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Alfredo Gómez Jaume,y Xavier Carrillo,z Roberto Martı́n Reyes,aa Fernando Lozano,ab José R. Rumoroso,ac
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ABSTRACT

Background and objectives: Patients older than 75 years with ST-segment elevation myocardial infarction
undergoing primary angioplasty in cardiogenic shock have high mortality. Identiﬁcation of
preprocedural predictors of short- and long-term mortality could be useful to guide decision-making
and further interventions.
Methods: We analyzed a nationwide registry of primary angioplasty in the elderly (ESTROFA MI + 75)
comprising 3576 patients. The characteristics and outcomes of the subgroup of patients in cardiogenic
shock were analyzed to identify associated factors and prognostic predictors in order to derive a baseline
risk prediction score for 1-year mortality. The score was validated in an independent cohort.
Results: A total of 332 patients were included. Baseline independent predictors of mortality were
anterior myocardial infarction (HR 2.8, 95%CI, 1.4-6.0 P = .005), ejection fraction < 40% (HR 2.3, 95%CI,
1.14-4.50 P = .018), and time from symptom onset to angioplasty > 6 hours (HR 3.2, 95%CI, 1.6-7.5;
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P = .001). A score was designed that included these predictive factors (score ‘‘6-ANT-40’’). Survival at
1 year was 54.5% for patients with score 0, 32.3% for score 1, 27.4% for score 2 and 17% for score 3
(P = .004, c-statistic 0.70). The score was validated in an independent cohort of 124 patients, showing
1-year survival rates of 64.5%, 40.0%, 28.9%, and 22.2%, respectively (P = .008, c-statistic 0.68).
Conclusions: A preprocedural score based on 3 simple clinical variables (anterior location, ejection
fraction < 40%, and delay time > 6 hours) may be used to estimate survival after primary angioplasty in
elderly patients with cardiogenic shock and to guide preinterventional decision-making.
C 2018 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.

Estratificación basal de riesgo en pacientes mayores de 75 años con infarto
y shock cardiogénico referidos para angioplastia primaria
RESUMEN

Palabras clave:
Ancianos
Infarto de miocardio
Angioplastia primaria
Shock cardiogénico

Introducción y objetivos: Los pacientes mayores de 75 años con infarto agudo de miocardio con elevación
del segmento ST sometidos a angioplastia primaria en situación de shock cardiogénico sufren una gran
mortalidad. La identiﬁcación previa al procedimento de variables predictoras de la posterior mortalidad
serı́a muy útil para guiar la toma de decisiones.
Métodos: Análisis del registro multicéntrico de angioplastia primaria en pacientes mayores de 75 años
(ESTROFA MI + 75), que incluye a 3.576 pacientes. Se analizaron las caracterı́sticas y la evolución clı́nica
del subgrupo con shock cardiogénico para identiﬁcar predictores de supervivencia a 1 año tras la
angioplastia y elaborar un ı́ndice pronóstico. Se validó el ı́ndice en una cohorte independiente.
Resultados: Se incluyó a 332 pacientes. Los predictores basales independientes fueron: la localización
anterior (HR = 2,8; IC95%, 1,4-6,0; p = 0,005), una fracción de eyección < 40% (HR = 2,3; IC95%, 1,14-4,50;
p = 0,018) y un tiempo entre el inicio de los sı́ntomas y la angioplastia > 6 h (HR = 3,2; IC95%, 1,6-7,5;
p = 0,001). Se diseñó un ı́ndice basado en estas variables (ı́ndice «6-ANT-40»). La supervivencia a 1 año
fue del 54,5% de aquellos con ı́ndice 0, el 32,3% con ı́ndice 1, el 27,4% con ı́ndice 2 y el 17% con ı́ndice 3
(p = 0,004, estadı́stico C = 0,70). En una cohorte independiente de 124 pacientes, las supervivencias a
1 año fueron del 64,5, el 40,0, el 28,9 y el 22,2% respectivamente (p = 0,008; estadı́stico C = 0,68).
Conclusiones: Un ı́ndice basado en simples variables clı́nicas previas al procedimiento (localización
anterior, fracción de eyección < 40%, demora > 6 h) permite estimar la supervivencia tras una
angioplastia primaria de los pacientes mayores con shock cardiogénico, y ası́ ayudar en la toma de
decisiones.
C 2018 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Abbreviations
CS: cardiogenic shock
LVEF: left ventricular ejection fraction
PCI: percutaneous coronary intervention
STEMI: ST-segment elevation myocardial infarction
TIMI: Thrombolysis in Myocardial Infarction

