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Coronary thrombosis hasbeen aknown cause of dea-
th since the beginning of the 19" century. On the basis of
animal experiments, inwhich 1 coronary artery wasligated,
and limited observations on human postmortem examina-
tions, coronary thrombosis was considered afatal clinical
entity. In 1901, the German Krehl reported that coronary
thrombosis not always caused sudden death and that it
could be complicated by formation of aventricular aneu-
rysm and myocardial rupture. These observations were
confirmedyearslater by Obrastov, Strazhesko, and Herrick,
whoreported theclinical characteristicsof acutemyocardial
infarctionand established thedifferential diagnosiswithan-
ginapectoris?.

Assoon asit became evident that one could survive
an acute myocardia infarction, attention wasdrawn toits
treatment. IN1912, JamesHerrick establishedtheimportance
of rest in postinfarction recovery; rest wasthe only thera-
peutic orientation existing at that time, and it wasprescribed
in an exaggerated way until the beginning of the 1950s.
Patientswererequired to stay bedridden for up to 6 weeks,
andwereevenforbiddentomoveor tofeed themselvesdu-
ring thefirst week 2. JamesHerrick wasal so responsiblefor
introducing el ectrocardiography, whichwascreated by Ein-
thoven in 1902, and has been the major diagnostic tool for
acutemyocardial infarction up until thepresenttime™.

IN 1923, Wearn reported thefirst consecutive seriesof
19 patientswith the clinicopathol ogic diagnosis of infarc-
tion. These patients were prescribed absol ute rest, hydric
restriction, and use of digitalisfor pulmonary congestion,
and caffeineand camphor for preventing and treating hypo-
tension, syncope, and cardiac conduction blocks. Fiveye-
arslater, Parkinson and Bedford reported their experience
withtheuseof morphinetorelievepaininaseriesof 100 pa-
tientswith acutemyocardial infarction. Nitrateswere con-

Instituto de Cardiologia do Rio Grande do Sul/Fundag&o Universitéria de
Cardiologia

Mailing address: Carlos A.M. Gottschall — IC/FUC - Av. Princesa Isabel, 395-
90620-001 - Porto Alegre, RS - E-mail: pesquisa@cardnet.tche.br

English version by Stela Maris C. e Gandour

traindicated, duetotherisk of hypotension, and rest wasre-
commended for the longest time possible, as has already
been emphasized®.

In 1929, Samuel Levine published the first book ex-
clusively dedicated to the topic of treatment of acute myo-
cardial infarction. Inthebook, thefrequency and risk of se-
veral arrhythmiaswere reported as was the importance of
their early detection; quinidinewasrecommended for ven-
tricular tachycardiasand adrenalinefor cardiac blocksand
syncope.

Inthe 1950s, acute myocardial infarctionwasalready
considered themajor cause of deathin devel oped countries
and amajor public health problem. Duetotheevident risk of
deep venous thrombosis and pulmonary embolism resul -
ting from prolonged rest, and based on the recommenda-
tionsby Bernard L own?, who allowed patientstoleavetheir
beds, sitinachair, andwak much earlier, thetimeof recove-
ry was reduced and amorerapid return to daily activities
was recommended. Pharmacol ogical management also
evolved, and the need for intense fluid replacement and
oxygenusewasrecommended?.

Coronary careunits

Inthesecond half of the 20" century, Desmond Julian,
inGreat Britain, introduced coronary careunits. Theseunits
accounted for one of the greatest isolated advancesin the
treatment of infarction, reducingthemortdity ratefrom 30%
to 15%inthefirst hoursof evolution. They a so contributed
toabetter appreciation of thediagnosisand management of
arrhythmias, to the appearance of continuouscardiac moni-
toring, to the development of cardiopulmonary resuscita-
tionmaneuversand external defibrillators, andtothebetter
training of physiciansand nurses. These advancesevolved
even more with hemodynamic monitoring through the
Swan-Ganz catheter and the use of theintra-aortic balloon
counterpulsation, contributing to the aggressive manage-
ment of heart failureand cardiogenic shock.

Mobileintensive care units also appeared, equipped
with material and personstrained in detecting and treating
fatal arrhythmias, especiadly ventricular fibrillation.
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Phar macological inter vention and limitation of the
sizeof theinfar ct - Preservation of | eft ventricular function
becamethemajor predictivefactor of prognosis. Thesizeof
theinfarct was then defined as the major determinant of
mortality and morbidity. Theuseof injectableand oral beta-
blockersnot only totreat arrhythmias, but al soto limit myo-
cardial damageinduced by theischemicarea, aroseasathe-
rapeutic possibility 3. These drugs reduce oxygen con-
sumption by the myocardium and enhance blood redis-
tribution from the epicardium to the myocardium, dimini-
shing the area of infarct and increasing survival. Clinica
trias, suchastheMIAMI “andthel SIS-1°, showed signifi-
cant reductionsin mortality, especialy inthefirst 48h of the
event, justifyingtheearly use of thesedrugs. A lower num-
ber of ventricular arrhythmias and areduction intheinci-
denceof reinfarctionintheinitial phase of infarction were
also observed; these effects may be sustained inthelong
runwiththeuseof oral beta-blockers®.

