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Setting: The ICCUs of 8 hospitals in Catalonia (Spain).
Patients: Consecutive patients with NSTEACS between October 2017 and March 2018. The risk
profile was defined by the European Society of Cardiology criteria.
Interventions: EIS was defined as the performance of coronary angiography within the first 6 h
in patients at very high-risk or within 24 h in high-risk patients.
Outcome variables: Mortality or readmission at 6 months.
Results: A total of 629 patients were included (mean age 66.6 years), of whom 225 (35.9%) were
at very high risk, and 392 (62.6%) at high risk. Most patients (96.2%) underwent an invasive
strategy. EIS was performed in 284 patients (45.6%), especially younger patients with fewer
comorbidities. These patients had a shorter ICCU and hospital stay, as well as a lesser incidence
of ACS, revascularization and death or readmission at 6 months. After adjusting for confounders,
the association between EIS and death or readmission at 6 months remained significant (hazard
ratio: 0.66, 95% confidence interval 0.45-0.97; p=0.035).
Conclusions: The EIS was performed in a minority of NSTEACS admitted to ICCU, being associ-
ated with better outcomes.
© 2019 Elsevier Espana, S.L.U. and SEMICYUC. All rights reserved.
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Introduction

Objetivo: Las guias de practica clinica recomiendan la estrategia invasiva precoz ajustada
al riesgo (EIPAR) en pacientes con Sindrome Coronario Agudo sin elevacion del segmento ST
(SCASEST). El objetivo fue analizar la aplicacion de la EIPAR, sus condicionantes e impacto
sobre el prondstico en pacientes con SCASEST ingresados en Unidades de Cuidados Intensivos
Cardioldgicos (UCIC).
Diseno: Estudio de cohortes prospectivo.
Ambito: UCIC de 8 hospitales en Catalufa.
Pacientes: Pacientes consecutivos con SCASEST entre octubre 2017 y marzo 2018. El perfil de
riesgo se definié mediante los criterios de la Sociedad Europea de Cardiologia.
Intervenciones: Se definid como EIPAR la realizacion de coronariografia en las primeras 6 horas
en pacientes de muy alto riesgo o en 24 horas en pacientes de alto riesgo.

Variables de interés: Mortalidad/reingreso a los 6 meses.
Resultados: Seincluyeron 629 pacientes (edad media 66,6 anos), 225 (35,9%) de muy alto riesgo,
y 392 (62,6%) de alto riesgo. La estrategia invasiva fue mayoritaria (96,2%). La EIPAR se aplico
en 284 pacientes (45,6%), especialmente pacientes mas jovenes, con menos comorbilidades.
Estos pacientes presentaron menor estancia en UCIC y hospitalaria, asi como menor incidencia
de SCA, revascularizaciones y menor incidencia de muerte/reingreso a 6 meses. Tras ajustar por
factores de confusion, la asociacion entre adherencia y muerte/reingreso a 6 meses persistio
de manera significativa (razon de riesgos: 0,66 (0,45-0,97) p=0,035).
Conclusiones: La EIPAR se aplica en una minoria de SCASEST ingresados en UCIC, asociandose
con una menor incidencia de eventos.
© 2019 Elsevier Espana, S.L.U. y SEMICYUC. Todos los derechos reservados.

high risk cases.”® The establishment of coordinated care
poses an organizational challenge with a significant con-
sumption of healthcare resources.” Although adherence to

The generalization of percutaneous coronary intervention
has led to a gradual decrease in mortality due to acute coro-
nary syndrome (ACS) in recent years, particularly in relation
to ST-segment elevation myocardial infarction (STEMI).'
The clinical practice guides (CPGs) recommend an early
invasive strategy (EIS) in the first 24 h in patients with high-
risk non-ST-segment elevation acute coronary syndrome
(NSTEACS (NSTEACS), and in the first few hours in very

the recommendations referred to ACS has increased in
recent years,>® few data are available on the application
of risk-adjusted EIS (RAEIS) in patients with NSTEACS in our
setting.

The objectives of the present study were to: (a) analyze
the application of RAEIS; (b) describe the factors associated
to this management strategy; and (c) analyze its prognostic
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impact in a series of non-selected patients with NSTEACS
admitted to Intensive Cardiac Care Units (ICCUs).

Patients and methods

Study population and setting

A prospective multicenter study was carried out in 8 ICCUs
in Catalonia (Spain) over a period of 6 months (from 1 Octo-
ber 2017 to 31 March 2018). The study was endorsed and
coordinated by the Acute Cardiological Care Working Group
(Grup de Treball de Cures Agudes Cardiologiques) of the
Catalan Society of Cardiology (Societat Catalana de Cardi-
ologia), to which all the participating ICCUs are ascribed.
The participating centers all have a general Intensive Care
Unit (ICU) and an ICCU, with full availability (24h, 7 days a
week) of a hemodynamics laboratory. Furthermore, 6 of the
centers have a heart surgery program and three have a heart
transplant and short duration ventricular assist program.
The present study was designed to analyze the 6-month
prognostic impact of RAEIS in these patients.

Inclusion criteria: We prospectively and consecutively
included those patients admitted to the ICCU of the partic-
ipating centers with a diagnosis of NSTEACS, defined as the
presence of chest pain consistent with ACS, and with at least
one of the following: (1) electrocardiographic alterations
suggestive of myocardial ischemia; and (2) the elevation of
myocardial damage markers.