INTRODUCTION
Due to population aging in western countries, there is a
progressive increase in the proportion of patients admitted to
hospital with a diagnosis of ST-segment elevation myocardial
infarction (STEMI).1 Primary angioplasty is the treatment of choice
for reperfusion when it can be performed in a timely fashion.
Although advanced age is associated with a worse prognosis after
STEMI, primary angioplasty is still the preferred reperfusion
strategy in these patients.2,3
Cardiogenic shock (CS) is the most important complication in
STEMI patients. The incidence of CS is around 6% and short-term
mortality is commonly reported to be 45% to 50%.4,5 In the elderly
population (> 75 years), the incidence is around 10% in recently
published large registries.6,7 This condition dramatically increases
short-term mortality in these patients.8–11 The survival beneﬁt of
revascularization in patients > 75 years in CS has been questioned
since the publication of a prespeciﬁed subgroup analysis of the
SHOCK trial.12 Subsequent studies, including the SHOCK registry,

have found a beneﬁt for percutaneous coronary intervention (PCI)
in these patients but the magnitude of this beneﬁt is still
debated.10,13–16
There is a scarcity of information on predictors of mortality in
elderly patients with CS complicating STEMI and undergoing
primary angioplasty. PCI failure, ﬁnal Thrombolysis in Myocardial
Infarction (TIMI) grade ﬂow 0 to 2 and multivessel disease have
been identiﬁed,11,16 all of these factors being unknown before PCI.
These analyses were conducted in small series of patients and were
thus unable to identify baseline (pre-PCI) predictors of outcome.
Given the very high mortality observed in elderly patients
undergoing PCI in CS, the identiﬁcation of baseline preprocedural
predictors of short- and long-term mortality could be especially
useful to guide decision-making and further interventions.
In this study, we sought to describe the baseline characteristics,
management, outcomes, and prognostic predictors in elderly
patients admitted with CS complicating STEMI and undergoing
primary PCI under current standards.

METHODS
This analysis was conducted in a nationwide registry focused on
elderly patients with STEMI undergoing primary angioplasty in
31 centers throughout Spain.7 This registry is supported by the
Interventional Cardiology Working Group of the Spanish Society of
Cardiology and is part of the ESTROFA (Estudio Español Sobre
Trombosis de Stents Farmacoactivos [Spanish Thrombosis in Drugeluting Stents Study]) study group.

Document downloaded from https://www.revespcardiol.org/, day 26/11/2020. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

J.M. de la Torre Hernández et al. / Rev Esp Cardiol. 2019;72(12):1005–1011

Population
Each participating center retrospectively enrolled a strictly
consecutive series of patients aged > 75 years who underwent PCI
due to STEMI within 24 hours of pain onset. No clinical or
angiographic exclusion criteria were applied. The sample size of
the series of each center depended on the number of admissions in
patients with STEMI to that center. Only patients with at least
1 year of follow-up from the starting date of enrollment were
included. The inclusion period began in 2006 (at the earliest) and
ended in 2013, although most patients were enrolled from 2010 to
2013. For the purpose of the present analysis, the subgroup of
patients with CS at the time of the PCI procedure were identiﬁed.
A score-validation cohort was selected in a subsequent period
(2014-2016). This cohort comprised consecutive elderly patients
undergoing primary PCI in CS.
The procedures were performed according to the preferences of
each operator and each institution. The clinical, angiographic,
procedural, and follow-up information was collected in a
speciﬁcally designed study database. The corresponding author
had full access to all the data in the study and takes responsibility
for its integrity and the data analysis. Data anonymity was strictly
guaranteed.
CS was deﬁned as systolic blood pressure < 90 mmHg for
> 30 minutes or requiring inotropes to maintain systolic blood
pressure > 90 mmHg and not due to vagal reaction, evidence of
low cardiac output, end-organ hypoperfusion (eg, resting tachycardia, oliguria, cold extremities, or altered mental status), and/or
elevated ﬁlling pressures (eg, pulmonary congestion on examination or chest X-ray).
Left ventricular ejection fraction (LVEF) was reported from the
very ﬁrst assessment, which always corresponded to the periprocedural period, mostly prior to PCI and sometimes during or within
the ﬁrst 60 minutes after PCI.
The primary endpoint in this study was all-cause mortality. The
survival status of patients was assessed by the investigators by
means of medical records, reports and databases and through
direct contact with patients and/or their relatives.

signiﬁcant. All statistical analyses were performed using SPSS version
19 for windows.

