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Objective - Analysis of thein-hospital results, in pro-
gressively elderly patientswho undergo primary percutane-
ouscoronaryintervention (PCl) inthefirst 24 hoursof AMI.

Methods- Thepatientsweredividedintothreedifferent
agegroups(60/69, 70/79, and >80 years) and weretreated
from7/95 until 12/99. The primary successrate and the oc-
currenceof major clinical eventswereanalyzed at the end of
thein-hospital phase. Coronary stent implantation and abci-
ximab use wer e employed at theintervencionist discretion.

Results - We analyzed 201 patientswith age ranging
from60to 93 years, who underwent primary PCI. Patients
with agesabove 70 weremor e often female (p=.015). Those
with ages above 80 weretreated later with PCI (p=.054),
and all of them presented with total occlusion of theinfarct-
related artery. Coronary stents wereimplanted in 30% of
the patients. Procedural successwasl|ower in>80year old
patients (p=.022), and the death rate was higher in>70
yearsolds (p=.019). Reinfarction and coronary bypass
surgery wer e uncommon events. Atrend occurred toward a
higher combined incidence of major in-hospital events
according to increased age (p=.064).

Conclusion - Elderly patients (> 70 years) presented
with adverse clinical and angiographic profilesand pa-
tients>80 years of age obtained reduced TIMI 3 flow suc-
cessratesafter primary PTCA, andthose>70yearshad a
higher death rate.
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Elderly patients are aprogressively growing popula-
tion, composing ahigh-risk subgroup for theoccurrence of
acutemyocardial infarction (AMI). Accordingtothe Ame-
rican Heart Association, intheyear 2000, theworldwide po-
pulationabove70yearsoldswill be21.1 millions, andtheex-
pectationsfor 2010, 2020, and 2030 will beof geometricin-
crease, with27.3,35.7,and 49.7 million elderly people, res-
pectively. Inthelast eight years (1990/98), the popul ation
greater than 85 yearsof age, hasincreased morethan 34%:1.

Thepotential of devel oping coronary heart diseasein
thisincreasing population of elderly peopleisremarkable.
North American demographicsfrom 1996 (American Heart
Association Biostatistical Fact Sheetson Older Americans
and Cardiovascular Diseases) indicate that 85% of the
cardiovascular deaths occurred in patients greater than 65
years of age. In addition to this, 57% of the patients
discharged after the occurrence of acute myocardial
infarction (AMI), wereabove 65 yearsof age.

The occurrence of an AMI in patients older than 70,
usually promotes higher death ratesor other major compli-
cationsrelatedto thisevent +°. Currently, thrombolytic the-
rapy and percutaneous transluminal coronary angioplasty
(PTCA) werethe methods availablefor obtaining fast and
early myocardial reperfusion®. However, few patients, less
than 20% of theelderly patientswith AMI, wereselected to
receive thrombolytic therapy in the first 24 hours of AMI
onset 1. The higher risk for the occurrence of acerebral
stroke causes caution to be taken with this therapeutic
method whentreating many elderly patients™. Otherwise,
arecent analysis of subgroups of patientsincludedina
large multinational AMI randomized trial did not show an
effectivereduction indeath ratesamong patientsolder than
75 treated with thrombolytic therapy &.

Primary PTCA hasmany advantagesover theadminis-
tration of thrombolytic therapy 1°. Despite these, many
elderly patientseager to beincluded in thistherapeutic per-
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cutaneous revascularization method, did not receive that
because of the clinical reluctancetoincludethem . The
analysis of consecutive series of patients and randomized
trialsof theapplication of primary PTCA intheelderly po-
pulation 1213 does not show asignificant reductionin the
death rate, with mortality increasing according to progres-
sively higher ages, even after thereestablishment of normal
coronary artery flow?2.

Theobjectiveof thisanalysisisto verify thein-hospi-
tal results obtained in arecent consecutive series of
patients treated with primary PTCA applied in the first
hoursof AMI inaprogressively elderly population.