Inregardto cal cium channel blockers, noclinical trials
detected statistically significant differencesin thereducti-
onin cardiovascular eventsand mortality withtheir use.

Nitratesweretested in different studies, andin some,
theresultswerefavorable, asreported by Yusuf in ameta-
analysis’. However, other mgjor studies, amongwhichwe
highlight 1SIS-4 8, did not show any benefit in theroutine
useof nitrates. They arean unquestionableindication only
in cases of recurring anginaand heart failure associated
withacutemyocardial infarction.

Theuseof magnesium, initially receivedwith enthusi-
asm duetothe publication of theresults of several studies,
especialy LIMIT-29, whichreported asignificant reduction
inmortality inthegroup of patientstreated, proved to be of
littlehel p according to the published resultsof 1SIS-48,

The angiotensin-converting enzyme inhibitors have
beenthoroughly studied and their benefitsinreducing mor-
tality and eventshave been very well documented 1°%, Cur-
rently, their mandatory use isaconsensusin patientswith
poor ventricular function, heart failure, or previousinfarc-
tion without myocardial reperfusion therapy. Their useis
also mandatory inthelong-termtreatment of patientswith
well-established atheroscl erotic disease, asshowninthere-
cently published HOPE study 2. The concept of metabolic
protection of theischemic myocardiumwiththepolarizing
solution of Sodi-Pallares reappeared in the mid- 1990s,
based on the DIGAMI study *. This study showed a30%
reduction in death by the end of thefirst year in agroup of
diabetic patients treated with the infusion of aglucose-
insulin solution and severe control of the glycemiclevels.
Inapilot study of the general population 4, the continuous
infusion of aglucose-insulin-potassium solution showed a
tendency toward reducing eventsin the group treated,
motivating the performance of moreclinical trial sto assess
thereal impact of thismedical management.

Contemporary studies, such as4S*°, CARE ¢, and
LIPID ¥, haveshownthat thetreatment withlipid-lowering
drugs (statins) in patientswith ahistory of infarctionisas-
sociated with an up to 30% reduction in the incidence of
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death, in new nonfatal infarctions, and in the need for
myocardial revascularization. The literature still lacks
definitivedatainregard to their usein an acute episode.

Thereperfusion era—Inthe 1950s and 1960s, Flet-
cher and Verstraete, even though experimentally, werethe
pioneersin the use of thrombolytic agents?. Inthe 1970s,
Chazov et d *® and Rentrop et a *° revol utionized cardiol ogy
by showingthat theintracoronary infusion of streptokinase
could dissolveintracoronary thrombi, thereforelimiting the
infarct’s extension and size. Thiswas corroborated by the
studiesof DeWood et a 2, according to which 90% of pati-
entswithclinical findingsof infarctionand alterationsinthe
ST segment had occlusivethrombi inthecoronary arteries.
Theneed for an intracoronary injection, however, wasthe
major obstacletoitsuse. Intravenousinfusion, whichisea-
sier and faster, proved to beequivalent totheintracoronary
infusion?,

Dueto thefact that thrombolytic agents can be easily
and safely used, they became the standard and most used
treatment for acutemyocardial infarction. Randomizedclini-
cal trialsinvolving thousands of patients, showed, inatrus-
tworthy and consistent way, areductioninmortality rates?.

Thefirstrandomizedclinical trial from 1986, knownas
GISSI %, included morethan 11,000 patientsand eval uated
theefficacy of intravenous streptokinase ascompared with
placebo. In 21 daysof observation, mortality inthetreated
groupwas 10.7% and 13%in thecontrol group, correspon-
dingtoal9%reductioninrelativerisk and representing 1
lifesparedfor every 43 patientstreated. Analysisof thesub-
groups showed a greater benefit for patientstreated in the
first 3 postinfarction hours(reductioninrelativerisk = 26%)
and betweenthe 3 and 6" hour (reductioninrelativerisk =
20%). In patientstreated after the 6" hour, no statistically
significant differenceoccurred.

I solated use of streptokinase was compared with that
of another thrombol ytic agent known asrt-PA (recombinant
tissue plasminogen activator) inaphase-1trial, TIMI-1%.
Thisstudy, comprising 290 patients, showed that the | atter
drug providedfaster reperfusion, but showed no significant
differencesinmortdity, in hemorrhagic complications, and
inventricular function.

Another major trial with 17,187 patients, |SIS-2%, con-
firmed the effects of streptokinase associated with aspirin,
showinga25%r reductioninreativerisk withanNNT (num-
ber needed for treatment) of 19. A 12%reductioninrelative
risk occurred in those patientstreated between the 12" and
24" postinfarction hour.

Alteplase was effectively tested versus placebo in
ASSET #inmorethan 5,000 patientswith a24.5% reduction
inrelativeriskin 30 daysand a26.3% reductionin 6 months.
However, noreduction wasshownintheincidenceof rein-
farction, angina, or heart failure.

