Original Article

Effectiveness of Primary Angioplasty in the Treatment of
Acute Myocardial Infarction. Analysis of In-hospital and L ate
Outcomesin 135 Consecutive Cases
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Objective- Evaluate early and | ate evol ution of pati-
ents submitted to primary coronary angioplasty for acute
myocardial infarction.

Methods - A prospective study of 135 patients with
acutemyocar dial infarction submitted to primary transcu-
taneous coronary angioplasty (PTCA). Success was defi-
ned as TIMI 3 flow and residual lesion <50%. We perfor-
med statistical analysesby univariated, multivariated me-
thods and survival analyze by Kaplan-Meier.

Results- PTCA successratewas 78% and early mor -
tality 18,5%. Killip classesll1 and IV was associatedto hi-
gher mortality, oddsratio 22.9 (95% CI: 5,7 t091,8) and
inversely related to age <75 years (OR = 0,93; 95% ClI:
0.881t00.98). If we had chosen successflowas TIMI 2 and
had excluded patientsin Killip I11/1V classes, successrate
would be 86% and mortality 8%. The survival probability
attheend or study, follow-uptime142 + 114 days, was80%
and event free survival 35%. Greater survival was asso-
ciated to stenting (OR = 0.09; 0.01 t0 0.75) and univessel
disease (OR= 0.21; 0.07t00.61).

Conclusion - Thesuccessratewaslower and morta-
lity washigher than randomized trials, however similar to
that of non randomized studies. This demonstrated the
efficacy of primary PTCAin our local conditions.
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I schemic heart disease stands out among the disor-
dersof thecardiovascular system becauseof itshigh preva-
lenceand itsimpact on mortality inthegeneral popul ation.
I schemic heart disease accountsfor 34% of all mortality
causes, with similar figuresfor the entire American conti-
nent; inBrazil, it accountsfor 300,000 desthsper year or 820
deathsper day. We can speak of an epidemic, whichreplaces
theinfectiousdiseasesthat predominated asthe major cau-
seof death until themiddleof thecentury ™.

Acutemyocardial infarctionisthemost severeform of
presentation of i schemic heart disease. Eventhoughtherisk
of death decreases as days go by after the event, 20% to
30% of patients are estimated to diein theinitial hours of
acute myocardial infarction, and, of these, 50% dieinthe
first hour of clinical onset*

Fromthehistorical point of view, sincethebeginning of
itsuse, coronary thrombolysiswith its diverse agents has
been shown to be effectivein coronary reperfusioninran-
domizedclinical trials. Theresultisadecreaseintheareaof
infarct, andimprovement intheventricular function, which
leads to better indices of survival and reduced morbidity
and mortality *6. Other randomized and nonrandomized cli-
nical trial shave suggested that primary angioplasty may re-
sultinahigher rate of coronary reperfusion and patency, a
lower index of reoclusion and of systemic bleedings, ashor-
ter timeof hospitalization, and areductionin hospital costs;
onthe other hand, other studies have shown no significant
difference’3,

However, primary angioplasty iswell known to be of
difficult and limited applicability in our environment, be-
causeof our geographical, political, and, mainly, economic
situation, whichlimitstheaccesstotheproceduretoasmall
part of the population. In our country, few arethe hospitals
and physicians skilled to perform interventional procedu-
res, and, evenfewer arethosewho can usetheminemergen-
cy situations. In addition, dueto the inadequate follow-up
and low socioeconomic level of our patients, the advanta-
ges of the cost-benefit ratio of the procedure obtained in
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the medium- and long-term in the large studies are not al-
waysreproducible.

The problemin questionisto assesswhether primary
angioplasty isfeasible, and whether it is adaptable to the
reality of agiven community, involving the concept of
effectivenessand not that of efficacy.

Therefore, wefind plainly justified astudy whose ma-
jor objectiveisto assess the results, complications, and
evol ution of patientswithacutemyocardia infarctiontrea-
ted with primary angioplasty in an institution with impor-
tant representation in our country.

Methods

We conducted a contemporary noncontrolled cohort
study, inwhichthefactor studied wasbeing part of apopu-
lation that underwent primary angioplasty for thetreatment
of acutemyocardia infarction at thelngtituto de Cardiol ogia
do Rio Grandedo Sul/Fundagéo Universitariade Cardiolo-
giaduringtheperiod from 3/1/97 t0 9/30/98.

