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cardiovascular death were 10.1% and 14.7%, respectively. The 2-year rates of definite or probable
thrombosis, repeat revascularization, and BARC bleeding > 2 were 3.1%, 2.3%, and 4.2%, respectively.
Predictive factors were diabetes mellitus, renal failure, atrial fibrillation, delay to reperfusion > 6 hours,
ejection fraction < 45%, Killip class III-1V, radial access, bivalirudin, drug-eluting stents, final TIMI flow of
III, and incomplete revascularization at discharge.
Conclusions: Notable registry findings include frequently delayed presentation and a high prevalence of
adverse factors such as renal failure and multivessel disease. Positive procedure-related predictors
include shorter delay, use of radial access, bivalirudin, drug-eluting stents, and complete revasculariza-
tion before discharge.

© 2016 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Angioplastia primaria en mayores de 75 aiios. Perfil de pacientes y
procedimientos, resultados y predictores prondsticos en el registro ESTROFA
IM +75

RESUMEN

Introduccion y objetivos: La proporcién de pacientes de edad avanzada que se someten a angioplastia
primaria esta creciendo. Este estudio describe el perfil clinico, las caracteristicas de los procedimientos,
la evolucion y los predictores prondsticos.

Meétodos: Registro en 31 centros de pacientes consecutivos mayores de 75 afios tratados con angioplastia
primaria. Se recogieron variables clinicas y del procedimiento y se efectudé seguimiento clinico.
Resultados: Se incluy6 a 3.576 pacientes (el 39,3% mujeres, el 48,5% con insuficiencia renal, el 11,5% en
Killip Ill 0 IV y el 29,8% con mas de 6 h de dolor). El 55,4% presentaba enfermedad multivaso y al 24,8% se
les trat6 ademas lesiones no culpables. Se utilizé via radial en el 56,4%, bivalirudina en el 11,8%,
aspiracion de trombo en el 55,9% y stents farmacoactivos en el 26,6%. La incidencia de muerte cardiaca al
mes era del 10,1% y a los 2 afios, del 14,7%. A los 2 afios la trombosis definitiva o probable era del 3,1%; la
revascularizacion de lesion tratada, del 2,3% y las hemorragias BARC > 2, del 4,2%. Los predictores
pronosticos fueron: diabetes mellitus, insuficiencia renal, fibrilacion auricular, retraso > 6 h, fraccion de
eyeccion < 45%, clase Killip I1I-1V, via radial, bivalirudina, stents farmacoactivos, flujo final TIMI III y
revascularizacién incompleta al alta.

Conclusiones: En este registro destaca el frecuente retraso en la presentacion y la alta prevalencia de
factores adversos como la insuficiencia renal o la enfermedad multivaso. Se identificaron como factores
protectores relacionados con el procedimiento el menor retraso, el uso de via radial, la bivalirudina, los
stents farmacoactivos y la revascularizacién completa antes del alta.

© 2016 Sociedad Espariola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Abbreviations

BMS: bare-metal stents
DES: drug-eluting stents
PA: primary angioplasty

elderly in Spain, there is a notable scarcity of information on the
clinical profile of patients older than 75 years treated with PA in
Spain, procedural characteristics, in-hospital and long-term
outcomes, and predictors of outcome. Consequently, there is
no evidence on the value of the different PA strategies in this
patient group.

We undertook the present multicenter registry first to

INTRODUCTION

determine PA characteristics and outcomes in patients older than
75 years in Spain and, second, to evaluate the clinical and
procedural predictors of outcome.

METHODS

The population of Western countries, particularly that of Spain,
is aging markedly, with a parallel increase in the proportion of
elderly patients admitted with ST elevation acute coronary
syndrome.! Primary angioplasty (PA) is the treatment of choice
if it can be performed within an appropriate time frame. Although
advanced age is associated with worse infarction prognosis, PA
continues to be the best reperfusion strategy for elderly
patients.>”

Nonetheless, reperfusion therapy was used in few elderly
patients in Spain until recently and, when applied, PA was less
frequently chosen than other reperfusion strategies.*

Various registries have associated a worse prognosis with
increased age among patients undergoing PA®~’ but, given
the exclusion of these patients from PA studies or their very
low representation, as well as the increased use of PA in the

The present study concerned a retrospective registry of
31 centers distributed throughout Spain. This registry is supported
by the Hemodynamics Section of the Spanish Society of Cardiology
and is part of the ESTROFA (Estudio Espanol Sobre Trombosis de
Stents Farmacoactivos [Spanish Thrombosis in Drug-eluting Stents
Study]) series of trials.