Methods

During the period from 7/1995 until 12/1999, we
included for the purposeof thisanalysis, patientsfromboth
sexes, who were selected in a consecutive fashion for
percutaneous coronary revascularization in thefirst 24
hoursof AMI onset, either with primary balloon PTCA or
primary coronary stent implantation. All patients had to
fulfill theclassic clinical inclusion criteriaof AMI, which
include chest pain, EKG changes, with ST-T segment
elevation. The patients were divided in three different
groups, according to theincreasing in aging: 60/69, 70/79
and >80yearsold.

Intheemergency room, patientswere medicated with
aspirin (200mg, PO), ticlopidine (500mg, PO, maintained du-
ring thefirst 30 days, in patientswho underwent coronary
stent implantation) and heparin (100 U1/kg I V), beforethe
start of the procedure. Heparin wasmaintained for 24to 48
hours after the procedure (1000 Ul/hour) adjusted accor-
dingtothe APPT (>2.5x of thenormal value). The patients
al soreceived beta-bl ockers (metoprolol 15mg/IV) and ACE
inhibitors (enalapril, 30mg PO/day), for patientswith al eft
ventricular gjectionfractionlower than 40%.

The coronary angiography was performed with the
Sones or Judkins techniques. The catheters that were
applied had to be larger than 6 Fr, and the contrast media
used wereionic. Intheevent of multivessel coronary heart
disease, only theinfarct-related vessel wastreated.

Primary balloon PTCA was performed with standard
catheters, keeping afinal balloon/artery ratio of 1:1, tothe
mean referencediameter of thevessel treated. Accordingto
the interventionist discretion, intracoronary stents could
beimplanted, evenasaprimary procedureor intheevent of
asuboptimal result after balloon PTCA (%SD >50% or se-
vere coronary artery dissection). Thefinal objective of the
procedure was an optimal angiographic result, withthelo-
west estenose that could be achieved.

Patients sel ected for coronary stent implantation usu-
ally presented with vessel diameter >2.50 or <4.50mm. Al
stentswereimplanted with higher pressureballoon assisted
inflation (>12&m).

Intracoronary thrombol yticswerenot employed. Ac-
cordingtotheinterventionist discretion, intravenousinfu-
sion of abciximab could beused, either in aplanned fashion
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or asarescueprocedure (residual thrombus, flow disturban-
ces, or slow flow).

Theclinical eventswere monitored from hospital ad-
missionuntil discharge. Weanayzetherateof TIMI 3 coro-
nary flow reestablishment and theoccurrence of mgjor clini-
cal events, which were emergency surgery, reinfarction,
stroke, and death, or the combination of all these events.

All thedatawerecollectedinaspecific database (Angio-
cor), withindividual filesfor each patient, completed by the
surgeons. Theprogram appliedwastheD-BASE 11 plus.

The quantitative coronary angiography (QCA) was
performed off line(CM S, Medis, Leiden, TheNetherlands).
The angiograms were analyzed at two different times,
beforeandimmediately after the percutaneousintervention.
The mean reference diameter and the minimal luminal
diameter of thevessel wereused to cal culatethe percentage
of coronary stenosisdiameter.

Statistical analysis- Thecomparisonwas performed
according to three different age groups. The categorical
variables were expressed in absolute numbers and their
percentage, and thecontinuousvariableswiththeir average
and standard deviation.

The categorical variables were compared using the
Pearson’s chi-square test and the continuous by analysis
of variance (ANOVA). Tolocalizedifferencesbetweenthe
groups, we used the fractionated chi-square test for the
categorical variables and Tukey’s procedure for the
continuousvariables. Thepvaues<0.05were considered
statistically significant.

Results

Duringthisperiod of time, 201 patientswith agesran-
gingfrom 60to 93 years- underwent primary percutaneous
coronary revascularization (PCl). Accordingtotheprogres-
siveaging, theabsolute number of patientsineach group di-
minished. The group of patients 60/69 years old comprise
53% of theentiredata, the 70/79 yearsolds, 37% and the pa-
tientswith agesgreater than 80 yearsold, 10%.