We enrolled the patientsin a consecutive manner,
and the decision to use primary angioplasty as therapeu-
tics of revascularization was the responsibility of the as-
sisting team.

The patientspresenting for the procedurewith adura-
tion of myocardial infarction shorter than 12 hourswerein-
cluded in the study, even patientsin cardiogenic shock,
previousinfarction, and with apreviousrevascularization
procedurewereincluded.

Thematerial used wasthat availableat thelaboratory,
whichmay havevaried accordingtothesupplier and market
prices. Thediameter of theballoon varied accordingtothe
diameter of the culprit artery, alwaysaiming at the propor-
tionof 1:1. Thethicknessof theguidewirewas0.014 inches,
and the guiding cathetershad adiameter of 8 French.

All patients received aspirin at the dosage of 100 to
500mg, and 10,000to 15,000 unitsof heparin prior tothepro-
cedure. Theteam in charge decided the use of other medi-
cations, such asticlopidine and glycoprotein inhibitors,
and stent implantation. The procedurewasperformed with
no control of the coagul ation tests, and the technique, time
of inflation, and pressure of theballoon weredecided by the
physicianinchargeof theprocedure. Except when contra
indicationsexisted, al patientsweremaintained for at least
24 hourswith heparin at thedosage of 20,000t0 25,000 units
per day. After the procedure, the patients were referred to
thecoronary unit or returned to the emergency department.

All complicationswereregistered for further anaysis.
Doppler echocardiography wasawaysperformed beforehos-
pital dischargeto assessthe ventricular function and theregi-
onal motility of theheart. Theanalysisof ventricular function
was performed through the conventional manner and the
method of acoustic quantification, which, according to
Castro’sreport 2, hasahigh corre ation and concordancewith
theinformation obtained on cineangioventriculography.

After hospital discharge, the patientswere scheduled
toreturnfor anambulatory clinical visitand anew echocar-
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diography in6to 12 months. Ind| patientswho had comple-
ted the follow-up, echocardiography was repeated with
acoustic quantification, preferably performed by the same
examining physician. New coronary and noncoronary
events, the patient’s clinical condition, and the need for a
new revascul arization procedureor hospitalizationwerea so
recorded. Those patients who missed the follow-up visits
were contacted by telephone, telegram, or | etter, and advi-
sed to seek the hospital for assessment.

The angiographic analysis, dueto its subjectiveness,
was carried out by 2 interventional cardiologists, and, in
caseof disagreement, it wasreferred for athird opinion.

Datawere stored in EPI INFO databank version 6.0.
Bivariateanalysiswasperformedfor thevariablesconside-
red possiblerisk factorsfor mortality or for those conside-
red potential confounders. Thet test was used for continu-
ous variables, and the chi-square test or Fisher exact test
wasused for categorical variables.

To assess the factors determining major and minor
outcomes, model sof logisticregressionwereusedinwhich
clinically significant variableswereincluded according to
theoretical assumptions.

Assessment of survival wasperformed withtheaid of
the Kaplan-Meier method using life tables and graphs,
which described the combined events during the total fol-
low-up of the patients.

Thevauesfor ventricular function obtained through
echocardiography performed beforeand after the procedu-
rewere compared using thet test for paired samples.

Inall analyses, acritical alpha<0.05 was considered
for determining statistical significance.

Results

In-hospital phase- Duringtheperiod from 3/1/97t0 9/
30/98, 858 patientswereadmitted tothel nstituto de Cardio-
logiado Rio Grandedo Sul withthediagnosisof acutemyo-
cardia infarction. Of these, 44% received the conventional
treatment, 41% underwent thrombolysis, and 15% werere-
ferredfor primary angioplasty. Thestudy’ssamplecompri-
sed 135 consecutive patients. The general characteristics
areshownintablel.

Thetime estimated between pain onset and the begin-
ning of theprocedurewas 3.2+2.8 h, ranging fromaminimum
of 10mintoamaximumof 12h; thetimeperiod betweenhospi-
tal admissionandinflation of theballoonwas86+43min.

Thereason for performing primary angioplasty asa
therapeutical optionfor acutemyocardial infarctionwasdue
tothepreference of theteam assisting the patient in 44% of
the cases, followed by absol ute contraindication to throm-
bolysisin22.2%, cardiogenicshockin 11.9%, reinfarctionin
11.1%, and other causesin 10.4%.

