in patientswith acute myocardial infarction.
Additionally, our results showed that some medications,
which havebeenprovedtobebeneficial, arestill underused
after myocardial infarction, confirmingadistortion between
randomized studies and international recommendations
and clinical practice, including an academic medical center
hospital. The reasonsfor this phenomenon are still unk-
nown, but our resultshighlight the need of discussing and
of disclosingtheissueto obtaingreater adherencetothein-
ternationally recommended conduct.
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