The only exclusion criterion was the impossibility of
obtaining informed consent to participation in the study.

Data collection

The data were collected by the local investigators on a
prospective basis during patient admission, using specific
and standardized forms. Demographic data were recorded,
along with basal clinical characteristics, laboratory test
data, electrocardiographic and echocardiographic informa-
tion, the performance of coronary angiography and the time
elapsed from admission to coronary angiography.

We also documented the in-hospital clinical course
(treatments provided, need for invasive procedures,
complications and in-hospital mortality). The CRUSADE’ and
GRACE® risk scores were calculated for each patient. The
hemodynamic parameters (heart rate, systolic blood pres-
sure) and Killip class were recorded upon admission to the
ICCU. Creatinine clearance upon admission was calculated
using the Cockcroft-Gault formula,® and body surface area
was recorded using the formula of Mosteller.'® With regard to
troponin positivity, we did not consider those cases in which
such anomalies were a consequence of revascularization.

The risk criteria of the European Society of Cardiology
were used for the definition of patient risk profile.? Very high
risk patients were those with at least one of the following
conditions: refractory angina, hemodynamic instability, car-
diogenic shock, acute heart failure, ventricular arrhythmias
or cardiorespiratory arrest. Likewise, high risk patients were
those with serum troponin elevation, diabetes mellitus or a
GRACE score >140, without the presence of very high risk
criteria.

Since this was an observational study, patient mana-
gement was consistent with routine clinical practice, in
accordance with the current recommendations. Antithrom-
botic therapy and coronary angiography were left to the
criterion of the supervising medical team, in abidance with
the intervention protocols applicable in each center. In
the event of coronary angiography, the choice of vascular
access, antithrombotic drugs and stents or other devices was
left to the criterion of the operator.

We defined RAEIS as: (a) the performance of coronary
angiography in the first 6 h of admission to the ICCU in very
high risk patients; or (b) coronary angiography in the first
24 h in patients with high risk criteria.

Clinical follow-up was carried out after 6 months based
on a physical presence interview, the review of case his-
tories or telephone contact with the patient, relatives or
reference physician. The primary endpoint of the study was
the combination of overall mortality and readmission after 6
months of follow-up. We also recorded the incidence of rein-
farction and new coronary revascularizations. The cause of
death was established on the basis of the clinical criterion of
the physician caring for the patient at the time of the event.
Death of cardiac origin was taken to correspond to mortality
attributable to myocardial infarction, sudden death or heart
failure.

Statistical analysis

Qualitative variables were reported as frequencies and per-
centages, while quantitative variables were reported as the
mean and standard deviation (SD) or median and interquar-
tile range (IQR) in the absence of a normal distribution, as
evidenced by the Shapiro-Wilk test. An analysis was made of
the basal characteristics of the patients, their management,
and the clinical course according to the application of RAEIS.
Associations between categorical variables were explored
using the chi-squared test, with correction for continuity
where required. The analysis of the quantitative variables
according to adherence to the recommendations was carried
out with the Student t-test.

The impact of RAEIS upon the combination of death or
readmission after 6 months was assessed by Cox regression
analysis, taking the application of RAEIS as independent vari-
able and the combination of death or readmission after 6
months as dependent variable. The potential confounders
included in the analysis were required to meet the following
conditions'": (a) exhibition of a statistically significant asso-
ciation (p <0.05) to both exposure (application of RAEIS)
and effect (mortality or readmission after 6 months); (b)
presentation of a clinically reasonable potential confound-
ing effect between exposure and effect; and c) no role as
intermediate variable in the relationship between both. In
addition, the analysis included variables with a prior associ-
ation to poorer prognosis in this scenario that did not meet
the first of the mentioned criteria (gender, troponin posi-
tivity, left ventricular ejection fraction and the presence of
multivessel coronary disease).

An accessory evaluation was also made of the factors
associated to the application of RAEIS, leading to a propen-
sity score matching analysis. A total of 348 patients were
selected (174 subjected to RAEIS and 174 not subjected to
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RAEIS). The exploratory analysis of the characteristics of
the groups showed no significant differences in terms of the
main clinical parameters between the two cohorts. We sub-
sequently analyzed the impact of RAEIS upon the incidence
of death or readmission using Cox regression analysis with
this selection of patients.

Kaplan Meier survival curves were plotted and the statis-
tical significance of the differences was assessed using the
log rank test. The statistical analysis was carried out using
the PASW Statistics 18 package (Chicago, IL, USA).

Ethical particulars

Inclusion in the study did not imply any change in the clini-
cal management of the patients. Written informed consent
was obtained from all the patients before inclusion in the
study. The patient data were duly anonymized and processed
according to current legislation, and the study protocol was
evaluated and approved by the Ethics Committee of the
study coordinating center (Ref. IRB00005523).

Results

A total of 629 patients with NSTEACS were admitted dur-
ing the study period. Their mean age was 66.6 years, and
the majority were males (76.8%, n=483). Overall, the series
presented a high risk profile, with a considerable percent-
age of conditions such as diabetes (37.8%, n=238), previous
stroke (8.9%, n=56) or peripheral vascular disease (16.9%,
n=106). In turn, 18.9% of the patients (n=119) presented
signs of heart failure upon admission, and 91.3% (n=574)
showed serum troponin elevation. The mean GRACE score in
the series was 141 (SD 36). A little over one-third of the
patients (35.9%, n=225) had very high risk criteria upon
admission, while 62.6% (n=392) presented high risk criteria.

