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Objective - Analysis of the in-hospital results, in pro-
gressively elderly patients who undergo primary percutane-
ous coronary intervention (PCI) in the first 24 hours of AMI.

Methods - The patients were divided into three different
age groups (60/69, 70/79, and >80 years) and were treated
from 7/95 until 12/99. The primary success rate and the oc-
currence of major clinical events were analyzed at the end of
the in-hospital phase. Coronary stent implantation and abci-
ximab use were employed at the intervencionist discretion.

Results - We analyzed 201 patients with age ranging
from 60 to 93 years, who  underwent primary PCI. Patients
with ages above 70 were more often female (p=.015). Those
with ages above 80 were treated later with PCI (p=.054),
and all of them presented with total occlusion of the infarct-
related artery. Coronary stents were implanted in 30% of
the patients. Procedural success was lower in >80 year old
patients (p=.022), and the death rate was higher in >70
years olds (p=.019). Reinfarction and coronary bypass
surgery were uncommon events. A trend 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 profiles and pa-
tients >80 years of age obtained reduced TIMI 3 flow suc-
cess rates after primary PTCA, and those >70 years had a
higher death rate.
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Elderly patients are a progressively growing popula-
tion, composing a high-risk subgroup for the occurrence of
acute myocardial infarction (AMI). According to the Ame-
rican Heart Association, in the year 2000, the worldwide po-
pulation above 70 years olds will be 21.1 millions, and the ex-
pectations for 2010, 2020, and 2030 will be of  geometric in-
crease, with 27.3, 35.7, and 49.7 million elderly people, res-
pectively. In the last eight years (1990/98), the population
greater than 85 years of age, has increased more than 34% 1.

The potential of developing coronary heart disease in
this increasing population of elderly people is remarkable.
North American demographics from 1996 (American Heart
Association Biostatistical Fact Sheets on 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), were above 65 years of age.

The occurrence of an AMI in patients older than 70,
usually promotes higher death rates or other major compli-
cations related to this event 1-5. Currently, thrombolytic the-
rapy and percutaneous transluminal coronary angioplasty
(PTCA) were the methods available for obtaining fast and
early myocardial reperfusion 2,6. However, few patients, less
than 20% of the elderly patients with AMI, were selected to
receive thrombolytic therapy in the first 24 hours of AMI
onset 1. The higher risk for the occurrence of a cerebral
stroke causes caution to be taken with this therapeutic
method when treating many elderly patients 7-9. Otherwise,
a recent analysis of subgroups of patients included in a
large multinational AMI randomized trial did not show an
effective reduction in death rates among patients older than
75 treated with thrombolytic therapy 8.

Primary PTCA has many advantages over the adminis-
tration of thrombolytic therapy 10. Despite these, many
elderly patients eager to be included in this therapeutic per-
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cutaneous revascularization method, did not receive that
because of the clinical reluctance to include them 1,11. The
analysis of consecutive series of patients and randomized
trials of the application of primary PTCA in the elderly po-
pulation 10,12,13 does not show a significant reduction in the
death rate, with mortality increasing according to progres-
sively higher ages, even after the reestablishment of normal
coronary artery flow 2.

The objective of this analysis is to verify the in-hospi-
tal results obtained in a recent consecutive series of
patients treated with primary PTCA applied in the first
hours of AMI in a progressively elderly population.

Methods

During the period from 7/1995 until 12/1999, we
included for the purpose of this analysis, patients from both
sexes, who were selected in a consecutive fashion for
percutaneous coronary revascularization in the first 24
hours of AMI onset, either with primary balloon PTCA or
primary coronary stent implantation. All patients had to
fulfill the classic clinical inclusion criteria of AMI, which
include chest pain, EKG changes, with ST-T segment
elevation. The patients were divided in three different
groups, according to the increasing in aging: 60/69, 70/79
and >80 years old.

In the emergency room, patients were medicated with
aspirin (200mg, PO), ticlopidine (500mg, PO, maintained du-
ring the first 30 days, in patients who underwent  coronary
stent implantation) and heparin (100 UI/kg IV), before the
start of the procedure. Heparin was maintained for 24 to 48
hours after the procedure (1000 UI/hour) adjusted accor-
ding to the APPT (>2.5x of the normal value). The patients
also received beta-blockers (metoprolol 15mg/IV) and ACE
inhibitors (enalapril, 30mg PO/day), for patients with a left
ventricular ejection fraction lower 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 were ionic. In the event of multivessel coronary heart
disease, only the infarct-related vessel was treated.

Primary balloon PTCA was performed with standard
catheters, keeping a final balloon/artery ratio of 1:1, to the
mean reference diameter of the vessel treated. According to
the interventionist discretion, intracoronary stents could
be implanted, even as a primary procedure or in the event of
a suboptimal result after balloon PTCA (%SD >50% or se-
vere coronary artery dissection). The final objective of the
procedure was an optimal angiographic result, with the lo-
west estenose that could be achieved.

Patients selected for coronary stent implantation usu-
ally presented with vessel diameter >2.50 or <4.50mm. All
stents were implanted with higher pressure balloon assisted
inflation (> 12 atm).