RESULTS
A total of 3576 patients were included in 31 centers and, among
these, 332 were in CS at the time of PCI. The clinical characteristics
of patients with and without CS are shown in Table 1. The former
were more frequently diabetic, were more likely to have renal
failure and lower LVEF, and showed a trend for more anterior
infarction and longer delay times at presentation.
Angiographic and procedural characteristics for the 2 groups
are presented in Table 2. There were signiﬁcant differences in
many variables. Overall, patients in CS had more severe coronary
artery disease. In these patients, there was a lower use of radial
access, bivalirudin and drug-eluting stents and a higher use of IIbIIIa inhibitors and intra-aortic balloon pumps. Factors independently associated with CS were LVEF (OR 0.93, 95%CI, 0.92-0.94;
P < .0001) and renal failure (OR 2.38, 95%CI, 1.75-3.24; P < .0001).
Survival free of death in patients with and without CS is shown
in Figure 1. As expected, a large difference was observed, with
much lower survival in patients with CS (34.1% vs 89.5% at
12 months; P < .0001). Among the 332 patients with CS, 180
(54.2%) died during hospital stay and 39 (11.7%) after discharge.
Only 2 patients (0.6%) were lost to follow-up. The clinical
characteristics according to 1-year survival status are described
in Table 3. Survivors had more antecedents of ischemic heart
disease, less anterior infarction, higher LVEF, and more dyslipidemia but showed trends for younger age, less renal failure, and
shorter delay times. Analysis of angiographic and procedural
variables showed that the use of radial access, drug-eluting stents
and staged PCI procedures, as well as treatment of the anterior
descending artery, were more frequent in survivors. In survivors,
baseline ﬂow was less frequently TIMI ﬂow 0 to I and ﬁnal TIMI III
ﬂow was more frequently achieved (Table 4).
Table 1
Clinical Characteristics
Cardiogenic shock

No cardiogenic shock

n = 332

n = 3244

Age, y

81  4.2

81.2  4.4

.42

Female sex

131 (39. 5)

1277 (39.4)

.98

Previous MI

40 (12)

376 (11.6)

.89

Previous PCI

34 (10.2)

306 (9.4)

.70

Previous CABG

7 (2.1)

43 (1.3)

.34

Hypertension

244 (73.5)

2301 (70.9)

.35

Diabetes

119 (35.8)

985 (30.4)

Renal failure*

233 (70.2)

1502 (46.3)

< .0001

Smoker

40 (12)

499 (15.4)

.11

Dyslipidemia

113 (34.0)

1401 (43.2)

.0015

Atrial ﬁbrillation

49 (14.7)

460 (14.2)

.86

Pain onset > 6 h

113 (34.0)

955 (29.4)

.09

Pain onset > 12 h

50 (15)

294 (9)

.0006

Anterior MI

163 (49.1)

1423 (43.9)

LVEF, %

39  14

48.6  12

Statistical Analysis
Continuous variables are presented as mean  standard
deviation. Categorical variables are expressed as percentages.
Continuous variables were compared with the t test if they followed
a normal distribution or with the Wilcoxon test when not normally
distributed (distribution type was assessed with the KolmogorovSmirnov test). Categorical variables were compared with the chisquare test or the Fischer exact test, as required. Kaplan-Meier curves
of event-free survival were obtained for each prespeciﬁed group or
subgroup and were compared using the log-rank test. A logistic
regression analysis was conducted to establish factors independently
associated with CS. We used Cox proportional-hazards regression to
determine hazard ratios for 1-year mortality in the analyzed
subgroups and to identify independent predictors of mortality. The
centers were included in the analysis and were categorized in groups
according to their 1-year mortality rates. A predeﬁned cutoff value of
longer than 6 hours was selected for delay times and a value of less
than 40% for severe LVEF depression. The c-statistic was obtained
from the receiver operating characteristic for the combinations of
predictive variables and the derived predictive score. An independent
validation was obtained in a population separate from that used to
develop the model. The model included all variables showing an
association with the incidence of 1-year mortality in the univariate
analysis (P < .2). A P value < .05 was considered statistically