The adoption of EIS during admission was the predom-
inant practice (96.2%, n=605). The information on the
interval to coronary angiography was available in 603/605
patients (99.7%). The median time elapsed from ICCU admis-
sion to the performance of coronary angiography was 20h
(IQR 3-46 hours). Overall, RAEIS was applied in 45.6% of the
cases (n=284). This proportion was 54.6% in the patients
at high risk, and lower in the patients with very high risk
criteria (31.3%).

Clinical characteristics according to adherence to
the recommendations

The patients subjected to RAEIS were comparatively younger
and showed a lesser prevalence of comorbidities such as
diabetes mellitus, arterial hypertension, peripheral vascu-
lar disease, stroke or prior myocardial infarction (Table 1).
They also had a lesser prevalence of atrial fibrillation, pre-
vious heart failure and antecedents of neoplastic disease, as
well as a lower global comorbidity burden and fewer habit-
ual prescription drugs. With regard to the clinical situation
upon admission, the patients subjected to RAEIS showed a
lesser presence of signs of heart failure upon admission,
a tendency towards increased heart rate, and significantly
lower scores on the GRACE and CRUSADE risk scales com-

pared with the rest of the patients. They also had higher
hemoglobin concentrations and glomerular filtration rates
upon admission, without no significant differences between
the two groups in terms of percentage positive troponin or
left ventricular ejection fraction.

Clinical management and in-hospital course
according to the application of RAEIS

The patients subjected to RAEIS were less often treated with
clopidogrel, enoxaparin and diuretics, and were more often
treated with ticagrelor, unfractionated heparin and fonda-
parinux (Table 2).

No significant differences were observed in the percent-
age of multivessel coronary disease or in the proportion
of left common trunk involvement, though there was a
higher frequency of coronary revascularization (fundamen-
tally percutaneous and more often complete) in the patients
subjected to RAEIS. We likewise observed no significant dif-
ferences in the need for procedures during admission, with
the exception of a lesser use of high-flow nasal cannulas
and extrarenal filtration in the patients subjected to RAEIS
(Table 2). These patients had a slightly lower incidence of
bleeding complications, reinfarction and recurrent angina
during admission, a lesser frequency of worsened renal func-
tion, and a shorter ICCU and in-hospital stay - with no
significant differences in in-hospital mortality between the
two groups (Table 2).

Impact of RAEIS upon patient prognosis at 6 months

The patients subjected to RAEIS showed better clinical out-
comes after discharge (Table 3), with a lesser incidence
of new ACS, a lesser need for new coronary revasculariza-
tion, and a tendency towards lower in-hospital mortality.
These patients likewise had a clearly lower incidence of
the combination death or readmission at 6 months (relative
risk [RR]: 0.53; 95% confidence interval [95%Cl] 0.38-0.76;
p=0.001) (Table 4). After adjusting for potential con-
founders, the association between the application of RAEIS
and the incidence of death or readmission remained sta-
tistically significant (RR: 0.66; 95%Cl 0.45-0.97; p=0.035)
(Table 4). Fig. 1 shows the cumulative incidence of death
or readmission at 6 months according to the application of
RAEIS.

On the other hand, the propensity score matching
analysis showed an independent association between the
application of RAEIS and a lesser incidence of death or read-
mission at 6 months (HR 0.57; 95%CI 0.36-0.89; p=0.022).

Discussion

The main findings of the present study are: (a) RAEIS was
applied in a minority (45.6%) of the patients with NSTEACS
admitted to the ICCU; (b) application of the strategy was
more common in younger patients with a lower comorbidity
burden and a lesser global risk profile; and (c) the applica-
tion of RAEIS was associated to a lower incidence of events
during follow-up.
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Table 1 Clinical characteristics of the patients according to adherence to the recommendations at the time of the invasive
strategy.

RAEIS (n=284) No RAEIS (n=341) P-Value
Age (years), mean (SD) 64.9 (12) 67.9 (13) 0.002
Male gender, n (%) 219 (77.1) 261 (76.5) 0.866
Body mass index (kg/m?), mean (SD) 27.8 (7) 27.7 (5) 0.864
Body surface area (m?), mean (SD) 1.91 (0.2) 1.89 (0.2) 0.323
Arterial hypertension, n (%) 193 (68.2) 265 (77.7) 0.007
Diabetes mellitus, n (%) 97 (34.2) 139 (40.8) 0.090
Dyslipidemia, n (%) 187 (66.3) 244 (72) 0.127
Active smoker, n (%) 96 (34.4) 86 (25.2) 0.003
Previous stroke, n (%) 18 (6.3) 38 (11.2) 0.090
Peripheral arterial disease, n (%) 37 (13) 69 (20.2) 0.017
Previous myocardial infarction, n (%) 63 (22.2) 99 (29.3) 0.044
Previous PCl, n (%) 57 (20.1) 64 (24.7) 0.175
Previous heart failure, n (%) 15 (5.3) 40 (11.8) 0.005
Previous atrial fibrillation, n (%) 20 (7) 45 (13.2) 0.012
Previous bleeding, n (%) 14 (4.9) 15 (4.4) 0.760
Previous neoplastic disease, n (%) 27 (9.5) 51 (15) 0.039
Charlson Index score, mean (SD) 2.4 (1.6) 2.7 (1.9) 0.031
Number of habitual prescription drugs, mean (SD) 5.3 (4) 6.6 (4) 0.001
Systolic blood pressure (mmHg), mean (SD) 137 (26) 137 (25) 0.804
Heart rate (bpm), mean (SD) 79 (17) 77 (19) 0.098
Killip class upon admission > Il, n (%) 30 (10.6) 89 (26.1) 0.001
Positive troponin, n (%) 261 (91.9) 310 (90.9) 0.660
Hemoglobin upon admission (g/dl), mean (SD) 13.7 (2) 13.1 (2) 0.001
Basal creatinine clearance (ml/min), mean (SD) 92 (43) 82 (44) 0.002
Glycemia upon admission (mg/dl), mean (SD) 151 (86) 152 (75) 0.891
LVEF (%), mean (SD) 54 (11) 53 (12) 0.185
GRACE score, mean (SD) 136 (34) 144 (36) 0.005
CRUSADE score, mean (SD) 25 (17) 31 (19) 0.001
PRECISE-DAPT score, mean (SD) 20 (14) 25 (16) 0.001