Anistreplase, compared with placebo, was assessed
inthe AIM Sstudy #. Reductionswere observedintherisk
of death of 47%inthefirst 30 daysand 42%in 1 year.

All these results together with the low incidence of
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severeadverseeffectsmadetheuse of thrombolytic agents
unguestionableinthefirst hoursof acutemyocardial infarc-
tion. Inaddition to significantly reducing mortality, throm-
bolytic agents protect agai nst associated morbid events,
such as cardiogenic shock and heart failure, in adirect
relation to the speed with which they areadministered 2.

In regard to adverse effects, thrombolytic therapy is
related toasmall and significantincreasein theoccurrence
of cerebral strokes?.

Several clinical trialshave compared different throm-
bolytic agentsin regard to the degree of reperfusion, myo-
cardial protection, and decreaseinmortality. GISSI-2 Zisa
classical study that compared theefficacy of streptokinase
with tissue plasminogen activator (alteplase) in the treat-
ment of infarction. No differencesbetweenthegroupsexis-
tedinregardtomortdity rate, heart failure, and gjectionfrac-
tion. The incidence of bleeding, however, was higher
among thoseindividual sreceiving adjunct heparin.

TheTEAM-2trial %, carried outin 1991, did not establi-
shhigher coronary artery patency andlower reocclusionra-
teswhen comparing APSAC versusstreptokinase. Alteplase
vs. urokinasevs. both wastested inthe TAMI-5 trial ® and
showed that the combination therapy wasmoreefficientin
achieving early reperfusion, and thisfact did not mean a
lower mortality rate. Ontheother hand, the TAMI-7 trial %,
which compared 5 different regimensof ateplaseadminis-
tration, showed that accel erated administration (in 90min)
was safe and provided higher coronary artery patency and
lower reocclusionrates.

Thel SIS-3trial *2 showed no differencesbetweenthe3
typesof thrombolytic agentstested (streptokinase, altepla-
se, and APSAC) inregardtoareductioninin-hospital mor-
tality and that by the end of 6 months. On the other hand,
theincidence of cerebral hemorrhagic strokewashigherin
the group receiving ateplase. Soon after, resultsfrom the
GUSTO-1 trial * were published. GUSTO-1 assessed 4
groupswith different thrombolytic strategies: streptokinase
with subcutaneousheparin, streptokinasewithintravenous
heparin, alteplase of accel erated infusionwithintravenous
heparin, and acombination of streptokinase and ateplase
associated withintravenousheparin. Two differencesinre-
gardtothepreviousstudiesweretheadministration of alte-
plasein 1.5 h (unlikethe conventional infusionin 3h) and
the use of intravenous heparin. Mortality in 30 dayswas
7.2%, 7.4%, 6.3%, and 7.0%intherespectivegroups. A 14%
reductionintherisk and absol utebenefit of 1lifesparedfor
every 100 patientstreated with alteplase were observed as
compared withthe 2 groupstreated with streptokinase. The
association of 2 thrombolytic agentsand theuse of intrave-
nous heparin with streptokinase did not show advantages
but increased therisk of bleeding.

The results of the angiographic subgroup of the
GUSTO-1trial *dsofavoredtheuseof accelerated altepla-
se, and coronary artery patency and slow anterograde co-
ronary flow, called TIMI 111 flow, werehigher at 90 min. The-
refore, an advantagein theaccel erated strategy of alteplase
inassociation withintravenousheparin wasobserved, and
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the costs and benefits of the routine use of this drug, ap-
proximately 4timesmoreexpensivethan streptokinase, were
discussed.

New studies continued to test different thrombolytic
agentsandtheir strategiesof administration. Inthe TIMI-4
trial %, accelerated rt-PA provided coronary artery reperfusi-
onwith obtainment of TIMI I11 flow earlier and atendency
to better evolution and survival when compared with that
provided by APSAC or itscombinationwith rt-PA. ThelN-
JECT trial * wasdesigned to compareretepl asewith strepto-
kinase. Theresultsinthe 6,010 randomized patientsweresi-
milar, showing that both agentsare equivalent in reducing
events, withnoincreaseinthebleeding rate. Reteplase,in 3
different typesof bolusinfusion, was compared with alte-
plasein3-hourinfusionintheRAPID study ¥. Ingeneral, re-
teplase in double-bolus administration resulted in higher
and more compl etereperfusion than that obtained with the
standard dose of alteplase (85.2% vs 77.2% at 90 min,
p=0.08), with abetter index of TIMI 111 flow obtainment
(62.7%vs49.0% at 90min, p=0.01), which determined ahi-
gher gjection fraction at hospital discharge (53% vs 49%,
p=0.034). However, mortality and heart failureby theend of
30dayshad similar incidencerates. Oncetheefficacy of re-
teplase in doubl e bolus was confirmed, this strategy was
compared withthat of accel erated alteplaseinthe RAPID-2
study %8, and the advantage of the faster obtainment of
TIMI 111 flow found in the previous study was confirmed,;
this, however, represented no differencein the patient’s
evolution.