1007

P

.049

.08
< .0001

CABG, coronary artery bypass graft; LVEF, left ventricular ejection fraction;
MI, myocardial infarction; PCI, percutaneous coronary intervention.
The data are expressed as No. (%) or mean  standard deviation.
*
Deﬁned as a glomerular ﬁltration rate < 60 mL/min and based on the ﬁrst blood
sample drawn after admission. Because renal function was unknown immediately
before the episode, it remained unclear whether it arose from acute or pre-existing
chronic renal insufﬁciency. Most likely it was a combination of both situations,
which were both related to an adverse outcome.
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Table 2
Angiographic and Procedural Characteristics
Cardiogenic shock

No cardiogenic shock

n = 332

n = 3244

P

Radial access

89 (26.8)

1927 (59.4)

Baseline TIMI 0-I

279 (84.0)

2500 (77.1)

Diseased vessels

2.05  0.85

1.82  0.8

Lesions treated

1.32  0.65

1.21  0.50

Left main lesion

33 (10)

129 (4)

Left anterior descending lesion

145 (43.6)

1449 (44.6)

.77

Multivessel disease

216 (65.0)

1766 (54.4)

.0003

Bifurcation treated

53 (16.0)

309 (9.5)

.0003

Bifurcation with 2 stents

10 (3.0)

51 (1.6)

.10

NC lesions treated in primary PCI procedures

61 (18.3)

414 (12.8)

.0064

NC lesions treated in staged PCI procedures

22 (6.6)

394 (12.1)

.0038

NC lesions left untreated

121 (36.4)

1143 (35.2)

.70

Thrombus aspiration

179 (53.9)

1821 (56.1)

.45

DES

70 (21.0)

882 (27.2)

.018

Stent length

21.3  7.0

21.3  7.2

.9

Stent diameter

3.04  0.4

3.02  0.4

.38

IVUS

5 (1.5)

47 (1.4)

Final TIMI III

219 (66.0)

3076 (94.8)

< .0001

IABP

150 (45.2)

64 (2.0)

< .0001

Bivalirudin alone

24 (7.2)

392 (12.1)

.008

Bivalirudin + IIb-IIIa inhibitors

0 (0.0)

7 (0.2)

.88

UFH alone

203 (61.1)

2120 (65.4)

.12

UFH + IIb-IIIa inhibitors

105 (31.6)

725 (22.3)

.0002

< .0001
.005
< .0001
.002
< .0001

.92

DES, drug-eluting stent; IABP, intra-aortic balloon pump; IVUS, intravascular ultrasound; NC, nonculprit; PCI, percutaneous coronary intervention; TIMI, Thrombolysis in
Myocardial Infarction; UFH, unfractionated heparin.
The data are expressed as No. (%) or mean  standard deviation.

Independent predictors of 1-year mortality are presented in
Table 5. Baseline and preprocedural variables identiﬁed as
predictors were anterior infarction, LVEF < 40%, and delay time
from pain onset to PCI > 6 hours. Procedural factors independently
associated with prognosis were the use of radial access, intra-aortic
balloon pumps, and drug-eluting stents. Center allocation was not
predictive.

Based on these ﬁndings, a preprocedural predictive score was
created including the 3 predictors, anterior location, LVEF < 40%,
and delay time > 6 hours. Patient survival according to the
‘‘6-ANT-40’’ score is shown in Figure 2. Outcomes differed
signiﬁcantly across the subgroups. Survival at 1 year was 54.5%
Table 3
Clinical Characteristics According to 1-year Survival
1-year nonsurvivors

1-year survivors

n = 219

n = 111

Age, y

81.2  4

80.4  4

.09

Female sex

87 (39.7)

44 (39.6)

.91

Previous MI

20 (9.1)

20 (18.0)

.03

Previous PCI

15 (6.8)

18 (16.2)

.01

60

Previous CABG

5 (2.3)

2 (1.8)