Population

Each center enrolled a strictly consecutive series of patients
aged > 75 years who underwent PA due to ST-elevation acute
coronary syndrome and were treated with bare-metal stents (BMS)
or new-generation drug-eluting stents (DES). The sample sizes of
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the series of each center depended on the number of admissions
to that center of patients with ST elevation acute coronary
syndrome but included only patients with at least 1 year of
follow-up from the start date of the study; patient enrollment
was retrospective and strictly consecutive. The retrospective
inclusion period ran from 2006 (at the earliest) to 2013,
although most patients were enrolled in the most recent period
(2010-2013).

Additionally, this study also included patients older than
75 years from the EXAMINATION trial, also performed in Spain.?

We did not apply clinical or angiographic exclusion criteria. The
procedures were performed according to the preferences of each
operator and each institution. The clinical, angiographic, proce-
dural, and follow-up information was collected in a specifically
designed study database.

Event Analysis and Definitions

Patients were followed up by reviewing local databases,
hospital or unit registries, and medical records, as well as via
personal or familial telephone contact if necessary. The database
was analyzed by 2 researchers in the coordinating center.

The events identified by the researchers were adjusted to the
definitions provided; nonetheless, to guarantee their homoge-
neous application, the final event adjudication was performed by
the coordinating center based on the data provided. Additional
information was requested when necessary.

The following major adverse cardiac events were defined:
a) mortality, as all-cause death; b) cardiovascular death, as
death due to cardiovascular causes, including unexplained
sudden death; c) myocardial infarction if the event fulfilled
certain criteria meeting the third definition of infarction of the
European Society of Cardiology and the American College
of Cardiology; d) repeat revascularization, including any
revascularization procedure in previously treated culprit
lesions; e) stent thrombosis, classified according to the
Academic Research Consortium system?; and f) bleeding, scored
according to the classification of the Bleeding Academic
Research Consortium (BARC).!® Bleeding was considered major
if it had a BARC score > 2.

Statistical Analysis

Continuous variables are presented as mean =+ standard devia-
tion and discrete variables as percentages. Continuous variables
were compared using the t test if they followed a normal
distribution, determined using the Kolmogorov-Smirnov test;
otherwise, Wilcoxon tests were used. Discrete variables were
compared with the chi-square or Fisher exact tests as necessary. A
Cox proportional risk analysis was used to establish predictors of
events during follow-up. The model included all variables achieving
P < .02 in the univariable analysis, which included a hospital center
variable. P < .05 was considered statistically significant. All statisti-
cal analyses were performed with SPSS software version 19 for
Windows.

RESULTS

A total of 3576 patients were included from 31 centers. The
patients’ clinical and procedural characteristics are shown in
Table 1 and Table 2. Women comprised 39.3% of the series; chronic
renal failure affected half of the patients; despite the age of the
patients, 11.5% were in Killip class IlI-IV, and there was a delay
from symptom onset to reperfusion > 6 hours in 29.8%. The

Table 1

Clinical Characteristics
Patients, n 3576
Age,y 81.2+44
Women 1408 (39.3)
Hypertension 2545 (71.2)
Dyslipidemia 1514 (42.3)
Diabetes mellitus 1104 (30.8)
Smokers 539 (15)
Chronic renal failure’ 1735 (48.5)
Atrial fibrillation 509 (14.2)
Previous infarction 416 (11.6)
Previous PCI 340 (9.5)
Previous coronary surgery 50 (1.4)
Anterior infarction 1586 (44.3)
Killip class 1.49+1
Killip class M-IV 413 (11.5)
LVEF, % 479412
LVEF <45% 1153 (32.2)
Chest pain onset to PCI>6 h 1068 (29.8)

LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention.
Data are presented as mean =+ standard deviation or No. (%).
" Defined as a glomerular filtration rate < 60 mL/min.

Table 2

Procedure Characteristics
Patients, n 3576
Radial access 2016 (56.4)
Baseline TIMI flow 0.65+1
Baseline TIMI flow 0-1 2779 (77.7)
Diseased vessels 1.84+0.8
Multivessel disease 1982 (55.4)
Treated lesions 1.23+0.5
Number of stents implanted 1.28 £0.58
PCI of NC lesions in acute phase 475 (13.2)
PCI of NC lesions in another 416 (11.6)

procedure during the hospitalization

Patients with incomplete revascularization at discharge” 1264 (35.3)
Stent length, mm 213+76
Stent diameter, mm 3+048
NC lesions treated (acute) 0.19+0.47
NC lesions treated (deferred) 0.2+0.56
Untreated NC lesions 0.73+1.1
UFH alone 2323 (64.9)
UFH +anti-GPIIb/Illa 830 (23.2)
Bivalirudin alone 416 (11.6)
Bivalirudin + anti-GPIIb/Illa 7 (0.2)
Thromboaspiration 2000 (55.9)