Accelerated administration of alteplasewascompared
withthedouble-bolusinfusion of thisdruginthe COBALT
study *. No equival encewasobserved between them, with
amild tendency toward higher mortality and intracranial
bleedinginthesecond group. TheGUSTO 11 trial “°, onthe
other hand, showed an equivalencein effectsinregardtore-
teplase and accel erated alteplase, with asimilar rate of
eventsfor the patients studied.

Thebeneficial effect of thrombolytic agentsdepends
on thetime factor. Even though with alower impact, evi-
denceexiststhat thrombol ytic agentsmay beused from6to
12 hours after symptom onset in patients with persistent
current of injury or extensiveinfarction. TheLATE study +
showed asignificant reductioninmortality (8.9%vs12%)in
patientstreated between the 6" and the 12" hour with alte-
plaseversusplacebo. TheEMERASCollaborative Group 2
randomized 4,534 patientswith evolutiontimeranging from
61024 hourstoreceivestreptokinase or placebo. Nosigni-
ficant reduction in general mortality was observed; howe-
ver, inthesubgroup of 2,080 patientstreated betweenthe 7!
and the 12" hour, anonsignificant tendency toward lower
mortality occurred (11.9%vs13.2%).

Thereuse of thrombolytic agents, mainly alteplase,
duetothelower risk of hypersensitivity and systemic blee-
ding, whicharecommon findingswith the use of streptoki-
nase, was assessed in asubstudy of the GUSTO | study “.
Thisstrategy wasused in 46% of thereocclusions, showing
asignificant reduction in mortality when compared with
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that of patientstreatedin aconservativeway (11%vs24 %;
p<0.001).

Promptnessin instituting the treatment is one of the
major objectivesinthesearchfor theideal thrombolyticthe-
rapy. One of theways of reducing thistime andincreasing
theproportion of patientstreatedinthefirst hourswould be
the prehospital administration of the thrombolytic agent.
Somestudieswerecarried out inthisdirection. Thegreatest
study wasthe EMIP study #, which randomized 5,469 pa-
tients and showed that prehospital administration of a
thrombolytic agent isfeasible and safe. The prehospital
treatment reduced by 55 minutes the start of thrombolytic
therapy ascompared with thein-hospital treatment. Never-
theless, few patients underwent the thrombolytic therapy
withinthefirst hour of symptom onset. Eventhoughnosig-
nificant differenceoccurredintotal mortality, cardiac morta
lity was reduced by 1.5% by the end of 30 days. Another
study, theMITI-2 study “° with 360 patients, failed to show
benefitsinthereduction of the combined outcome of degth,
cerebral stroke, major bleeding, andinfarct size, orintheim-
provement in ejection fraction, even though this strategy
hasbeen shownto beeffectivein reducing thetimeof diag-
nosisof anacutemyocardial infarction.

Therefore, theearly detectionand prompt referra of ca-
sesseem of magjor importancein the prehospital assessment.

Asshownintheangiographic substudy of theGUSTO-
1tria %, theimpact on thereduction in mortality dueto co-
ronary reperfusionwascaused by theobtainment of TIMI 111
coronary flow, ie, completeanterogradecoronary flow. Even
thoughthrombol ytictherapy isthemost widespread mesasure
used in the treatment of acute myocardial infarction, it has
several limitations: contraindicationsfor its use, dubious
benefitinsubgroups, limitationintheobtainment of coronary
artery patency, and ahigher incidenceof complications. Itis
known that approximately 20% of the patientswho receive
medical careinthefirst hoursof infarction evolution have
somekind of absolute contraindication to the use of throm-
bolytic agents, such asactive bleeding, recent surgery, pro-
longed cardiopulmonary resuscitation maneuver, and recent
hemorrhagic or ischemic cerebral strokes?.

Patientswith ahistory of previous myocardia revas-
cularization, poor ventricular function, and thosein cardio-
genic shock, who are usually excluded from most clinical
trials, did not have unquestionably confirmed benefitswith
theuse of thrombolytic agents .

Sideeffectsalsolimit theobtainment of better results.
Thrombolytictherapy hasbeen associated withanincrease
inthenumber of cerebral strokes, most of which arehemor-
rhagic, of 3.9 per 1,000 patientstreated. Thisincidencewas
higher in patientsol der than 75 yearsof age, and caused, in
most cases, death or sequela?. Theoccurrenceof systemic
bleeding requiring transfusion wasa so higher inthegroup
onthrombolytic agents. In addition, in approximately 20%
of patients, thethrombolytictherapy failed to reach comple-
tereperfusion *. Even after apparently very successful
thrombolysis and adjunct therapy with heparin and ace-
tylsalicylicacid, therisk of recurringischemiaandreinfarc-
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tionwasapproximately 20% 2. Thismight havebeendueto
thefact that thecul prit lesionremained with residual steno-
sisand with astill unstable plaque, representing aworse
prognosisand higher cost, aswaswell demonstratedinthe
TAMI study “inwhichreocclusionfollowed by thromboly-
sishad ahigher rate of morbidity and mortality.