SD: standard deviation; RAEIS: risk-adjusted early invasive strategy; LVEF: left ventricular ejection fraction; PCl: percutaneous coronary
intervention.
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Figure 1  Cumulative incidence of death or readmission according to the application of a risk-adjusted early invasive strategy
(RAEIS).
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Table 2 Management and in-hospital evolution of the patients according to adherence to the recommendations at the time of
the invasive strategy.

RAEIS (n=284) No RAEIS (n=341) P-Value
Drug treatment, mean (SD)
Aspirin 282 (99.6) 340 (99.7) 0.895
Clopidogrel 169 (60.4) 245 (72.1) 0.002
Ticagrelor 121 (42.8) 105 (30.8) 0.002
Prasugrel 18 (6.4) 12 (3.5) 0.092
Abciximab 3(1.1) 1 (0.3) 0.232
Enoxaparin 131 (47) 213 (62.8) 0.001
Unfractionated heparin 98 (34.8) 63 (18.6) 0.001
Fondaparinux 89 (31.6) 71 (21.1) 0.003
Diuretics 75 (26.7) 140 (41.2) 0.001
Inotropic agents 24 (8.5) 23 (6.8) 0.412
Amiodarone 18 (6.4) 22 (6.5) 0.974
Digoxin 5(1.8) 7 (2.1) 0.519
Beta-blockers 227 (81.1) 267 (78.8) 0.476
ACEls 190 (67.9) 223 (65.6) 0.551
Statins 277 (97.9) 332 (97.4) 0.673
Proton pump inhibitors 275 (97.9) 333 (97.9) 0.947
Angiographic data
Performance of coronary angiography, n (%) 284 (100) 317 (93) 0.001
Time (in hours) to coronary angiography (median, p25-75) 2.3 (0-14) 45 (27-71) 0.001
Multivessel disease, n (%) 138 (48.6) 159 (50.2) 0.464
Common trunk stenosis, n (%) 50 (17.6) 45 (14.2) 0.310
Revascularization, n (%)
No 71 (25) 130 (38.1) 0.028
PCI 175 (61.6) 185 (54.3)
Surgery 38 (13.4) 26 (7.6)
Complete revascularization, n (%) 117 (41.2) 105 (30.8) 0.054
Procedures
Provisional pacemaker 6(2.1) 9 (2.6) 0.664
Intraaortic counterpulsation 7 (2.5) 13 (3.8) 0.341
Invasive mechanical ventilation 34 (12) 33 (9.7) 0.369
Noninvasive ventilation 17 (6) 29 (8.5) 0.230
High-flow nasal cannula 5(1.8) 16 (4.7) 0.042
Therapeutic hypothermia 2 (0.7) 2 (0.6) 0.618
Extrarenal filtration 2 (0.7) 14 (4.1) 0.006
In-hospital clinical course
Major bleeding®, n (%) 7 (2.5) 18 (5.3) 0.074
Need for transfusion, n (%) 7 (2.5) 18 (5.3 0.074
Recurrent angina 11 (3.9) 24 (7.1) 0.085
Reinfarction, n (%) 2 (0.7) 9 (2.6) 0.059
Atrioventricular block, n (%) 4 (1.4) 9 (2.6) 0.281
Ventricular fibrillation, n (%) 5(1.8) 4(1.2) 0.542
Atrial fibrillation, n (%) 25 (8.8) 32 (9.4) 0.784
Ischemic stroke, n (%) 2 (0.7) 1(0.3) 0.434
Worsened renal function®, n (%) 63 (22.7) 104 (31.2) 0.019
In-hospital mortality, n (%) 4 (1.4) 7 (2.1) 0.385
Days of ICU study (median, p25-p75) 1.4 (0.8-2.9) 2.8 1.5-4.3)
Days of hospital stay (median, p25-p75) 5 (3-10) 7 (5-12)

RAEIS: risk-adjusted early invasive strategy; PCl: percutaneous coronary intervention; ACEls: angiotensin-converting enzyme inhibitors.
a8 Major bleeding was defined according to the CRUSADE classification.
b Worsening of renal function during admission was defined as a >25% increase in serum creatinine versus the basal value recorded
upon admission.
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Table 3 Management at discharge and posterior evolution according to adherence to the recommendations regarding the

invasive strategy.