DES 952 (26.6)

Final TIMI flow 2.85+0.5
Final TIMI flow III 3295 (92.1)
DAPT > 6 mo 2327 (65)
Ticagrelor/prasugrel 106 (2.9)
Oral anticoagulation 453 (12.6)

Anti-GPIIb/Illa, glycoprotein IIb/Illa inhibitor; DAPT, dual antiplatelet therapy;
DES, drug-eluting stents; NC, nonculprit; PCI, percutaneous coronary intervention;
TIMI, Thrombolysis in Myocardial Infarction; UFH, unfractionated heparin.
Data are presented as mean + standard deviation or No. (%).

" Defined as stenosis>50% in vascular segments with a reference diameter
> 2mm not revascularized during the initial hospital phase.
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procedural and angiographic data showed that 55.4% of the
patients had multivessel disease; other lesions were treated in
addition to the culprit lesion in 24.8% of patients, whether in the
acute phase (53%) or as another procedure during hospitalization
(47%). A third of the patients was discharged with incomplete
angiographic revascularization, defined as the presence of stenosis
> 50% in nonrevascularized vascular segments with a reference
diameter > 2 mm.

Slightly more than half of the PA procedures were performed
via the radial approach. In addition, most patients were
anticoagulated with unfractionated heparin (1 of every 4 patients
was treated with a glycoprotein IIb/Illa receptor inhibitor,
generally abciximab), half of the patients underwent throm-
boaspiration, and DES were implanted less frequently (26.6%)
than BMS.

In total, 2.8% of patients were lost to follow-up, typically
because they were nationals of other countries. The events
described in Table 3 were recorded during a median clinical
follow-up of 25 months (interquartile range, 14-38 months). The
1-month incidence of death was 12.2%, which doubled at
2 years. The most common cause of death was clearly
cardiovascular in the short-term, constituting 83% of deaths
in the first month but decreasing to 61% at 2 years. The
incidence of stent thrombosis was 3.1%, with almost equal
distribution between the subacute and late phases. At 2 years,
major bleeding (BARC > 2) was more frequent than stroke or
repeat revascularization.

Independent predictors of adverse events are shown in Table 4.
The main predictors of cardiovascular death, infarction, and repeat
revascularization were well-known adverse factors, such as renal
failure, diabetes mellitus, and advanced Killip class, as well as less
common procedural variables with protective effects, such as the
use of the radial approach, bivalirudin, or DES, and some adverse
factors, such as delayed presentation and incomplete revasculari-
zation at discharge. Thrombosis predictors were also identified,
notably anterior infarct location and revascularization of non-
culprit lesions in the acute phase, as well as those of major
bleeding. Some factors promoting the latter complication were
highly prevalent in this population, such as hypertension and atrial
fibrillation.

DISCUSSION

Primary angioplasty performed within an acceptable time
frame is the best reperfusion strategy for older patients,>

Table 3
Incidence of Major Adverse Events During Follow-up
1 mo 2y

Patients, n 3576 1895
Deaths, total 437 (12.2) 459 (24.2)
Cardiovascular death 362 (10.1) 279 (14.7)
Cardiovascular death +infarction 383 (10.7) 318 (16.8)
Cardiovascular death +infarction + RR 385 (10.7) 326 (17.2)
Definite or probable stent thrombosis 57 (1.6) 59 (3.1)
RR 32(0.9) 44 (2.3)
BARC bleeding > 2 18 (0.5) 79 (4.2)
Stroke 22 (0.6) 42 (2.2)

BARC, Bleeding Academic Research Consortium; RR, repeat revascularization.
Data are presented as No. (%). Events were collected from the total group of
3576 patients with 1-month follow-up and from the subgroup of 1895 patients
with 2-year follow-up.