.90

50

Hypertension

157 (71.7)

85 (76.5)

.45

Diabetes

79 (36)

39 (35)

.93

Renal failure*

162 (74)

71 (64)

.08

Smoker

28 (12.7)

12 (10.8)

.74

Dyslipidemia

63 (28.7)

50 (45.0)

.005

Atrial ﬁbrillation

33 (15.0)

16 (14.4)

.98

Pain onset > 6 h

82 (37.4)

31 (28.0)

.09

Anterior MI

120 (54.7)

43 (38.7)

.008

LVEF, %

35.5  13.0

45  13.7

< .001

100

No CS

P

90

Survival probability, %

80
70

P < .0001

CS

40
30
20
10
0

Patients at risk
No CS
3244
CS

332

1

year
2854
111

Figure 1. Survival free of death in patients presenting with and without
cardiogenic shock. A marked difference in survival was observed between the
2 groups. CS, cardiogenic shock.

CABG, coronary artery bypass graft; LVEF, left ventricular ejection fraction;
MI, myocardial infarction; PCI, percutaneous coronary intervention.
The data are expressed as No. (%) or mean  standard deviation.
Two patients lost to follow-up were not included.
*
Deﬁned as a glomerular ﬁltration rate < 60 mL/min.
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Table 4
Angiographic and Procedural Characteristics According to 1-year Survival
1-year nonsurvivors

1-year survivors

n = 219

n = 111

P

Radial access

50 (22.8)

39 (35.0)

.016

Basal TIMI 0-I

192 (87.6)

85 (76.5)

.017

Multivessel disease

138 (63.0)

77 (69.3)

.33

Lesions treated

1.32  0.6

1.32  0.6

.90

Left main lesion

23 (10.5)

10 (9.0)

.81

Left anterior descending lesion

110 (50.0)

35 (31.5)

.001

Bifurcation treated

34 (15.5)

19 (17.0)

.84

Bifurcation with 2 stents

3 (1.3)

7 (6.3)

.02

NC lesions treated in primary PCI procedures

42 (19.2)

19 (17.0)

.6

NC lesions treated in staged PCI procedures

8 (3.6)

14 (12.6)

.005

NC lesions left untreated

79 (36.0)

42 (37.8)

.81

Thrombus aspiration

115 (52.5)

63 (56.7)

.56

DES

35 (16.0)

35 (31.5)

.002

IVUS

1 (0.4)

4 (3.6)

.07

Final TIMI III

125 (57.0)

94 (84.6)

< .001

IABP

108 (49.3)

42 (37.8)

.06

Bivalirudin alone

15 (6.8)

9 (8.0)

.86

Bivalirudin + IIb-IIIa inhibitors

0

0

1

UFH alone

134 (61.1)

68 (61.2)

.92

UFH + IIb-IIIa inhibitors

70 (32.0)

35 (31.5)

.81

DES, drug-eluting stent; IABP, intra-aortic balloon pump; IVUS, intravascular ultrasound; NC, nonculprit; PCI, percutaneous coronary intervention; TIMI, Thrombolysis in
Myocardial Infarction; UFH, unfractionated heparin.
The data are expressed as No. (%) or mean  standard deviation.
Two patients lost to follow-up were not included.

for patients with score 0, 32.3% for score 1, 27.4% for score 2, and
17% for score 3 (P = .004, c-statistic 0.70).
The validation cohort comprised 124 patients. Baseline
characteristics are listed in Table 1 and Table 2 of the
supplementary data. Overall 1-year survival for this cohort was
40% with 0.8% lost to follow-up. The survival curves according to
the score values in the validation cohort are shown in Figure 3.
One-year survival signiﬁcantly differed across the score-based
groups (64.5% for patients with score 0, 40.0% for score 1, 28.9% for
score 2, and 22.2% for score 3 (P = .008, c-statistic 0.68).

preprocedural score based on 3 simple clinical variables (anterior
location, LVEF < 40%, and delay time > 6 hours) may be used to
estimate survival after PCI and to guide decision-making.
In this registry, mortality was high, especially during hospital
admission, when slightly more than half the patients died. These
results are in the range of the fatality rates previously reported in
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A 6-ANT-40 score:
Time > 6 hours
Anterior infarction
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The main ﬁndings of this study can be summarize as follows: a)
the incidence of CS in patients older than 75 years undergoing
primary PCI was 9.3%; b) LVEF and renal failure were independent
predictors of CS; c) CS was associated with very high mortality,
which is concentrated in the hospitalization period; d) a
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Table 5
Independent Predictors for 1-year Mortality