RAEIS (n=284) No RAEIS (n=341) P-Value

Drug treatment at hospital discharge
Aspirin, n (%) 260 (92.5) 312 (93.1) 0.771
Clopidogrel, n (%) 112 (39.9) 150 (44.8) 0.219
Prasugrel, n (%) 15 (5.3) 12 (3.6) 0.289
Ticagrelor, n (%) 93 (33.1) 85 (25.4) 0.035
Rivaroxaban, n (%) 0 3(0.9) 0.161
Dabigatran, n (%) 5(1.8) 5 (1.5) 0.512
Apixaban, n (%) 3(1.1) 5(1.3) 0.462
Warfarin, n (%) 7 (2.5) 6 (1.8) 0.547
Acenocoumarol, n (%) 15 (5.4) 39 (11.7) 0.006
Beta-blockers, n (%) 214 (76.2) 246 (73.7) 0.476
Diuretics, n (%) 70 (24.9) 122 (36.4) 0.002
ACEls, n (%) 158 (56.2) 183 (54.6) 0.691
Statins, n (%) 263 (93.6) 311 (92.8) 0.710
Proton pump inhibitors, n (%) 233 (82.9) 283 (84.5) 0.601

Clinical outcome at 6 months
Reinfarction, n (%) 8 (2.9) 25 (7.9) 0.009
New revascularizations, n (%) 13 (4.7) 29 (9.1) 0.038
Global mortality (%) 10 (3.7) 23 (7.1) 0.070
Mortality or readmission, n (%) 47 (17.3) 102 (31.2) 0.001

RAEIS: risk-adjusted early invasive strategy; ACEls: angiotensin-converting enzyme inhibitors.

Table 4 Predictors of patient death or readmission at 6 months.

Univariate analysis Multivariate analysis

Variable Hazard ratio (95%Cl) P-Value Hazard ratio (95%Cl) P-Value

RAEIS 0.53 (0.38-0.76) 0.001 0.66 (0.45-0.97) 0.035

Age (years) 1.03 (1.02-1.05) 0.001

Male gender 0.67 (0.44-1.02) 0.063

Arterial hypertension 1.94 (1.26-2.98) 0.002

Diabetes mellitus 1.91 (1.39-2.64) 0.001

Active smoker 0.88 (0.72-1.08) 0.229

Previous stroke 2.76 (1.89-4.02) 0.001 1.84 (1.20-2.82) 0.006

Peripheral arterial disease 2.36 (1.66-3.37) 0.001 1.66 (1.12-2.47) 0.012

Previous myocardial infarction 2.08 (1.49-2.89) 0.001 1.42 (0.96-2.09) 0.080

Previous heart failure 2.53 (1.64-3.89) 0.001 1.93 (1.20-3.11) 0.007

Previous atrial fibrillation 2.15 (1.43-3.25) 0.001

Previous neoplastic disease 1.66 (1.10-2.51) 0.016

Charlson Index score 1.22 (1.12-1.32) 0.001

Number of habitual prescription drugs 1.12 (1.08-1.16) 0.001

Heart rate 1.02 (1.01-1.02) 0.001 1.01 (1.00-1.02) 0.009

Killip class upon admission > i 1.89 (1.55-2.29) 0.001

Positive troponin 1.83 (0.90-3.74) 0.096

LVEF 0.97 (0.96-0.98) 0.001

Multivessel disease 1.39 (0.99-1.96) 0.058

Hemoglobin upon admission 0.81 (0.75-0.87) 0.001

Basal creatinine clearance 0.99 (0.98-0.99) 0.001 0.99(0.99-1.00) 0.048

GRACE score 1.01 (1.00-1.01) 0.001 1.00 (1.00-1.01) 0.095

Revascularization 0.80 (0.57-1.13) 0.212

RAEIS: risk-adjusted early invasive strategy; LVEF: left ventricular ejection fraction; Cl: confidence interval.
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The EIS approach in patients with NSTEACS has been
shown to offer prognostic benefits.'>"® Accordingly, the
CPGs recommend an invasive approach in the great major-
ity of these patients, with adaptation of the earliness of EIS
to the patient risk profile.? The available data on the appli-
cation of RAEIS in clinical practice in our setting are very
limited.

The results of our study show that less than half of the
patients admitted to the ICCU due to NSTEACS undergo
invasive coronary angiography within the recommended
timeframes. Interestingly, the patients subjected to RAEIS
were comparatively younger, with fewer comorbidities and
lower GRACE scores. This apparent paradox has been widely
described before, though fundamentally in patients admit-
ted to conventional hospital wards.>® The information
available on patients admitted to critical care units is much
more limited.'#'® The location of patients with NSTEACS
in care units other than the ICCU is often conditioned
by a certain age profile and by comorbidities. Further-
more a cardiological high risk profile (high GRACE scores,
acute heart failure, positive troponin) often coexists with
an untreatable” risk component (advanced age, comorbidi-
ties, frailty)."”''® In this regard, mention must be made of
the relatively young age of the included patients and the low
percentage of women compared with other series.'® In our
opinion, one of the main strengths of the present study is
that it exclusively refers to consecutive patients admitted
to an ICCU, and who in theory are fully amenable to high
complexity invasive measures.