Reperfusonwithacatheter —Theimpossibility andli-
mitations of the use of thrombolytic agentsin myocardial
reperfusionforced percutaneoustransluminal coronary an-
gioplasty to bean alternativetreatment.

Percutaneoustransluminal coronary angioplasty was
used in humansfor thefirst time by Andreas Gruentzigin
1977, and since than this procedure has been increasingly
used for the treatment of ischemic heart disease. In 1982,
Hartzler et a used primary angioplasty in the treatment of
acute myocardial infarction. In the 1990s, this procedure
waswidely used, and it wasaccompanied by alower recur-
renceof ischemia, alower incidenceof reocclusionduetoa
new thrombotic eventinthecul prit artery, and, aboveall, a
lower incidenceof restenosis.

Inthe 1980s, these conceptswereinitialy launchedin
the medical literature in the observational studies by
DeWood on total occlusion of the coronary arteriesby a
thrombusin thefirst hoursof infarction evolution . Other
shorter and encouraging pilot studiesal so publishedinthe
1980s contributed aswell, and they associated primary
angioplasty with thrombolytic therapy as combination
therapy #. Someclinical trialsfollowed %349, showing surpri-
singly ahigher rate of eventsin the group treated with pri-
mary angioplasty as compared with the groups that recei-
ved only thrombolytic agents, but thiswaslater explained
by an inadequate adjunct antithrombotic therapy.

Therefore, the so-called hybrid therapy, which combi-
ned thrombolysiswith direct angioplasty, did not proveto
bevery efficient. Thisdid not happen in aseries of short
studies *°5, which assessed only primary angioplasty asa
therapeutic measure and obtained positive results. These
short studiesserved asthebasisfor themajor clinical trials,
whose obj ectivewasto show the superiority of primary an-
gioplasty as compared with thrombolysisin reducing car-
diovascular and systemic events.

Inrecent years, theresultsof several clinical trialswith
thisobjectiveand involving thousands of patientshave be-
en published. A great heterogeneity existsin regard to the
typeand dosage of thrombolytic agent used, whether or not
heparin isused, and the time between diagnosis and treat-
ment onset. The PAMI study %2 randomized 395 patients
with 12 hoursof infarction evolution until the beginning of
thethrombolytictreatment, which consi sted of alteplaseor
primary angioplasty. This study showed a high index of
success with percutaneous transluminal coronary angio-
plasty (97%) and alower immediateincidenceof thecombi-
ned outcome of death and reinfarction (5.1% vs. 12.0%,
p=0.02). Thisincidence was maintained by the end of 6
months(8.5%vs. 16.8%, p=0.02), in additionto theabsence
of cerebral bleedinginthegroup undergoing percutaneous
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transluminal coronary angioplasty. A German study 52,
whose results were published at the same time of those of
the PAMI study, randomized 142 patientswith 6 hours of
infarction evol ution and favored thegroup treated with per-
cutaneous transluminal coronary angioplasty. With high
angiographic success(98%), thefollowing resultsweresig-
nificantly better: higher coronary artery patency (91% vs.
68%), improvement in g ectionfraction (51%vs. 45%), less
residual stenosis(36%vs. 76%) and recurringischemia(9%
vs. 38%), and alow probability of anew event (0%vs. 13%)
or of anew need for revascularization (4% vs. 31%). The
Mayo Clinicgroup*, ontheother hand, showed no advan-
tage for the patients randomized for primary angioplasty,
when compared with those who underwent thrombolytic
treatment. Ribeiroet a > hadsimilar findingsinaclinical triad
with 100 patients.

TheGUSTO lIbtrial *®*isperhapsthelargest and most
representative of al clinical trials, becauseit used the best
thrombolytic strategy with accelerated alteplase, andit ran-
domized patientsat 57 different centersin9 countries. Even
thoughtotal mortality did not show astatistically significant
difference, asignificant 33% reduction occurredintheinci-
dence of the combined outcome of death, reinfarction, and
cerebral stroke when percutaneoustransluminal coronary
angioplasty wascompared withthrombolytictherapy (9.6%
vs. 13.7%).

Publication of theresults of the Primary Angioplasty
Registry (PAR) %" occurred concomitantly with that of the
above-cited studies. PAR gathered information about pa-
tientsundergoing primary percutaneoustrans uminal coro-
nary angioplasty, whichwasperformed by very well-trained
professionalsin 6 centerswith extensiveexperienceinthis
technique, representing the bulk of these procedures per-
formed in the USA. During a period of approximately 2
years, theauthorsstudied 245 patientswho had undergone
primary percutaneoustransluminal coronary angioplasty.
Angiographic success was 88% (residual stenosislower
than 50%) and obtainment of TIMI |11 flow occurredin 97%
of the patients, whichis, asalready known, oneof themajor
determinantsof agood prognosis. A low incidenceof imme-
diate eventswas observed, with mortality occurringin 4%
of the patients, reinfarction in 2%, cerebral bleeding in
0.4%, needfor reinterventionin 5%, and need for revascul a-
rization surgery in 9% of the patients.