1
1
1

Score 3

HR

95%CI

P

Anterior infarction

2.8

1.4-6.0

.0053

LVEF < 40%

2.3

1.14-4.50

.018

Pain onset > 6 h

3.4

1.6-7.5

.0017

Radial access

0.27

0.12-0.59

.0013

IABP

2.1

1.1-4.0

.029

DES

0.4

0.17-0-88

.025

95%CI, 95% conﬁdence interval; DES, drug-eluting stent; HR, hazard ratio; IABP,
intra-aortic balloon pump; LVEF, left ventricular ejection fraction.
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Figure 2. Survival free of death according to the 6-ANT-40 score. Survival at
1 year was 54.5% for patients with score 0, 32.3% for score 1, 27.4% for score
2 and 17.0% for score 3 (P = .004). LVEF, left ventricular ejection fraction.
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Figure 3. Survival free of death according to the 6-ANT-40 score in the
validation cohort. Survival at 1 year was 64.5% for patients with score 0, 40.0%
for score 1, 28.9% for score 2 and 22.2% for score 3 (P = .008). LVEF, left
ventricular ejection fraction.

other registries.6,8–11 Of interest, among discharged patients, 1year mortality was around 10%, which is not too high. Among the
identiﬁed independent predictors of mortality, 3 were baseline
preprocedural variables and the other 3 corresponded to procedural factors. Regarding the latter, there is a high probability of
bias. Higher-risk patients (with more profound CS) could have
been more frequently treated with intra-aortic balloon pumps
(IAPB) whereas lower-risk patients (with less profound CS) could
have had more radial access and implantation of drug-eluting
stents. The use of IAPB showed no beneﬁt in the subgroup of elderly
patients in the IABP-SHOCK II trial.17 Drug-eluting stents have not
been associated with improved survival in patients with CS.18
Concerning radial access, the reduction in mortality found in trials
conducted in STEMI patients could suggest a certain protective role
of this vascular access for patients with CS.19,20
Regarding revascularization strategies for multivessel disease,
there were more staged procedures in the survivor group.
Nonetheless, this difference was due to a not inconsiderable
selection bias, since only patients surviving the critical ﬁrst 3 to
4 days of MI could undergo a staged procedure.
The combination of the 3 clinical predictive factors (anterior
infarction, LVEF < 40%, and delay time > 6 hours) into a score,
assigning 1 point for each factor present, allowed patient
stratiﬁcation according to prognosis. This score was validated in
an independent cohort. The score based on preprocedural clinical
variables could be helpful to guide decisions in these highly
complex situations.
Only a few studies have proposed a risk score for patients in CS
undergoing contemporary primary PCI in STEMI and none of them
was designed for elderly patients. The score proposed by Garcı́aÁlvarez et al., 21 was based on 74 patients, which is a small sample
for that purpose. More recently, 2 scores have been published for
predicting mortality after primary PCI in the overall population
with CS.22,23 The ﬁrst was derived from 388 patients treated
between 1995 and 2013, included 3 variables (age > 75 years,
cardiac arrest at presentation, and primary PCI failure), and
showed a c-statistic of 0.66 for 2-year cardiac mortality.22 The
second was derived from the IABP-SHOCK trial and was validated