The application of EIS was highly prevalent in our series
(96.2%), confirming the rising trend in this respect observed
in different Spanish registries in recent years.>® Other
factors such as the level of hospital complexity and the
availability of cardiological resources can also condition the
percentage of patients subjected to EIS.?° All the centers
participating in our study are third-level institutions with
the availability of a hemodynamics laboratory - a fact that
undoubtedly contributed to the high EIS rate recorded in
our series. Likewise, the percentage of patients subjected
to percutaneous revascularization in this study was signifi-
cantly higher than reported elsewhere.>*¢

The mentioned recommendations in patients with
NSTEACS are based on a series of clinical trials involving
a high degree of patient selection and the enrolment of
individuals with a relatively low risk profile.?'~2* The extrap-
olation of their findings therefore may prove questionable.
In our opinion, another strong point of the present study is
that it included consecutive patients admitted to this clin-
ical setting from all over the region of Catalonia (Spain)
during a period of 6 months, thereby offering a reliable rep-
resentation (in our opinion) of routine clinical practice in
our setting.

Data on the ideal timing of EIS according to risk are more
limited. Specifically, the recommendation to adopt an early
strategy in patients at high risk is based on the results of
the TIMACS study.? This trial randomized 3031 patients with
NSTEACS to either an early invasive strategy (<12 h) or a later
invasive strategy (>36 h) - the primary study endpoint being
the combination of death, myocardial infarction or stroke
at 6 months. Coronary angiography was performed after an
average of 14 h in the early invasive strategy group. Although
no decrease was observed in the incidence of the primary

endpoint between the two groups, there was a reduction
of the secondary endpoint combining death, infarction or
refractory ischemia at 6 months. Likewise, the analysis by
subgroups revealed a decrease in the primary endpoint in
those patients at greater risk (GRACE score >140).

More recently, the VERDICT study?” randomized 2147
patients with NSTEACS to an early invasive strategy (<12h)
versus a more delayed invasive strategy (48-72h) - the
primary endpoint being the combination of death, myocar-
dial infarction, hospitalization due to recurrent ischemia, or
hospital admission due to heart failure. Coronary angiogra-
phy was performed after an average of 4.7h in the early
invasive strategy group. This study likewise observed no
significant differences in the incidence of the primary end-
point between the two groups, though the differences were
greater in the subgroup of patients at higher risk (GRACE
score >140) (p-value for the interaction=0.023).

Lastly, Jobs et al.?® performed a meta-analysis including
5324 patients with NSTEACS belonging to 8 clinical trials.
Here again, the benefits in terms of mortality associated to
EIS were limited to decreased mortality only in the patients
with a GRACE score >140, diabetes mellitus, age >75 years
and the elevation of myocardial damage markers.

The results of our study also reflect an improved clinical
course in the patients subjected to RAEIS. In addition to the
fact that this is an observational study, the main difference
between our series and the other mentioned publications
is that it includes risk stratification in line with the recom-
mendations of the guides (i.e., earlier EIS in the patients at
higher risk) within the group of subjects in which RAEIS was
applied. It should be noted that the patients included in our
registry had a high risk profile, since 35.9% met very high
risk criteria and 62.6% had high risk criteria.>

The GRACE score is associated to the probability of
presenting more severe and complex coronary disease
(involvement of the common trunk, proximal anterior
descending artery or multivessel disease),” which could
explain improvement of the patient prognosis when early
intervention is carried out. In the present study, the mean
GRACE score was 141, which is very similar to the score
of the patients included in the VERDICT trial.”® The fact
that the patients subjected to RAEIS had a higher revas-
cularization rate despite the absence of differences in the
proportion of multivessel coronary disease could indicate
a lesser complexity of coronary disease in this subgroup -
a notion that would be consistent with the lower GRACE
score recorded in these patients. Furthermore, the patients
subjected to RAEIS showed a lesser incidence of new ACS
and of new revascularizations, and a clearly lower inci-
dence of death or readmission at 6 months. This could be
related to the high risk profile of the patients of our study.
Although the groups were scantly comparable in terms of
their global risk profile, the exhaustive adjusted analysis
performed revealed an association between the application
of RAEIS and the incidence of events at 6 months.

The application of RAEIS in our setting poses some dif-
ficulties, due in part to the great time dedicated by the
hemodynamics laboratories to activities such as the dis-
semination of primary percutaneous coronary intervention
practices in Spain in patients with ST-segment elevation
myocardial infarction (STEMI)?® or the growing indication
of other types of procedures (percutaneous aortic pros-
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thesis implantation, revascularization of chronic coronary
occlusions).? In view of the above, the full application
of RAEIS in patients with NSTEACS requires an important
organizational and logistic effort, with a notorious invest-
ment of healthcare resources (between-hospital transfer
systems, material and staff provisions of hemodynamics lab-
oratories). In our opinion, the results of the present study
underscore the need to advance in this direction with a
view to optimizing the management and prognosis of these
patients.

This study has some limitations, such as the size of the
subgroups or the moderate number of events. Furthermore,
the fact that this is an observational study does not allow
us to rule out the presence of a certain selection bias or a
potential effect of non-analyzed confounders (particularly
taking into account the considerable differences between
the patients subjected and not subjected to RAEIS). On the
other hand, in relation to RAEIS in the very high risk patients,
the considered time interval to coronary angiography was
less strict than the two hours stipulated by the current
recommendations. The data corresponding to some poten-
tially relevant variables of medical treatment (earliness of
treatment with angiotensin converting enzyme inhibitors or
beta-blockers, duration of anticoagulation) were not fully
available. Lastly, the duration of follow-up of 6 months could
have been insufficient to detect a stronger impact of RAEIS
upon the patient prognosis.