Angioplasty versusthrombolysisin the general
community —Several largeregistrieswereconductedtocla-
rify therelativebenefitsof primary percutaneoustransumi-
nal coronary angioplasty inthegeneral population. Most of
themdid not identify differencesin mortality betweenthe2
existing strategies. Every et al®showed in astudy carried
out in severa cities near Washington, DC, that minimum
differenceswere observed throughout 1 year of follow-up
of the patients undergoing each of the different types of
treatment.

Collectively, experienceregistriesare the best repro-
duction of the so-called real world of primary angioplasty,
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where physicians can choose the reperfusion strategy ac-
cording to local conditions and routines. Thisfocuses at-
tention onthequestion of why someclinical trialsshow the
greater advantage of primary angioplasty ascompared with
thrombolysis, unlikethese registries. Severa possible ex-
planationsexist asfollows: @) theresultsof theregistriesare
authentic and the differences between the 2 strategies are
minimal; b) the prolonged time that el apses from the pa-
tient’s entranceinto the hospital to theinstallation of the
angioplasty balloon (“ door-to-balloon” time), whichresults
from the nonroutine use and high complexity of primary
percutaneous transluminal coronary angioplasty, may be
responsiblefor the worse results of thisalternativein the
registries; c) differencesbetween the skill sand experiences
of the hemodynamics professionals may account for the
better resultsof percutaneoustransduminal coronary angio-
plasty in clinical trials, because this procedureisusually
performedin highly skilled and experienced centers. If one
considersthefirst explanation (a) astrue, itismandatory to
choosethe strategy that is most rapidly available and that
can be performed by the best team possible.

“Door-to-balloon” time—Rangingfrom40to238 minu-
tes according to the study considered %°, the GUSTO |1b
trial % showed very clearly that animportant rel ation exists
between the prognosis and the “door-to-balloon” time,
with anincreasein mortality astime goesby and no proce-
dureis performed. Mortality by the end of 30 daysinthe
patientsinwhomthefirst dilationwasperformedwithinthe
first 60minwas 1%; inthe subgroup dilated between 61 and
90 min, mortality was approximately 4%; in those patients
dilated after 90min, it was 6.4%. Thisevidenceemphasizes
that efforts need to be put into reducing thistime period to
less than 60min, which requires organization, creation of
specificroutinesinsi deeachingtitution, and agility, inaddi-
tiontoarapid selection and diagnosisof patientswithacli-
nical suspicion of infarction. Theregistry by Every et a %
showed aninverserelationship between the number of pro-
ceduresperformedin eachinstitutionand the* door-to-bal -
loon” time, meaning morerapid and experiencedingtitutions
and professionals.

Eventhough of difficult clinical detection, thefailureof
thrombolytic therapy in coronary reperfusionisanindica-
tion of theneed forimmediatereferral for angioplasty. This
therapy should alwaysbeconsidered whentheinfarctionis
extensive, whenclinical deterioration of thepatient exists, or
incaseof apreviousinfarction.

Antiplatelet and anticoagulant ther apy —A dramatic
reduction in mortality and in the incidence of nonfatal in-
farctionsin patients with unstable angina was obtained
withtheuseof acetylsalicylicacidindosesranging from 75
to 1,300mg/day. The extension of these benefitsfor acute
myocardial infarctionwasvery well definedinthel SIS-2 stu-
dy %, which concluded that aspirin should be administered
as soon as possible at minimum doses of 160mg in the
presenceof acuteinfarction.
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Datafrom studies on elective angioplastiesindicate
that aspirin reduces the incidence of acute occlusion after
the procedure . Even though this has not been tested in
direct percutaneoustransluminal coronary angioplasty, ex-
trapol ation of these data and those of the ISIS-2 study
also recommends the mandatory use of aspirinin primary
angioplasty.

Clinical experiencewithticlopidinein patientswithacu-
temyocardid infarctionisstill limited. The Canadian-Ame-
rican study on secondary prevention with ticlopidine ¢
showsa30% reductionintheincidenceof fatal and nonfatal
cardiovascular events when compared with that with the
useof aspirin. Thebenefitsof theuseof ticlopidinein asso-
ciationwith aspirinto replace coumarin anticoagul antsafter
coronary angioplasty with stentimplantation arevery well
established 2. The advantages obtained in el ective proce-
dures can be applied to emergency interventions, such as
primary percutaneoustransluminal coronary angioplasty.

Clopidogre was al so assessed in analyses of seconda-
ry prevention in the CAPRIE study ¢ and proved to be
equivalenttoaspirin. Severa studies®% compareclopidogre
withticlopidine, andtheonly advantagefound wasthelower
incidenceof adverseeffectswiththeuseof clopidogrel.