Intracoronary thrombolytics were not employed. Ac-
cording to the interventionist  discretion, intravenous infu-
sion of abciximab could be used, either in a planned fashion

or as a rescue procedure (residual thrombus, flow disturban-
ces, or slow flow).

The clinical events were monitored from hospital ad-
mission until discharge. We analyze the rate of TIMI 3 coro-
nary flow reestablishment and the occurrence of major clini-
cal events,  which were emergency surgery, reinfarction,
stroke, and death, or the combination of all these events.

All the data were collected in a specific database (Angio-
cor), with individual files for each patient, completed by the
surgeons. The program applied was the D-BASE III plus.

The quantitative coronary angiography (QCA) was
performed off line (CMS, Medis, Leiden, The Netherlands).
The angiograms were analyzed at two different times,
before and immediately after the percutaneous intervention.
The mean reference diameter and the minimal luminal
diameter of the vessel were used to calculate the percentage
of coronary stenosis diameter.

Statistical analysis - The comparison was performed
according to three different age groups. The categorical
variables were expressed in absolute numbers and their
percentage, and the continuous variables with their average
and standard deviation.

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

Results

During this period of time, 201 patients with ages ran-
ging from 60 to 93 years   underwent primary percutaneous
coronary revascularization (PCI). According to the progres-
sive aging, the absolute number of patients in each group di-
minished. The group of patients 60/69 years old comprise
53% of the entire data, the 70/79 years olds, 37% and the pa-
tients with ages greater than 80 years old, 10%.

Table I exhibits the clinical profile according to the age
division. As the ages increase, AMI occurred more fre-
quently in women, mainly after 70 years of age (p=0.015). The
elderly group (>80 years) was treated with a greater length
of time passing from pain onset until first balloon inflation
(p=0.054). An average of 25% of the patients had already
suffered a previous MI, and 11% were in Killip class 3 or 4 at
admission. However, these variables were not statistically
significant.

The coronary angiography, performed before
primary PTCA, showed a higher number of patients older
than 80 years, with moderate reduction in left ventricular
function (EF <50%), as was the progressive presence of
severe multivessel coronary heart disease, but without a
statistical difference (table II). Coronary stents were
implanted in 30% of the patients, in a similar fashion
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between the groups. Abciximab infusion was applied in
7% of patients them.

The PCI success (TIMI 3 flow) and the occurrence
of major clinical events were different according to pro-
gressive aging (table III). The TIMI 3 flow reesta-
blishment was significantly lower in patients older than
80 years (84 vs. 60%, p=0.022). The in-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 events were rare, and the frequency
of emergency surgery was nearly zero. Stroke occurred in
only one patient, with age greater than 80 years. The
combined clinical event rate showed a trend towards a
higher occurrence of events, according to the increase in
age (p=0.064).

The QCA measurements are displayed in table IV. All
patients older than 80 years exhibited a total 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 the end of the PCI (p=0.017).

Discussion

We compared the in-hospital results after PCI in
progressively elderly patients treated in the first 24 hours of
AMI onset.

In 1992, we published a the first analysis of primary
PTCA performed in 42 patients older than 70 years 13. The
success rate was 86% (TIMI flow 2 or 3), and the in-hospital
death rate was 14.2%.

The increase in elderly patients who underwent PCI
was significant. To accomplish this task, 8 years were
necessary to treat 42 patients, and in this contemporary
analysis, 94 patients older than 70 years were treated in less
than 5 years.

Now, in this more recent analysis, AMI occurred more
frequently in female patients  older than 70. Patients older
than 80 years underwent PCI with higher delays, in vessels
with compete occlusions and with significantly smaller size.

Since 1995, coronary stent implantation has been
available, and its use is increasing geometrically, either in
elective or AMI patients 14. The results of coronary stent
implantation during AMI was studied in the STENT PAMI
randomized trial 15. In this multinational study, primary
coronary stent implantation significantly reduced the
restenosis and the ischemia-driven TVR rates at the end of 6

Table I - Clinical profile of the 201 patients who undewent
percutaneous coronary revascularization during acute myocardial
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 III/IV 9 (8%) 11 (15%) 3 (15%) 0.354

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

Table II - Angiographic profile from the 201 patients who
underwent percutaneous coronary revascularization during acute

myocardial infarction, according to progressive aging

60-69 70-79 > 80  years p

Number of patients 107 74 20
Vessel treated - 0,541

 left anterior 47 (44%) 37 (50%) 14 (70%)
descending
right coronary 44 (41%) 27 (36%) 5 (25%)
left circumflex 11 (10%) 7 (9%) 1 (5%)
vein grats 5 (5%) 3 (5%) 0

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

Table III - The success rate plus the occurrence of major in-
hospital clinical adverse events, according to progressive aging

60-69 70-79 > 80  years p

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 3 flow)  * 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 (3,7%) 8 (10,8%) 4 (20%) 0,025
Combined events 8 (7,5%) 9 (12,1%) 5 (25%) 0,064