Despite the above, in our opinion this study offers rel-
evant and novel information on the application of RAEIS
in patients with NSTEACS admitted to the ICCU in our set-
ting, it’s determining factors, and its possible impact upon
the clinical outcomes. The optimization of management of
patients with this high risk profile could have notorious medi-
cal, economic and social consequences.

In conclusion, RAEIS was applied in a minority of patients
with NSTEACS admitted to the ICCU. The patients subjected
to this strategy were younger, with fewer comorbidities and
presented a lesser global risk profile. The patients subjected
to RAEIS had a lower incidence of events during the follow-

up.
Authorship

MG, SM, CT, GB, DV, TO, JSR, JC, IH, MPR: data collection
and critical review of the article.

IL, AA: data collection and analysis; drafting of the
manuscript.

JAGH, JA, AS, CG, JO, RA, AC: critical review and intel-
lectual contribution to the article.

Funding
None.
Conflict of interest

None.

References

. Kristensen SD, Laut KG, Fajadet J, Kaifoszova Z, Kala P, Di Mario

C, et al. European association for percutaneous cardiovascu-
lar interventions. Reperfusion therapy for ST elevation acute
myocardial infarction 2010/2011: current status in 37 ESC coun-
tries. Eur Heart J. 2014;35:1957-70.

. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti

F, et al. ESC Scientific Document Group. 2015 ESC Guide-lines for
the management of acute coronary syndromes inpatients pre-
senting without persistent ST-segment elevation:Task Force for
the management of acute coronary syndromes inpatients pre-
senting without persistent ST-segment elevation ofthe European
Society of Cardiology (ESC). Eur Heart J. 2016;37:267-315.

. Bavry AA, Kumbhani DJ, Rassi AN, Bhatt DL, Askari AT. Benefit

of early invasive therapy in acute coronary syndromes: a meta-
analysis of contemporary randomized clinical trials. J Am Coll
Cardiol. 2006;48:1319-25.

. Regueiro A, Tresserras R, Goicolea J, Fernandez-Ortiz A, Macaya

C, Sabaté M. Primary percutaneous coronary intervention:
models of intervention in Spain. Eurolntervention. 2012;8 Suppl
P:P90-3.

. Ferreira-Gonzalez I, Permanyer-Miralda G, Marrugat J, Heras

M, Cunat J, Civeira E, et al. MASCARA study research
team. MASCARA (Manejo del Sindrome Coronario Agudo. Reg-
istro Actualizado) study. General findings. Rev Esp Cardiol.
2008;61:803-16.

. Barrabés JA, Bardaji A, Jiménez-Candil J, del Nogal Saez F, Bodi

V, Basterra N, et al. investigators of DIOCLES study. Prognosis
and management of acute coronary syndrome in Spain in 2012:
the DIOCLES study. Rev Esp Cardiol. 2015;68:98-106.

. Subherwal S, Bach RG, Chen AY, Gage BF, Rao SV, Newby LK, et

al. Baseline risk of major bleeding in non-ST-segment-elevation
myocardial infarction: the CRUSADE (Can Rapid risk stratifica-
tion of Unstable angina patients Suppress ADverse outcomes
with Early implementation of the ACC/AHA Guidelines) Bleeding
Score. Circulation. 2009;119:1873-82.

. Fox KA, Dabbous OH, Goldberg RJ, Pieper KS, Eagle KA, Van

de Werf F, et al. Prediction of risk of death and myocardial
infarction in the six months after presentation with acute coro-
nary syndrome: prospective multinational observational study
(GRACE). BMJ. 2006;333:1091.

. Cockcroft DW, Gault MH. Prediction of creatinine clearance

from serum creatinine. Nephron. 1976;16:31-41.

. Mosteller RD. Simplified calculation of body-surface area. N Engl

J Med. 1987;317:1098.

. Rothman KJ, Greenland S, editors. Modern epidemiology.

Filadelfia: Lippincott-Raven; 1998. p. 123-5.

. Fox KA, Clayton TC, Damman P, Pocock SJ, de Winter RJ, Tijssen

JG, et al. Long-term outcome of a routine versus selective inva-
sive strategy in patients with non-ST-segment elevation acute
coronary syndrome a meta-analysis of individual patient data.
J Am Coll Cardiol. 2010;55:2435-45.

. O’Donoghue M, Boden WE, Braunwald E, Cannon CP, Clayton TC,

de Winter RJ, et al. Early invasive vs conservative treatment
strategies in women and men with unstable angina and non-
ST-segment elevation myocardial infarction: a meta-analysis.
JAMA. 2008;300:71-80.

. Baeza Roman A, Latour Pérez J, de Miguel Balsa E, Pino Izquierdo

K, Coves Orts FJ, Garcia Ochando L, et al. Grupo ARIAM-
SEMICYUC. Early invasive strategy in diabetic patients with
non-ST-segment elevation acute coronary syndromes. Med Clin
(Barc). 2014;142:427-31.