Table 4
Independent Predictors of Adverse Events
HR (95%CI) P

Death from cardiovascular causes, infarction, and repeat revascularization
Diabetes mellitus 1.38 (1.08-1.77) .009
Chronic renal failure® 1.9 (1.44-2.51) <.001
Atrial fibrillation 1.35(1.01-1.83) .047
Time from symptom onset to PCI>6 h 1.43 (1.10-1.86) .006
LVEF < 45% 2.25(1.69-2.99) <.001
Killip Class III-IV 3.75 (2.88-4.89) <.001
Radial access 0.78 (0.60-0.99) .042
Bivalirudin 0.59 (0.37-0.95) .031
Drug-eluting stents 0.62 (0.45-0.85) .003
Final TIMI flow III 0.66 (0.48-0.91) .012
Incomplete revascularization” 1.39 (1.02-1.63) .034

Stent thrombosis
Age 1.08 (1.002-1.17) .048
Anterior infarction 2.53 (1.02-6.29) .045
Baseline TIMI flow 0 4.85 (1.40-16.72) .013
PCI of nonculprit lesion in acute phase 2.55(1.10-5.92) .029

BARC bleeding > 2
Diabetes mellitus 0.49 (0.27-0.88) .019
Hypertension 2.27 (1.15-4.48) .018
Atrial fibrillation 2.51 (1.51-4.17) <.001
Killip Class III-IV 1.96 (1.02-3.79) .045

95%Cl, 95% confidence interval; BARC, Bleeding Academic Research Consortium;
HR, hazard ratio; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary
intervention; TIMI, Thrombolysis in Myocardial Infarction.
Model adjustment with P<.001.

2 Defined as a glomerular filtration rate < 60 mL/min.

b Defined as stenosis >50% in vascular segments with a reference diameter >
2 mm not revascularized during the initial hospital phase.

although their prognosis is still worse than that of younger
patients.>~7'1-13 Acceptable results have even been reported for
nonagenarians.'? Nonetheless, until recently, PA was infrequent in
the elderly population in Spain.* No large and specific Spanish
registries have described the characteristics and outcomes of
contemporaneous PA in these patients.

In addition, there is little evidence or knowledge of the
outcomes of the alternative PA strategies in this population group.
Because patients aged 75 to 80 years have been excluded from PA
trials or are poorly represented,'® PA procedures in these patients
are undertaken based on evidence obtained from the general
population or the experience of the operators themselves.

Analysis of the profile of patients older than 75 years treated
with PA in recent years in Spain revealed a higher proportion of
women vs series containing the general population, a high
prevalence of renal failure, and a considerably delayed presenta-
tion (> 6 hours) in almost a third of patients. This latter finding is
important because a delayed presentation > 6 hours was identified
as a predictor of events. In addition, despite the doubts
surrounding the viability of PA in elderly patients with cardiogenic
shock, 11.5% were in Killip class IlI-1V.

Regarding procedural aspects, the radial approach was used in
slightly more than half of the patients and was independently
associated with fewer adverse events. Radial access is superior to
femoral access in PA'%~!9 but this approach can be more difficult in
elderly patients, particularly women, and is associated with higher
failure rates and access site crossover, with potential impacts on
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clinical outcomes.?° However, elderly patients also have a higher
risk of bleeding with femoral access.

Bivalirudin use as antithrombotic therapy was clearly
minimal (11.8%) but was an independent predictor of positive
outcomes. Notably, bivalirudin was not a predictor of stent
thrombosis or BARC bleeding > 2, probably due to the frequently
delayed incidence of these events, particularly bleeding, vs the
initial high mortality rate. Although there is no evidence and,
thus, no specific recommendations for these patients, bivalirudin
use would a priori be more attractive in the elderly population
due to their higher bleeding risk. However, controversy
surrounds the advantages of this drug over unfractionated
heparin, in light of the latest trials and a meta-analysis indicating
that the lower bleeding risk with bivalirudin ceases to be
significant vs low levels glycoprotein IIb/IIla inhibitors combined
with unfractionated heparin.?' -3 In addition, in 2 studies, the
superiority of bivalirudin was age-dependent and was no longer
evident in young patients, although another study found the
opposite 24726

Thromboaspiration was used in slightly more than half of the
series but was not a predictor of events. Systematic application of
this strategy failed to improve prognosis.?”?® Nonetheless, its
selective use might offer some advantages, particularly for the
highest-risk populations, such as elderly patients, because worse
reperfusion after PA is an additional determinant of their poor
prognosis.?®

The least implanted stents were DES, but their use was an
independent predictor of a positive effect. The use of DES in
myocardial infarction has been questioned for various reasons,
possibly explaining their low rate of use in this context compared
with their general use. The incidence of symptomatic restenosis in
culprit lesions of ST-elevation infarction is lower than that of other
lesions due to the variable loss of myocardial mass and is even
worse in this population who are less physically active. Second,
although late thrombosis is less frequent with newer-generation
DES, it could be a problem in these patients with a higher risk of
major and minor bleeding, nonelective surgical interventions, and
therapeutic adherence failures. The single randomized trial that
has evaluated BMS and DES in elderly patients obtained positive
results with DES but excluded patients with PA.?° In the context of
PA, a substudy of the HORIZONS-AMI trial failed to show a
significant benefit from paclitaxel DES over BMS in patients older
than 70 years.?! A subanalysis of the EXAMINATION trial centered
on elderly patients; the analysis included 132 patients treated with
BMS and 113 treated with everolimus DES and failed to show the
benefits of DES over BMS.??