in independent registries.23 This score for prediction of 30-day
mortality includes 6 variables: age > 73 years, history of stroke,
glucose > 191 mg/dL, creatinine > 1.5 mg/dL, lactate > 5 mmoL/L,
and TIMI ﬂow < 3 after PCI. The c-statistic was 0.79 and 0.73 in the
derivation and validation cohorts, respectively. Nonetheless, these
scores were derived from the overall population and so their value
in the elderly population is limited. Both scores include the results
of primary PCI and therefore they cannot be used to properly
estimate outcomes and guide decision-making before primary PCI.
The ﬁrst score was obtained from a cohort of patients treated from
1995 to 2013, and therefore partially included noncontemporary
PCI. Furthermore, it was not validated in another cohort. In
addition, the antecedent of resuscitated out-of-hospital cardiac
arrest is much more uncommon in patients older than 75 years and
is therefore much less useful.22 In addition, the second score
requires 3 laboratory determinations at admission.23 The serum
concentration cutoff levels, especially for creatinine, may not be
adequate for prognostic discrimination in the elderly and in
general these cutoff values are highly vulnerable to differences in
the population, the time of sampling, and laboratory methods. All
these factors hamper the widespread implementation of this score
in practice.
In contrast, our score was speciﬁcally derived and validated in
an elderly population undergoing contemporary primary PCI and
is based on 3 quite simple preprocedural clinical variables.
Given these unique characteristics, the 6-ANT-40 score may
be used in the decision-making process before primary PCI,
which is particularly relevant in the setting of very elderly
patients with CS.
We strongly believe that elderly patients with STEMI and CS
should not be excluded from the potential beneﬁts of primary PCI,
but we should acknowledge that they obtain limited beneﬁts from
this procedure. Moreover, in some patients, PCI and subsequent
further interventions could turn into an aggressive therapeutic
approach leading to a kind of dysthanasia. Our study provides a
predictive score based on simple clinical variables that may help to
guide decision-making in this complex scenario.

Limitations
This is a retrospective registry and, although consecutive
inclusion was strongly encouraged, it cannot be fully guaranteed.
Elderly patients with CS complicating STEMI but not considered for
PCI (mostly deemed to have a very dismal short-term prognosis)
were not included in this registry. Nevertheless, the results are
applicable to the growing population of elderly patients with CS
who are generally selected for PCI. The application of diagnostic
criteria for CS was uniform but ﬁnal allocation was based on the
investigator’s decision and some heterogeneity could exist. The
identiﬁcation of a prognostic value for procedural factors seems to
be somewhat affected by a selection bias. Thus, these associations
should be interpreted with caution and only as hypothesisgenerating.

CONCLUSIONS
The incidence of CS in patients older than 75 years undergoing
primary PCI was 9.3%. CS was associated with very high mortality
concentrated in the hospitalization period. A preprocedural score
based on 3 simple clinical variables (anterior location, LVEF
< 40%, and delay time > 6 hours) may be used to estimate
survival after PCI and to guide pre- and postprocedural decisionmaking.
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WHAT IS KNOWN ABOUT THE TOPIC?
– Because of population aging in western countries, there
is an increase in the proportion of patients admitted
with a diagnosis of STEMI.
– CS is more frequent in this population and dramatically
increases the short-term mortality of these patients,
even when treated with primary angioplasty.
– There is a scarcity of information on clinical proﬁles,
outcomes, and predictors of both short- and long-term
mortality in elderly patients with CS complicating
STEMI after primary angioplasty.
WHAT DOES THIS STUDY ADD?
– This study comprises a large series of patients older than
75 years with CS complicating STEMI and undergoing
primary angioplasty, which allowed complete characterization along with the identiﬁcation of predictors of
CS, clinical outcomes, and prognostic variables.
– A prognostic score based on baseline clinical variables
has been developed and validated for this speciﬁc
population. This score predicts their clinical outcomes
fairly well after an eventual primary angioplasty and
therefore it could be implemented in the preinterventional decision making process.

APPENDIX. SUPPLEMENTARY DATA
Supplementary data associated with this article can be found in
the online version, at https://doi.org/10.1016/j.rec.2018.09.001.
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21. Garcı́a-Álvarez A, Arzamendi D, Loma-Osorio P, et al. Early risk stratiﬁcation of
patients with cardiogenic shock complicating acute myocardial infarction who
undergo percutaneous coronary intervention. Am J Cardiol. 2009;103:1073–
1077.
22. Vergara R, Valenti R, Migliorini A, et al. A New Risk Score to Predict Long-Term
Cardiac Mortality in Patients With Acute Myocardial Infarction Complicated
by Cardiogenic Shock and Treated With Primary Percutaneous Intervention.
Am J Cardiol. 2017;119:351–354.
23. Pöss J, Köster J, Fuernau G, et al. Risk Stratiﬁcation for Patients in
Cardiogenic Shock After Acute Myocardial Infarction. J Am Coll Cardiol.
2017;69:1913–1920.