Withaspirin, ticlopidine, and now clopidogrel aready
incorporated into current therapeutic strategies, recent cli-
nical trialshave shown theimportance of more aggressive
antiplatel et therapy with platel et glycoprotein b/l 11ablo-
ckadeinthe management of acuteischemic syndromes. In
the subgroup of patientswith acute myocardial infarction
treated with primary angioplasty in the EPIC study ¢, an
evident benefit was observedin thoserecei ving abciximab
when compared with thosereceiving aplacebo. Thisinspi-
red the RAPPORT clinical trial ®inwhich 483 patientsun-
dergoing primary angioplasty wererandomizedtoreceive
abciximab or placebo. An evident 48% reduction occurred
intheincidenceof thecombined eventsdeath, reinfarction,
or need for anew revascul arizationinthefirst 30 days. Sur-
prisingly, these benefitsdid not remain by theend of 6 mon-
ths, contrary totheresultsof the EPIC %" and EPIL OG ® stu-
dies. Inthe RAPPORT clinical trial, platelet glycoprotein
[1b/111ainhibitorsal so reduced by morethan 40% the need
for stents, stressing even more the theory of the need for
aggressive antiplatel et therapy in the percutaneous treat-
ment of acuteischemic syndromes.

Two other clinical trial swith angiographicand clinical
outcomes, the GRAPE pilot study ™ and the ADMIRAL
study, showed that the use of abciximab prior to the direct
revascularization procedurestill intheemergency room or
on the way to the hemodynamics laboratory increasesthe
rateof coronary reperfusionwith better and earlier recovery
of TIMI I flow inup to 20% of the patients, when compa-
red with placebo. I n addition, the use of abciximab prior to
the procedure also promotes improvement in ventricular
function. Ontheother hand, the CADILLAC study rando-
mized 2,082 patientswith acutemyocardia infarctioninto4
groupsof treatment asfollows: a) stent + placebo; b) stent +
abciximab; c) primary percutaneoustransluminal coronary
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angioplasty + placebo; d) primary percutaneoustranslumi-
nal coronary angioplasty + abciximab. This study showed
no immediate or long-term clinical benefit in any of the
groupsthat used platelet glycoprotein l1b/IHlainhibitors, as
compared with thosewho did not usethedrug inthisclini-
cal situation. Therefore, unlikewhat wasthought, it seems
that theindication for absol ute use of platel et glycoprotein
IIb/I1ainhibitorsisrestricted to those cases of complex
interventionsand unstable angina. Oral platelet glycopro-
tein l1b/lllainhibitorswill hardly betested in thisclinical
context because of therecent and disappointing resultsob-
tained withtheir usein percutaneousrevascul arization pro-
cedures, whichwereevidencedinthe EXCITE, FROST, and
OPUS-TIMI 16 studies.

Anticoagulant agents, especially heparin, have been
traditionally used as adjunctsto thrombolytic therapy and
primary angioplasty intheacutephaseof infarctionwiththe
aim of avoiding new thrombotic events, which doesnot me-
anthey arevery advantageous. Mahaffey et a carried outa
meta-analysis ™ of 6 randomized clinical trialswith more
than 1,735 patients, who had undergonethrombol ytic thera-
py. In-hospital mortality was5.1% in those patientsrecei-
ving heparinversus5.6%inthecontrol group; thisdifferen-
cewas statistically insignificant, contrary to theincidence
of systemic bleeding, whichwassignificantly higher inthe
grouptreated with anticoagul ant agents. Someclinical trial s
tested high doses of heparin as an alternativeto the use of
thrombolytic agents, but found no difference.

Thedosage and duration of thetreatment with heparin
variesaccordingtothetypeof thrombolytic agent used and
whether or not an associ ation existswith platel et glycopro-
tein l1b/l11ainhibitors. With streptokinase, for example,
accordingtodatafromthel SIS-3%2and GUSTO 1trias®, no
routineuseof heparinisrequired. Therefore, theexact role
played by heparininimprovinginitial reperfusion, preven-
ting reocclusion, and reducing mortality remainsuncertain.

Useof stentsin acutemyocar dial infar ction —Intro-
duction of stent implantation has been the mgjor isolated
changein the era of catheter reperfusion in the last few
years.

With abetter understanding and development of the
combined useof aspirin andticlopidinein the prophylaxis
of thrombotic phenomena, thrombosis of stents has been
significantly reduced, and implantation of stentsin the
acute phase of infarction hasbecomefeasible.

Recent clinical trialshave shown the potential superio-
rity of stent implantation over conventional angioplasty.
The FRESCO study " randomized 150 patientsfor elective
stent placement or conventional angioplasty for the treat-
ment of acuteinfarction. Thestudy showed nodifferencein
theisolated incidence of death or reinfarction, but agreat
reductioninangiographic restenosis(17%vs. 43%) andin
theneedfor new revascularization of theinfarct-rel ated ves-
sel in up to 6 months (7% vs. 25%) was observed. These
dataaresimilar to thosereported inthe GRAMI %, ESCO-
BAR™, andSTENT-PAMI "trials.
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TheCADILLACC linical trial, whichtested thecombi-
nation of primary angioplasty, stents, and abciximab as
already mentioned, did not favor the group that received
platelet glycoproteinlb/l11ainhibitors. Onthe other hand,
the2 groupsinwhich stentswereimplanted (a- stent + pla-
cebo, b- stent + abciximab), independently of theuse of ab-
ciximab, had abetter evol ution ascompared withthegroups
undergoing angioplasty (c - percutaneoustransluminal co-
ronary angioplasty + placebo, d - percutaneoustranslumi-
nal coronary angioplasty + abciximab). A significant reduc-
tion occurredin thecombined eventsof death, reinfarction,
hospitalization, and need for new revascul arization of the
target vessdl (a- 10.9%vsb- 10.8%vsc- 19.3%vsd- 15.2%;
p=0.0001), and it wasmoreevidentinthe6-monthfollow-up.
Thebenefit seemsto be secondary to agreater stabilization
of theinfarct-related vessel intheacute phase, with greater
immediateluminal gainand lower long-term|oss, instead of
being dueto amore potent inactivation of platel et activity.