Successin the procedure was considered the obtain-
ment of TIMI 3flowwithresidual stenosislower than50%in
apatient who had survived acute myocardial infarction. A
success rate of 78% was obtained. In 22 (16%) patients,
stents were implanted because of unsatisfactory results of
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Table| —General characteristics of the patients (n=135)
Categorica variables n %
Maesex 86 63.7
Killip class prior to the procedure - I-11 118 87.4
-11-1v 17 12.6
Culprit vessel — anterior descending artery 60 44.4
- right coronary artery 51 37.8
- circumflex artery 13 9.6
- others 11 8.2
TIMI flow prior to the procedure- 0 - 11 124 92.5
-1 10 7.5
Infarct site - Anterior 67 49.6
- Nonanterior 68 51.4
Number of vesselsinvolved - 1 62 45.9
- 20r more 73 54.1
Use of stents 22 16.3
Use of intraaortic balloon 10 7.4
Previous history — - systemic hypertension 64 47.4
- tobacco use 52 38.5
- diabetes mellitus 27 20
- dydlipidemias 23 17
- acute myocardial infarction 20 14.8
- obesity 16 11.8
Continuous variables M+DP
age (years) 61.8+12.1
mean blood pressure 88.5+31
heart rate (bpm) 76+19
delay (h) 3.2+2.8
M=+SD- mean + standard deviation.

the conventional angioplasty. No patient received glyco-
proteinlib/lllainhibitors.

I n-hospita mortality was 18.5%, correspondingto25pa-
tients, 54% of whomdied duringtheprocedure. Tablell shows
the bivariate associations of the different factorswith this
worsein-hospita evolution. Functional class, amean blood
pressurelower than 60mmHg, andage >75yearsoldweresig-
nificantly associatedwith higher mortality. Thevariablesinde-
pendently associated within-hospital mortdity wereanayzed
withamodd of multiplelogigticregression(tab. I11).

Themeandurationof hospitalizationwas8.5+6 days(mi-
nimumof 1 day and maximumof 38 days). Cardiaccomplica
tionsoccurred in 21 (19.1%) patients, postinfarction angina
beingthemost preval ent, occurringin9(8.2%) patients, follo-
wedby heartfailurein8(7.3%) patients, reinfarctionin3(2.7%)
patients, and acutemitral insufficiency inonly 1 (0.9%) patient.
In regard to the need for new revascul arization procedures,
new myocardial revascularization wasreguiredin 7 (6.3%)
patients, and new primary angioplasty in 3 (2.7%) patients.

Of the 110 patientswho survived, 100(74.1%) weredis-
charged from thehospital with no symptomsand requiring
no additional procedures. In 98 patients, echocardiography
with acoustic quantification was performed to assess the
ventricular function on the day of hospital discharge, and
themean gjectionfraction of the patientswas49.5%+12%.

Late evolution—Only asmall number of patients (26
out of the 100 patientswho were discharged asymptomatic
from the hospital) underwent control coronary angiogra-

Table Il - Comparison in regard to mortality — bivariate
analysis
Variable Death Non death p
-n (%) -n (%)

Sex
Male 14 (16.3) 72 (83.7) 0.490
Femdle 11 (22.4 38 (77.6)

Age
<75years 19 (157) 102 (84.3) 0.024
2 75 years 6 (42.8) 8(57.2)

Heart rate (bpm)
<100 21 (16.9) 103 (83.1) 0.121
> 100 4(36.4) 7 (63.6)

Mean blood pressure (mmHg)
<60 10 (66.7) 5(33.3) 0.001
= 60 15 (12.5) 105 (87.5)

Killip prior to the procedure
111 12 (10.2) 106 (89.8) 0.001
m-1v 13 (76.5) 4(235)

Delay (h)
<3 9(14.1) 55 (85.9) 0.268
23 16 (22.5) 55 (77.5)

Culprit vessel
descending 10 (16.6) 52 (83.9) 0.657
anterior
others 15 (20.5) 58 (79.5)

TIMI flow prior to the procedure*
O-1-11 25 (20.2) 99 (79.8) 0.207
1] 0 10 (100)

Vessels involved
1 10 (16.1) 52 (83.9) 0.673
20r more 15 (20.5) 58 (79.5)

Infarct site
Anterior 13 (19.4) 54 (80.6) 0.666
Non anterior 12 (17,6) 56 (82,4)

Use of intra-aortic balloon
Yes 4 (40) 6 (60) 0.088
No 21 (16.8) 104 (83.2)

Use of stent
Yes 1(45) 21 (95.5)
No 24 (21.2) 89 (78.8) 0.076

(*) Data not available for all patients.