Tablel exhibitstheclinica profileaccordingtotheage
division. Asthe agesincrease, AMI occurred more fre-
quently inwomen, mainly after 70yearsof age(p=0.015). The
elderly group (>80 years) wastreated with agreater length
of timepassing from pain onset until first ballooninflation
(p=0.054). An average of 25% of the patients had already
sufferedapreviousMI, and 11%wereinKillipclass3or 4 at
admission. However, these variableswere not statistically
significant.

The coronary angiography, performed before
primary PTCA, showed ahigher number of patientsolder
than 80 years, with moderate reductioninleft ventricular
function (EF <50%), as was the progressive presence of
severe multivessel coronary heart disease, but without a
statistical difference (table Il). Coronary stents were
implanted in 30% of the patients, in asimilar fashion
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Table | - Clinical profile of the 201 patients who undewent
per cutaneous coronary revascularization during acute myocar dial
infarction, according to progressive aging

60-69 70-79 >80 years p
Number of patients 107 74 20
Mean age (years) 64.8+2 73.8+2 85.2+2
Female gender * 27 (25%) 33(45%) 7(35%) 0.025
Diabetes mellitus 24 (22%) 24 (32%)  4(20%) 0.262

Hypercholesterolemia 15 (14%) 12 (16%) 5(25%) 0.466
Previous events =

PTCA 8(7%) 5(7%) 1(5%) 0.920
Cardiac surgery 11 (10%) 10 (13%) 1(5%) 0.529
AMI 23 (21%) 16 (22%)  6(30%) 0.690
Mean delay: 274+ 250+ 342+ 0.037
pain/PTCA + 139min 137min 167min
AMI location = anterior 49 (46%) 38(51%) 14 (70%) 0.135
Killip class l11/IV 9(8%) 11(15%) 3(15%) 0.354

* 70-79 yearsvs. >80 years, p=0.306; 60-69 yearsvs. >70 years, p=0.015.
+ 60-69 years vs. >80 years, p=0.054.

between the groups. Abciximab infusion was appliedin
7% of patientsthem.

The PCI success (TIMI 3 flow) and the occurrence
of mgjor clinical eventsweredifferent accordingto pro-
gressive aging (tablel11). The TIMI 3 flow reesta-
blishment was significantly lower in patientsolder than
80years(84vs. 60%, p=0.022). Thein-hospital death also
increased with age: 3.7%, 10.8%, and 20%, respectively
(p=0.025). In the comparison between the groups, the
mortality rate was significantly higher in the group of
patients with ages between 70/79 years (p=0.019). The
other major clinical eventswererare, and the frequency
of emergency surgery washearly zero. Strokeoccurredin
only one patient, with age greater than 80 years. The
combined clinical event rate showed atrend towards a
higher occurrence of events, according totheincreasein
age(p=0.064).

The QCA measurementsaredisplayedintablelV. All
patients older than 80 years exhibited atotal occlusion of
the infarct-related vessel. Patients older than 70 years
presented with coronary stenosis located in smaller
vessels (p=0.012), and those older than 80 years had a
higher %SD at theend of thePCI (p=0.017).
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Discussion

We compared the in-hospital results after PCI in
progressively elderly patientstreatedinthefirst 24 hoursof
AMI onset.

In 1992, we published athefirst analysis of primary
PTCA performedin 42 patientsolder than 70 years®®. The
successratewas86% (TIMI flow 2 or 3), and thein-hospital
deathratewas14.2%.

Theincreasein elderly patientswho underwent PCI
was significant. To accomplish thistask, 8 years were
necessary to treat 42 patients, and in this contemporary
analysis, 94 patientsolder than 70 yearsweretreatedinless
than5years.

Now, inthismorerecent analysis, AMI occurred more
frequently in female patients older than 70. Patients ol der
than 80 yearsunderwent PCI with higher delays; invessels
with competeocclusionsand with significantly smaller size.