The role of complete revascularization is important. In our
population, 55.4% had multivessel disease and, although a certain
percentage of patients underwent revascularization of nonculprit
lesions in the acute phase or as a subsequent procedure during
admission, 35.3% had significant residual disease at discharge. This
variable predicted adverse events. This finding is in line with the
benefit observed with complete revascularization in trial meta-
analyses.>>>% Nonetheless, in this registry, treatment of nonculprit
lesions in the acute phase was a predictor of stent thrombosis,
providing support for the strategy of complete revascularization
via deferred procedures.

The 1-month mortality seen in our registry (12.2%) was clearly
higher than that observed in the general population but is within
the range published by other registries of this population.>¢12:13
The 2-year mortality rate doubled to reach 24.2%, although
with a notable contribution of noncardiovascular mortality,

differentiating this population series from that of the general
population. Notably, the incidence of cardiovascular mortality
from the first month to 2 years was not so high (4.6%). Similarly, a
large Swedish registry® found that elderly infarction survivors
even have a certain advantage over the general population for
adverse cardiac events in the subsequent year, probably due to the
strict initial selection of patients during the acute phase.

The incidence of repeat revascularization was low, given that
most patients received BMS, and is lower than that observed in
series of elderly patients outside the context of PA.2° The 2-year
incidence of definitive or probable thrombosis was 3.1%, with a
similar distribution between subacute and late phases. Major
bleeding was more frequent than thrombosis, repeat revasculari-
zation, and stroke and occurred slightly more sporadically. The
incidence of major bleeding was linked to highly prevalent factors,
such as hypertension and atrial fibrillation, and was frequently
associated with oral anticoagulation. Notably, DES were linked to
longer duration of dual antiplatelet therapy but were not
associated with a higher incidence of major bleeding, indicating
adequate patient selection by the operator (eg, preferential use of
BMS in patients requiring oral anticoagulants).

Limitations

This is a retrospective multicenter registry and, although
patients were strictly consecutively recruited from each center,
data collection and follow-up were not as accurate and uniform as
they would have been with a prospective design. Due to the
retrospective design, it was not possible to record medical therapy
adherence and its eventual relationship with ischemic and
hemorrhagic events. We were also unable to estimate the
proportion of patients older than 75 years with infarction enrolled
in each center and the proportion of patients who underwent
angiography but not PA, whether due to a lack of indication or
death or because the angioplasty was performed with just a
balloon. The purpose of the registry was to analyze a population
who underwent angiography and PA (with a final diagnosis of ST
elevation infarction with no involvement of other conditions)
whose treatment could be completed according to the usual care
(stent implantation).

The results of the predictor analysis might have been somewhat
affected by hidden biases, such as comorbidities omitted from the
databases or biological frailty, which could in turn be linked to
some therapeutic strategies more than others.

CONCLUSIONS

In this multicenter registry of PA in patients older than 75 years,
we observed a frequent delay in presentation and a high
prevalence of adverse factors such as renal failure. The 1-month
and 2-year mortality rates were 12.2% and 24.2%, respectively.
Radial access and thromboaspiration were used in half the
patients, as well as bivalirudin and DES in a minority. The
following positive procedure-related predictors were identified:
shorter delay, use of radial access, bivalirudin, and DES, and
complete revascularization before discharge.
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WHAT IS KNOWN ABOUT THE TOPIC?

- Although PA has been recommended as the reperfusion
strategy of choice for more than 10 years, as long as it is
performed within an appropriate time frame, the
procedure has only recently become common in Spain
and is still used irregularly.

- In older populations, which are growing, this reduced
use of PA is even more marked.

- In addition, these patients have been excluded from PA
trials or are poorly represented.

- Thus, there is little information on the clinical and
angiographic profile, procedural characteristics, short-
and long-term outcomes, prognostic predictive factors,
and the value of alternatives PA strategies in the
population aged > 75 years.

WHAT DOES THIS STUDY ADD?

- Our study analyzed a large contemporaneous series of
patients older than 75 years who underwent PA in
Spain.

- We characterized the patients’ profiles, procedural
characteristics, and 1-month and 2-year clinical out-
comes.

- Predictors of adverse events were identified, including
procedure-related variables that are thus modifiable.
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