Table 1l - Factorsthat influence in-hospital mortality — model of
multiple logistic regression
Variable B P BE®) Confidence
interval
Age - 0.071 0.006 0.930 0.88-0.98
Killip 111-1V 3.130 < 0.001 22.881 5.70-91.78
Femalesex 0.531 0.396 1.701 0.49-5.81
Previous AMI  0.680 0.438 1.975 0.35-11.07
No stent -1.723 0.151 0.178 0.01-1.87

phy, because this exam was not part of the protocol and it
wasexclusively up to the assisting team to decide upon its
performance; themean period of timefor thenew test was98
days. Ten (38.5%) patientsmaintai ned theangiographicfin-
dingsunaltered. Restenosis obstructing more than 50% of
thelumen of thevessel occurredin 8 (30.8%) patients, and
reocclusionin’5(19.2%) of thearteriestreated. Progression
of thediseasein asiteother than that dilated was observed
in3(11.5%) patients.
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Beforethedate schedul ed for reassessment, major cli-
nical eventsoccurred, andthey arelistedintablel V.

Of the 100 patientswho weredischarged asymptomatic,
26 had 1 event, and 4 werelost or werewithdrawn from the
study; therefore, the clinical reassessment proposed was
carried outin 70 patients, who represented 51.2% of theinitia
sample. Figure1 showstheKaplan-Meier curvedepictingtotal
surviva until thedateof thenew medicd visit,andsurvival free
from an event until the end of the study. The mean follow-up
was142.9+114.5(median of 181.0) days. Atthetimeof clinica
follow-up, 57 (81.4%) patientsout of the 70whoremained under
observationwereasymptomeatic, 9(12.8%6) had anginapectoris
onmediumand mgjor exertion, and 4 (5.8%) had symptomsof
heartfailureon mediumandmajor exertion.

Echocardiography with acoustic quantificationwasper-
formedinall 70 patientswho returned for follow-up with no
clinical events. Themean gjectionfractionwas48.4%+11.9%.
Itisnoteworthy that, inthesecases, no atistically significant
difference was observed between the echocardiographic
measurement at thetimeof hospital discharge(49.5%) and that
at thetime of thefinal follow-up (48.7%), showing that no
increaseinventricular function occurredin thoseindividuals
whosurvivedfreefromeventsinaglobal analysis.

The factors associated with worse clinical evolution
(major events) through the bivariate analysisare shownin
tableV. A reductionintherate of eventswasonly observed
inthe patientswith stent implantation and coronary disease

Table 1V — Clinical outcomes

b4

QOutcome

=
o

Myocardial revascularization
Reinfarction

New PTCA with stent
Unstable angina

Acute pulmonary edema

New conventional PTCA
Stroke

Deaths

NPFRPRFRPEPNMOG

Survival
20 o h—e—vw"«www SeER——

L5
n{
L.__,\—‘ﬁw\

Survival

404 Event-free

0 100 20 20 00
Time (days)

Fig. 1—Total survival and event-free survival during the follow-up.
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TableV - Comparison in regard to late outcome - bivariate
analysis
Variable Event-free Other events P
n (%) n (%)

Sex
Male 47 (74,6) 16 (25,4) 0,628
Femde 22 (68,9) 10 (31,3)

Age
< 75years 64 (72,7) 24 (27,3 1,000
> 75 years 69 (71,4) 26 (28,6)

Killip prior to the procedure
1-11 66 (72,5) 25 (27,5) 1,000
n-v 3(75) 1(25)

Ejection fraction at the time of hospital discharge
<40 12 (66,7) 6(23,3) 0,554
240 54 (75) 18 (25)

Use of stent
Yes 18 (94,7) 1(53) 0,019
No 51 (67,1) 25(32,9)