Since 1995, coronary stent implantation has been
available, anditsuseisincreasing geometricaly, either in
electiveor AMI patients %. The results of coronary stent
implantationduring AM| wasstudiedinthe STENT PAMI
randomized trial *°. In this multinational study, primary
coronary stent implantation significantly reduced the
restenosisand theischemia-driven TV Rratesat theend of 6

Tablelll - The successrate plusthe occurrence of major in-
hospital clinical adver se events, according to progressive aging

60-69 70-79 >80 years o]

Number of patients 107 74 20

Stent usage 38(36%) 26(35%) 5(25%) 0,650
Abciximab infusion 9(8%) 4(5%) 1(5%) 0,690
Success (TIMI 3flow) * 90 (84%) 62 (84%) 12(60%) 0,032
Reinfarction 3(2,8%)  1(1,4%) 0 0,630
Cardiac surgery 1(1%) 0 0 0,643
Stroke + 0 0 1(5%) 0,011
Death ++ 4(37%) 8(10,8%) 4(20%) 0,025
Combined events 8(75%) 9(121%) 5(25%) 0,064

* 70-79yearsvs. >80 years, p=0.022. + 70-79 yearsvs. >80 years, p=0.054.
++ 70-79 years vs. >80 years, p=0.275; 60-69 years vs. >70 years,
p=0.019.

Table |l - Angiographic profile from the 201 patients who
underwent per cutaneous cor onary revascularization during acute
myocar dial infarction, according to progressive aging

Table |V - Quantitative coronary angiography measurements,
beforeand after percutaneous coronary revascularization during
acute myocardial infarction, according to progressive aging

Ejection fraction <50% 45 (42%)  35(47%) 13(65%) 0,164
Multivessel disease 47 (44%)  36(49%) 13 (65%) 0,219
Proximal stenosis 69(64%)  50(67%) 11(55%) 0,579

60-69 70-79 >80 years p 60-69 70-79 >80 years p
Number of patients 107 74 20 Number of patients 107 74 20
Vessel treated - 0,541 Meanreferencediameter * 3,0+ 05mm 2,9+ 05mm 2,7+0,5mm 0,039
left anterior 47 (44%) 37 (50%) 14 (70%) Estenose (%)
descending pre + 95+10%  93+13% 100% 0,036
right coronary 44 (41%) 27 (36%) 5 (25%) post ++ 22+10% 25+12% 32+9% 0,001
left circumflex 11 (10%) 7(9%) 1(5%) Mean lesion length 11+8mm 12+7mm 11+4mm 0,649
vein grats 5 (5%) 3(5%) 0

* 70-79yearsvs. >80 years, p=0.116 ; 60-69 yearsvs. >70 years, p=0.012.
+60-69 yearsvs. >80 years, p=0.077. ++ 70-79 years vs. >80 years, p=
0. 017.SD = stenosis diameter.
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months. However, major complicationsrelated to AMI,
such asdeath and reinfarction, were not modified.

Inthismorerecent analysis, despite theintroduction
of new percutaneous devices such as stents or new phar-
macol ogical regimenssuch asabciximab, not much change
hasoccurred inthe successand major complicationsrates,
compared with those demonstrated 5 yearsago. Currently,
the qualification of the successrate has been more strict
(TIMI 3flow), but similar success(84%) hasbeen obtained.
Asageincreased, mortality did the same, witha13% death
rate after 70 years of age, whichisalso similar to the 1992
data. However, the use of coronary stents significantly
reduced thereinfarction rate aswastheneed for emergency
surgery 2.

Thereason for the low successrate observed in the
group of patientsol der than 80 years may be disclosed by
the analysis of the QCA measurements. This subset of
older patients exhibited higher rates of total occlusions
before PCI (TIMI O flow) associated with stenosis
located in smaller vessels. Adding to this more adverse
angiographic profile, these patients had a greater time
delay until reperfusion was obtained. At the end of the
procedure, they had the higher mean stenosis, with lower
ratesof TIMI 3 flow. Asalready demonstrated in larger
consecutive seriesof primary PTCA, the presence of to-
tal occlusions compared with partial occlusions before
PCI performancein thesetting of AMI isapredictor of a
lower successrate?®.

Theanalysisof themajor clinical eventsdemonstrates
that in-hospital deathwasprogressively greater, according
to the aging process. However, we did not observe a
statistical difference when the two elderly groups were
analyzed, 70/79 yearsversus>80, respectively.