. de Miguel-Balsa E, Baeza-Roman A, Pino-lzquierdo K, Latour-

Pérez J, Coves-Orts FJ, Alcoverro-Pedrola JM, et al. Grupo
ARIAM-SEMICYUC. Predictors of the use of the early invasive
strategy in women with non-ST-elevation acute coronary syn-
drome. Med Intensiva. 2014;38:483-91.

. Latour-Pérez J, Gomez-Tello V, de-Miguel-Balsa E, Llamas-

Alvarez A, Carrillo-Lépez A, Sanchez-Roman JA, et al. Grupo
ARIAM-SEMICYUC. Routine invasive strategy in acute coronary


http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0005
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0010
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0015
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0020
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0025
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0030
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0035
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0040
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0045
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0050
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0055
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0060
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0065
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0070
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0075
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080

484

I. Llad et al.

17.

18.

19.

20.

21.

22.

syndrome patients with renal dysfunction. Results of the ARIAM-
SEMICYUC registry. Med Intensiva. 2016;40:280-8.

Savonitto S, Morici N, De Servi S. Update: acute coronary syn-
dromes (VI): treatment of acute coronary syndromes in the
elderly and in patients with comorbidities. Rev Esp Cardiol.
2014;67:564-73.

Lorente V, Ariza-Solé A, Jacob J, Formiga F, Marin F, Martinez-
Sellés M, et al. Criterios de ingreso en Unidades de Criticos del
paciente anciano con sindrome coronario agudo desde los ser-
vicios de urgencias hospitalarios de Espana. Estudio de cohorte
LONGEVO-SCA. Emergencias. 2019;31:154-60.

Gupta T, Kolte D, Khera S, Agarwal N, Villablanca PA, Goel K,
et al. Contemporary sex-based differences by age in presenting
characteristics, use of an early invasive strategy, and inhospital
mortality in patients with non-ST-segment-elevation myocar-
dial infarction in the United States. Circ Cardiovasc Interv.
2018;11:e005735.

Ruiz-Nodar JM, Cequier A, Lozano T, Fernandez Vazquez F,
Moller I, Aban S, et al. Influence of hospital type on treatment
and prognosis in patients with non-ST elevation acute coronary
syndrome. Rev Esp Cardiol. 2010;63:390-9.

Invasive compared with non-invasive treatment in
unstablecoronary-artery disease: FRISC Il prospective
randomised mul-ticentre study. FRagmin and Fast Revas-
cularisation duringlnStability in Coronary artery disease
Investigators. Lancet. 1999;354:708-15.

Fox KA, Poole-Wilson PA, Henderson RA, Clayton TC, Cham-
berlain DA, Shaw TR, et al. Interventional versus conservative
treatment for patients with unstable angina or non-ST-segment
elevation myocardial infarction: the British Heart Foundation

23.

24.

25.

26.

27.

28.

29.

RITA 3 randomised trial. Randomized Intervention Trial of Unsta-
ble Angina. Lancet. 2002;360:743-51.

de Winter RJ, Windhausen F, Cornel JH, Dunselman PH, Janus
CL, Bendermacher PE, et al. Early invasive versus selectively
invasive management for acute coronary syndromes. N Engl J
Med. 2005;353:1095-104.

Mehta SR, Granger CB, Boden WE, Steg PG, Bassand JP, Faxon
DP, et al. Early versus delayed invasive intervention in acute
coronary syndromes. N Engl J Med. 2009;360:2165-75.

Kofoed KF, Kelbaek H, Hansen PR, Torp-Pedersen C, Hgfsten D,
Klevgaard L, et al. Early versus standard care invasive examina-
tion and treatment of patients with non-ST-segment elevation
acute coronary syndrome. Circulation. 2018;138:2741-50.
Jobs A, Mehta SR, Montalescot G, Vicaut E, Van’t Hof AWJ, Bad-
ings EA, et al. Optimal timing of an invasive strategy in patients
with non-ST-elevation acute coronary syndrome: a meta-
analysis of randomised trials. Lancet. 2017;390(10096):737-46.
Stengaard C, Serensen JT, Rasmussen MB, Sendergaard HM,
Dodt KK, Niemann T, et al. Acute versus subacute angiogra-
phy in patients with non-ST-elevation myocardial infarction -
the NONSTEMI trial phase I. Eur Heart J Acute Cardiovasc Care.
2017;6:490-9.

Cequier A, Ariza-Solé A, Elola FJ, Fernandez-Pérez C, Bernal
JL, Segura JV, et al. Impact on mortality of different net-
work systems in the treatment of ST-segment elevation acute
myocardial infarction. The Spanish experience. Rev Esp Cardiol.
2017;70:155-61.

Cid Alvarez AB, Rodriguez Leor O, Moreno R, Pérez de Prado
A. Spanish cardiac catheterization and coronary intervention
registry. 27th official report of the spanish society of cardiol-
ogy working group on cardiac catheterization and interventional
cardiology (1990-2017). Rev Esp Cardiol. 2018;71:1036-46.


http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30176-6/sbref0145

	Risk-adjusted early invasive strategy in patients with non-ST-segment elevation acute coronary syndrome in Intensive Cardi...
	Introduction
	Patients and methods
	Study population and setting
	Data collection
	Statistical analysis
	Ethical particulars

	Results
	Clinical characteristics according to adherence to the recommendations
	Clinical management and in-hospital course according to the application of RAEIS
	Impact of RAEIS upon patient prognosis at 6 months

	Discussion
	Authorship
	Funding
	Conflict of interest
	References