Delay (h)
<3 36 (73,4) 13 (26,6) 1,00
23 33 (84,6) 13 (15,4)

Vessels involved
1 38 (86,4) 6 (13,6) 0,05
2or more 31 (60,8) 20 (39,2)

Infarct site
Anterior 34 (69,4) 15 (30,6) 0,624
Non-anterior 35 (76,1) 11 (23,9)

Success of the procedure
Yes 61 (75,3) 20 (24,7) 0,197
No 8(57,1) 6(42,9)

restrictedto 1 vessal. Thesevariables, which associated with
ahigher incidenceof eventsin anindependent manner, were
andyzedwithamultiplelogisticregressonmode (tab. V1). FHi-
gure2 shows, withtheaid of aK aplan-Meier curve, thebest
evolution during the period of observation of those pa-
tientswho had received stents during primary angioplasty
inregardtomajor events.

Discussion

Primary angioplasty isnot themost common treatment
for myocardial reperfusionat our institution. Primary angio-
plasty wasthe choice in the most severely ill patients, in
thoseat higher risk, inthosewith contraindicationsto other
procedures, and in those casesin which the soliciting phy-
sician was certain about that being the best method.

In regard to the predominance of the male sex, mean
age, timedelay for initiation of treatment, vessel treated,

TableVI - Factorsthat influenced positively toreducelate events-
model of multiple logistic regression

Variable B P BE®) Confidence
interval

Only 1 - 1,551 0,0042 0,211 0,07-0,61

vessel involved

Use of stent - 2,380 0,0264 0,092 0,01-0,75
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Fig. 2— Event-free survival of patients who underwent stent implantation and of
those who did not.

location of theinfarct, andinitial flow assessed accordingto
the TIMI classification®, dataaresimilar tothosefoundin
other seriesreportedintheliterature®*". Ontheother hand,
in regard to the previous pathological history, hypertensi-
on, tobacco use, diabetes mellitus, dyslipidemia, previous
infarction, and obesity, thesedataarelargely variablewhen
compared with those of other series?*%, Thismay bedue
to the fact that thiswas a heterogeneous nonrandomized
population, and, therefore, not reliably representing all
those patientswith acutemyocardial infarction.

The high number of patientswith Killip I11 and IV
functional classes and with mean blood pressure below
60mmHg in our study is noteworthy. These patients, who
wereexcluded fromor accounted only for areduced part of
thesamplein most seriesand clinical trial s?>26%53%4, cons-
tituted approximately 13% of our study’s sample and di-
rectly contributed to the higher number of unsuccessful ca-
ses, mortality, and worseevol ution.

Thereasonfor performing primary angioplasty for the
treatment of acutemyocardial infarctionisdifficulttocom-
pare, because most studies are randomized, and, conse-
quently, only those 2 alternativesexist. Smythetal %, in
their cohort study in New Zealand, report datavery similar
tothat here presented. Therefore, it seemsthat, in nonran-
domized studies, thereasonsaresimilarly distributed, con-
sidering local rulesand routines.

Thein-hospital mortality of 18.5% and theangiogra-
phic successof 78% arenotintotal accordancewiththere-
sultsreported intheliterature, which rangefrom 0%to 10%
and from 73% to 98%, respectively 2+2%3537341 However,
we should consider that this cohort assessesthe patientsin
aglobal manner, without excluding the most severely ill
oneswith Killip 11l and 1V functional classes, and that it
usesavery strict criterion for the definition of successof a
procedure, which isexclusively the obtainment of TIMI 3
flow, withresidual stenosislower than 50% in patientssur-
vivinganevent. Theclinical trialsarefar lessstrictin defi-
ning success, considering only the patientsundergoing the
procedureand not thetotal sum of the randomi zed patients.
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Inaddition, inthese clinical trias, the patients, in whom
TIMI 2flowisobtained, areincludedin the successgroup,
and, frequently, those patientsin poorer clinical condition
arenot considered. If weexcluded thepatientswith Killip 11
and IV functional classes, and considered TIMI 2 flow as
successful, the rate of success of the procedurein our
series of patients would increase to 86%, and mortality
would dropto approximately 8%. Theseindicesarecloseto
those obtained in noncontrolled studies ?“ and to those
provided by the CENIC records®, in which the general
successof primary balloon angioplasty is84%.