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

Table IV - Quantitative coronary angiography measurements,
before and after percutaneous coronary revascularization during

acute myocardial infarction, according to progressive aging

60-69 70-79 > 80  years p

Number of patients 107 74 20
Mean reference diameter * 3,0+ 0,5mm 2,9+ 0,5mm 2,7+0,5mm 0,039

Estenose (%)
         pre   + 95+10% 93+13% 100% 0,036

post  ++ 22+10% 25+12% 32+9% 0,001
Mean lesion length 11+8mm 12+7mm 11+4mm 0,649

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

In this more recent analysis, despite the introduction
of new percutaneous devices such as stents or new phar-
macological regimens such as abciximab, not much change
has occurred in the success and major complications rates,
compared with those demonstrated 5 years ago. Currently,
the qualification of the success rate has been more strict
(TIMI 3 flow), but similar success (84%) has been obtained.
As age increased, mortality did the same, with a 13% death
rate after 70 years of age, which is also similar to the 1992
data. However, the use of coronary stents significantly
reduced the reinfarction rate as was the need for emergency
surgery 13.

The reason for the low success rate observed in the
group of patients older 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 0 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
rates of TIMI 3 flow. As already demonstrated in larger
consecutive series of primary PTCA, the presence of to-
tal occlusions compared with partial occlusions before
PCI performance in the setting of AMI is a predictor of a
lower success rate 16.

The analysis of the major clinical events demonstrates
that in-hospital death was progressively greater, according
to the aging process. However, we did not observe a
statistical difference when the two elderly groups were
analyzed, 70/79 years versus >80, respectively.

The stroke rate was low, with only one case docu-
mented as an ischemic event. The absence of this adverse
event in the other groups prevents a  comparison between
them.

The analysis of the GUSTO IIb randomized trail 2 (r-
TPA vs. primary balloon PTCA in AMI) may help us in the
explanation of these findings. Holmes and cols. demons-
trated that according to age advancement, the occurrence
of major clinical adverse events also gets higher. The au-
thors emphasizes that despite the better results observed in
elderly patients who undergo primary PTCA versus throm-
bolytic therapy, the percutaneous procedure did not modi-
fy the adverse clinical and angiographic profile related to
the progressive aging process.

Similar conclusions were reported in the Cooperative
Cardiovascular Project Registry 1. This is a large nationwide
database based on the Medicare assistance system, with
more than 20,000 patients treated with ages greater than 65
years suffering AMI and treated within less than 12 hours
of the onset of symptoms. The authors analyzed the in-hos-
pital results and the end of 1 year outcome, comparing
primary PTCA and thrombolytic therapy. From the initial
cohort of patients that fulfill the inclusion criteria to receive

both treatments, only 23.2% received thrombolytics and
2.5% underwent PTCA. The in-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) were significantly reduced in patients who
underwent primary PTCA. Despite  this, the authors report
that the benefit was marginal and lower than expected. Also,
they emphasizes that still a small number of patients were
treated with a reperfusion method, in fact only 25% from the
whole cohort.

The use of new percutaneous and pharmacological
regimens may benefit  elderly patients. However, coronary
stents and abciximab were applied in a small number of the
patients, 30% and 5%, respectively. This finding is in
contrast with larger Brazilian percutaneous interventional
data already published, which indicate stent usage in more
than 70% of elective procedures and 45% of AMI interven-
tions 17,18. The analysis of the real impact of these new
therapeutic methods requires a future large sample size.

The administration of IIb/IIIa block receptors in PCI
during AMI is a more recent approach 19. Reports of smaller
randomized series have already indicated that an additional
benefit occurs with their association, acting as a protector
from distal coronary embolization, avoiding the plugging of
the coronary microvasculature. The patients analyzed in
these trials benefits with a greater recovery from left
ventricular dysfunction, reduction in recurrent in-hospital
ischemia and most important of all, obtain higher rates of
TIMI 3 flow 20-22. The association of coronary stents and IIb/
IIIa blockage are being tested in large multinational
randomized studies that soon will be published 22.

New thrombolytic regimens are also under study.
However, the rate of cerebrovascular hemorrhagic stroke is
still greater than those observed in primary PTCA, mainly in
the elderly population. In recent published randomized
trials, the rate of occurrence of hemorrhagic stroke was 1%,
ranging from 0.7 to 1.9% 7-9.

Conclusion - The progressively elderly patients who
undergo PCI had an adverse clinical profile, with a signifi-
cantly higher number of female patients (>70 years), a longer
delay until successful reperfusion (>80 years), associated
with a trend toward the presence of total occlusions (TIMI
0) before the procedure, in addition to the presence of
stenosis located in smaller vessels (>70 years). The success
rate (TIMI 3 flow) was lower in patients older than 80 years,
with a progressive increase in the in-hospital death rate,
mainly after 69 years of age. We also observed a trend
toward a higher incidence of cumulative major clinical
adverse events, according to progressive aging.

Determining the ideal therapeutic method for the
elderly population suffering AMI still remains a challenge.
In the near future, an optimized synergy of both percuta-
neous and pharmacological regimens may help reduce the
morbidity and mortality event rates.
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