The stroke rate was |ow, with only one case docu-
mented asan ischemic event. The absence of thisadverse
eventintheother groupspreventsa comparison between
them.

Theanalysisof the GUSTO I1b randomized trail 2(r-
TPA vs. primary balloon PTCA in AMI) may helpusinthe
explanation of these findings. Holmes and cols. demons-
trated that according to age advancement, the occurrence
of mgjor clinical adverse events also gets higher. The au-
thorsemphasizesthat despitethebetter resultsobservedin
elderly patientswho undergo primary PTCA versusthrom-
bolytic therapy, the percutaneous procedure did not modi-
fy the adverse clinical and angiographic profilerelated to
the progressive aging process.

Similar conclusionswerereported inthe Cooperative
Cardiovascular Project Registry 1. Thisisalargenationwide
database based on the M edicare assistance system, with
morethan 20,000 patientstreated with agesgreater than 65
years suffering AMI and treated within lessthan 12 hours
of theonset of symptoms. Theauthorsanayzed thein-hos-
pital results and the end of 1 year outcome, comparing
primary PTCA and thrombolytic therapy. From theinitial
cohort of patientsthat fulfill theinclusion criteriatoreceive
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both treatments, only 23.2% received thrombolytics and
2.5% underwent PTCA. Thein-hospital deaths (8.7% vs.
11.9%, p=0.001) and deaths at 1- year follow-up (14.4 vs.
17.6%, p=0.001) weresignificantly reducedin patientswho
underwent primary PTCA. Despite this, theauthorsreport
that the benefit wasmarginal and lower than expected. Also,
they emphasizesthat still asmall number of patientswere
treated with areperfusion method, infact only 25%fromthe
wholecohort.

The use of new percutaneous and pharmacol ogical
regimensmay benefit elderly patients. However, coronary
stentsand abciximab wereappliedinasmall number of the
patients, 30% and 5%, respectively. Thisfindingisin
contrast with larger Brazilian percutaneousinterventional
dataaready published, whichindicate stent usagein more
than 70% of elective proceduresand 45% of AMI interven-
tions "8 The analysis of thereal impact of these new
therapeutic methodsrequiresafuturelargesamplesize.

The administration of I1b/ll1ablock receptorsin PCI
during AMI isamorerecent approach *°. Reportsof smaller
randomized serieshavea ready indicated that an additional
benefit occurswith their association, acting as a protector
fromdistal coronary embolization, avoiding the plugging of
the coronary microvasculature. The patientsanalyzed in
these trials benefits with a greater recovery from left
ventricular dysfunction, reductionin recurrent in-hospital
ischemiaand most important of al, obtain higher rates of
TIMI 3flow 222, Theassociation of coronary stentsand I 1b/
Il11ablockage are being tested in large multinational
randomi zed studiesthat soonwill be published Z.

New thrombolytic regimens are al so under study.
However, therate of cerebrovascular hemorrhagic strokeis
still greater thanthoseobservedin primary PTCA, mainly in
the elderly population. In recent published randomized
trials, therate of occurrence of hemorrhagic strokewas 1%,
rangingfrom0.7t01.9%7°.

Conclusion - Theprogressively elderly patientswho
undergo PCI had an adverseclinical profile, with asignifi-
cantly higher number of femal e patients(>70years), alonger
delay until successful reperfusion (>80 years), associated
with atrend toward the presence of total occlusions(TIMI
0) before the procedure, in addition to the presence of
stenosislocatedinsmaller vessels(>70years). Thesuccess
rate(TIMI 3flow) waslower in patientsolder than 80 years,
with aprogressiveincrease in thein-hospital death rate,
mainly after 69 years of age. We al so observed atrend
toward a higher incidence of cumulative major clinical
adverse events, according to progressive aging.

Determining theideal therapeutic method for the
elderly population suffering AMI till remainsachallenge.
In the near future, an optimized synergy of both percuta-
neous and pharmacol ogical regimensmay help reducethe
morbidity and mortality event rates.
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