Only thefollowing parametersweresi gnificantly rel ated
tohigher mortality: age>75years, Killip111 or IV functional
class, mean blood pressure, andfailureduring theprocedure.
To avoid the effect of colinearity, blood pressure was
excluded fromthemodel of multiplelogisticregression, and,
dueto conceptual reasons, because survival wasacriterion
of success of the procedure, angiographic successwas also
excluded to avoid aconfounding bias. Thesefindings are
supported by those of the PAMI study 2, MITI study %, and
thestudiesby Garciaet a *and Azmus*, which proved that
advanced agewasavariableindependently associated with
higher mortality. Functional class, asdefined by thecriteria
of Killip-Kimbal at hospital admission, wasthemgjor determi-
nant of worsein-hospital evolution. Mortality in this sub-
groupwas 76.5%. Theseresultsweresimilar tothoserepor-
tedintheliterature* for patientsin cardiogenic shock, but
differentfromthosereportedinthe SHOCK clinicd tria #,in
which mortality droppedto46%, with abetter benefit for the
nonelderly population. The occurrence of 54.4% of the
deathsinthemost acute phaseof acutemyocardial infarction
suggeststhe presence of extensivemyocardia damage.

Better resultsareknowntobedirectly relatedtothedu-
rationand quality of theprocedure. Well-known datafromcli-
nical trid swiththrombolytic agents* show alinear reduction
inmortality assoon asthetreatment isstarted. Thesamemay
beproperly appliedto primary angioplasty . Themeantime
duration inthis serieswas 3.2+2.8 hours, which waslonger
than that reported with the use of thrombolytic agents®,
which varied from 20 to 84 min, but similar to that obtained
with primary angioplasty, when the time elapsed from
symptom onset to inflation of the balloon was considered.
Quality of reperfusionisasynonym for flow restoration,
expressed by TIMI 3 it is currently aconsensus that ob-
tainment of TIM| 3flow isassoci ated with abetter prognosis
and greater preservation of the cardiac muscle than that of
TIMI 2 flow“. Grineset a " have shownin ametaanaysis
that when TIMI 3flow isobtained, areduction upto 46%in
mortality occursascomparedwiththatin TIMI 2flow. These
results are more evident in subgroups of diabetic patients
withinfarction of theanterior wall. Therefore, weemphasize
the objective of this seriesto value as successful only the
obtainment of plainanterogradecoronary flow (TIMI 3flow).

Even though mortality does not change, the occur-
renceof complicationsinthein-hospital phase, specifically
anginaor reinfarction, isknownto belower in patientsun-
dergoing primary angioplasty as compared with those
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undergoing thrombolysis®. In our study, these complica-
tionsaddedto 10.9%, whichisaresult similar tothebest re-
sultsobtainedinclinical trials, whichranged from 9to 15%.
Therefore, excluding thedeaths, which characterized amore
severdy ill population, our populationisinaccordancewith
the selected patients of other studies.

Therelation between coronary patency and preserva-
tion of ventricular function iswell defined. Because we
believe that along-term beneficial effect with recovery of
thehibernating and stunned myocardium and areductionin
theventricular remodeling exist, wechosealater comparati-
ve analysis. The mean value of ventricular function of
49.5%:+12% obtained prior to hospital dischargeinthesur-
viving patients meansthat thisisagroup with afavorable
prognosis. Theseresultsaresimilar tothe48% reported by
Garciaet a * and the 49% of the TIMI 2A study 2, but are
bel ow the 53% reported by Gibbons 2 and the 56% of the
TAMI study .

Themortality ratein thefirst year for those patients
who survived freefrom eventsinthein-hospital phasewas
2%. Thisresultissimilar tothat reported by several authors
and compiled by Stone*, whichrangedfrom 1%t05%, ina
follow-up period from 6 to 24 months. On the other hand,
thelate results of the PAMI study have shown amortality
rate of 1.1% in 6 months® and of 6.2% accumulatedin 24
months, excluding thein-hospital events®. Garciaeta *re-
ported amortality rate of 1.8% by the end of 6 months, and
Zijlstraet a *?reported amortality rateof 3.9%in 18 months.
When the results of these | atter series are compared with
ours, onemay seethat themortality rateinour seriesby the
end of 12 monthsislow. Therefore, those patientswhowere
discharged asymptomatic comprised agroup very distinct
from those with poor in-hospital evolution, because they
had ahighrate of survival, which may be explained by the
fact that most of thisgroup had normal ventricular function
and good clinical management.