Therefore, until new evidence appears, stentscertain-
ly do not reduce mortality, but interfere positively in the
reduction of restenosis and of new interventions.

Primary angioplasty in special subgroups- Somespe-
cial subgroups of patients, such asthosein cardiogenic
shock, thosewith occlusion of venousgrafts, and theel der-
ly, deserve specid attention.

Theincidence of cardiogenic shock after infarction
rangesfrom 5%to 15%, and it isthemost common cause of
deathinthein-hospital phase?. Measuresof support, such
asintra-aortic counterpul sation ball oon, may promotetran-
sentimprovementif immediaterevascul arizationisnot pos-
sible. Eventhough thrombol yti c therapy reduced total mor-
tality in acute myocardial infarction and the incidence of
cardiogenic shock, until very recently nolargeclinical tria
existed assessing improvement in survival in this specific
situation. IntheGISS trid %, mortality in 30 dayswas69.9%
for 146 patients treated with streptokinase and 70.1% for
134 patientstreated with placebo.

All these benefits of primary angioplasty have been
reported in observational studiesand case series, but the
real benefit of primary angioplasty wastestedonly in2clini-
cal trials. TheSMASH trial failedto show abenefit, andit
was interrupted because of the insufficient number of pa-
tients. The randomized clinical trial SHOCK 7 compared
percutaneoustransluminal coronary angioplasty or emer-
gency myocardial revascul arization and maximumclinical
treatment in patients with infarction, who devel oped car-
diogenic shock, excluding the mechanical causes. Even
though the expected 20% reduction in mortality rate was
not confirmed, mortality waslower inthegroup treatedinva:
sively, especially when the subgroup of patients under the
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age of 75 yearswas analyzed. It seems, therefore, that the
real benefit of primary angioplasty in cardiogenic shock is
lower thanthat expected, perhapsbecause of adefectinthe
selection of patientsreferredto the hemodynamicslaborato-
ry insmaller studies. However, primary angioplasty isstill
thebest alternativein thetreatment of this subgroup of pa-
tients, mainly when associated with other methods of life
support.

Patientswith ahistory of previous myocardia revas-
cularizationand withinfarction secondary to occlusion of a
venous aorto-coronary graft are known to respond poorly
tothrombolytic therapy, with ratesof successvery inferior
to those observed in patientswith occlusion of native ves-
sels. Therefore, primary angioplasty has becomethe the-
rapeutic strategy of choicefor these patientsin the centers
whereitisavailable.

Inregard to the elderly, controversies still persist. In
the6-monthfollow-up of the PAMI trial 7, advantageswere
observed in the group that underwent percutaneoustrans-
luminal coronary angioplasty. Inasubstudy of theGUSTO
Ibtrial ™8, however, this benefit was not shown. Based on
thislatter largeand representativeclinical trial, weconclude
that theelderly should betreated inamanner similar tothat
inwhichtheyoungaretreated, ie, choosing themost rapidly
availableand better performed therapy.

Thefuture of reperfusion through theuse of a
catheter - The progressin general and interventional car-
diology isamazing. It isevident that thisareawill undergo
transformations, and many discoveriesarestill tocome. The
better understanding of the pathophysiology of acuteis-
chemic syndromesisassociated with new therapeutic pers-
pectives, which go beyond simple obstruction of coronary
artery flow. The continuous devel opment and use of plate-
let glycoprotein [1b/I11ainhibitors, stent implantation, and
the perfect knowledge of dynamic phenomena, such as
thrombosis, genetics, inflammation, and possibly infectious
agentsand plaguestabilizers, will bethecentra focusof this
old, but alwaysrenewed discussion. Advantagesand bene-
fitswill only beconsolidated at themoment whenthe* door-
to-balloon” timeisreduced and the centers of excellence
providefirst-linematerial and keeptheir professional team
trained and skilled.

Thepossihility of ashorter timeof hospitalization with
cost reduction has been considered, and it isfeasible, in-
dicating that radical changesin the current approach to
acutemyocardial infarctionmay occur.

Therefore, other targetsof treatment areto beelucida-
ted. High-technol ogy scienceand evidence-based medici-
ne will undoubtedly answer these questions, bring new
knowledge, and certainly raise other questions.
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