Theincidence of reinfarction was 5% by the end of
the observation period. In the study by Garciaet a *, this
ratewas3.7%in 6 months. Inthe PAMI study, therecurren-
cerate of nonfatal acute myocardial infarction in 6 months
was2.6%%, and 10.8% by theend of 2 years®. Zijlstraet a %
reported lower figureswith 2.6%in 18 months. Therefore,
our population seemsto behavein accordancewith that in
other studiesin thisregard.

Theneed for anew percutaneousor surgical revascu-
larization procedureis another interesting point. 1n our
series, thetotal of casesof new angioplasty with or without
stent implantation or need for an aortocoronary bypassis
15%, whichissimilar tothat reported by Garciaetal *in6
months, but lower than the 17.9% and 45.7% observed in
the 6-month %° and 2-year * follow-up of the PAMI study,
respectively. Once again, the good outcome of this cohort
study as compared with othersis noteworthy.

In our study, we classified stroke, anginal pain, and
heart failurerequiring hospital admission asmajor cardio-
vascular events, unlikethelarge studies, which do not cha-
racterizethese eventslikewe did. They represented anin-
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crease of 4% in events by the end of 12 months and stres-
sed the strictnessin assessing the outcomesin our study.

Thesum of all lateeventsin our serieswas26%, but it
isinteresting that most of them (96%) occurred in patients
who had undergone conventional angioplasty with no stent
implantation, suggesting that coronary endoprosthesesare
afactor of protection in reducing events. Preliminary stu-
dieshavealready pointed out thistrend 3, especially inop-
timizing theresultsof | esssatisfactory conventional angio-
plasties. Short clinical trial shave shownthe potential supe-
riority of stentimplantation upon conventional angioplasty
withacombined reductioninmortality, restenosis, and need
for new revascularizationin the group treated with stent as
comparedwiththat treated with balloon. Larger studiesha-
veconfirmedthistrend. TheFRESCOtrial 3* hasshownare-
duction of 61%inthe detection of angiographic restenosis,
which has determined areduction of upto 72% inthe need
for new revascul arization of thevessel treated and coronary
eventsin up to 6 months; these resultsare similar to those
of theGRAMI %5, ESCOBAR %, and PAMI-STENT trials. It
has already been shown that these advantages do not
translate into areduction in mortality but in nonfatal
events. This concept may perfectly apply to our country,
which meansthat theresultscould beeven better if morere-
sourceswereavailable; they arefrequently not avail ableex-
clusively dueto economicand not technical limitations.

Theliteratureis unanimousin reporting animprove-
ment in ventricular function after asuccessful primary an-
gioplasty intheshort- and long-term. Linderer et al ', ina
seriesof 145 patients, showed a4% improvement in global
ventricular function by theend of 7 monthsof observation,
the improvement being more evident in the patients with
worsegjectionfraction. Miketiceta %and Salaset a *° have
shown the same with increases of up to 6% in the gjection
fractioninthe12-monthfollow-up. Brodieeta ®, inaseries
of 1,352 patients, reported that the increasein ventricular
functionwith early reperfusion, within 2 hoursof evol ution,
may reach 6.9% and drop to 3.1% for longer periods. The
resultsof our study, despitelack of statistical significance,
do not disagree with the results of previous series because
theabsolutevaluesof improvement inthegjectionfraction
previously reported do not have relevant clinical signifi-
cance. Ontheother hand, wemay attributethislack of gain
in gjection fraction to the duration of our intervention, a
mean of 3 hourslonger, or to limitationsin the method of
analysisthat could not be detected because most studies
assess|eft ventricul ar function with contrast cineventricu-
lography, differentfromours.

Eventhough our study islimited becauseit comprises
a heterogeneous and nonrandomized group of patients,
with biasesintrinsic to thedesign of the study, theanalysis
of the results of this cohort shows the effectiveness of the
methodwithinaloca clinical context. It also evidencesthe
borderlineof theideal world of clinical tria's, whicharecar-
ried outinoptimal conditionsandwith unlimited resources,
and the actual world with observational studies, which
reflectthedaily practicewithitsdifficultiesand restrictions.
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