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ABSTRACT

Introduction and objectives: The incorporation of the new antiplatelet agents (NAA) prasugrel and
ticagrelor into routine clinical practice is irregular and data from the “real world” remain scarce. We
aimed to assess the time trend of NAA use and the clinical safety and efficacy of these drugs compared
with those of clopidogrel in a contemporary cohort of patients with acute coronary syndromes (ACS).
Methods: A multicenter retrospective observational study was conducted in patients with ACS admitted
to coronary care units and prospectively included in the ARIAM-Andalusia registry between 2013 and
2015. In-hospital rates of major cardiovascular events and bleeding with NAA vs clopidogrel were
analyzed using propensity score matching and multivariate regression models.
Results: The study included 2906 patients: 55% received clopidogrel and 45% NAA. A total of 60% had
ST-segment elevation ACS. Use of NAA significantly increased throughout the study. Patients receiving
clopidogrel were older and were more likely to have comorbidities. Total mortality, ischemic stroke, and
stent thrombosis were lower with NAA (2% vs 9%, P < .0001; 0.1% vs 0.5%, P=.025; 0.07% vs 0.5%, P=.025,
respectively). There were no differences in the rate of total bleeding (3% vs 4%; P = NS). After propensity
score matching, the mortality reduction with NAA persisted (OR, 0.37; 95%CI, 0.13 to 0.60; P < .0001)
with no increase in total bleeding (OR, 1.07; 95%CI, 0.18 to 2.37; P = .094).
Conclusions: Ina“real world” setting, NAA are selectively used in younger patients with less comorbidity
and are associated with a reduction in major cardiac events, including mortality, without increasing
bleeding compared with clopidogrel.

© 2017 Sociedad Espafiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Seguridad y eficacia clinica con prasugrel y ticagrelor en sindrome coronario
agudo. Resultados de un registro multicéntrico en el mundo real

RESUMEN

Introduccion y objetivos: La incorporacion de los nuevos antiagregantes (NAA) prasugrel y ticagrelor a la
practica clinica esta siendo erratica. Los datos del mundo real todavia son escasos. Se analiz6 la tendencia
temporal de uso de NAA, su seguridad y eficacia clinica frente a clopidogrel en una cohorte actual de
pacientes con sindrome coronario agudo (SCA).

Metodos: Estudio multicéntrico observacional retrospectivo de pacientes con SCA ingresados en
unidades coronarias incluidos de forma prospectiva en el registro ARIAM-Andalucia entre 2013 y 2015.
Se analizaron las tasas de eventos cardiovasculares mayores y hemorragias intrahospitalarias mediante
modelos de propension y regresion multivariante.

Resultados: Se incluy6 a 2.906 pacientes: el 55% recibi6 clopidogrel y el 45% NAA. Un 60% presentd SCA
con elevacion del segmento ST. El uso de NAA se increment6 de forma significativa a lo largo del estudio.
El grupo de clopidogrel presentd mayor edad y comorbilidad. La tasa de mortalidad total, el ictus
isquémico y la trombosis del stent fue menor con NAA (2 frente a 9%, p < 0,0001; 0,1 frente a 0,5%,
p =0,025; 0,07 frente a 0,5%, p = 0,025, respectivamente). No hubo diferencias en la tasa de hemorragias
totales (3 frente a 4%; p = NS). Tras el analisis de propension, se mantuvo la reduccion de mortalidad con
NAA (OR = 0,37; 1C95%, 0,13-0,60; p< 0,0001) sin incremento en las hemorragias totales (OR = 1,07;
1C95%, 0,18-2,37; p = 0,094).
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Conclusiones: En el mundo real, los NAA se usan de forma selectiva en sujetos mas jovenes y con menor
comorbilidad. Su uso se asocia con una reduccion de eventos cardiacos mayores, incluida mortalidad, sin
aumentar las hemorragias en comparacion con clopidogrel.

© 2017 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Abbreviations

ACS: acute coronary syndrome
Anti-P2Y,,: P2Y;, platelet receptor inhibitor
NAA: new antiplatelet agents

INTRODUCTION

Antithrombotic strategies to treat acute coronary syndrome
(ACS) with or without ST-segment elevation are based on dual
antiplatelet therapy with aspirin and a P2Y;, platelet receptor
inhibitor (anti-P2Y;,)."? Current clinical practice guidelines
recommend that clopidogrel be replaced with one of the new
antiplatelet agents (NAA), prasugrel or ticagrelor, so long as the
bleeding risk is not prohibitive, thus requiring a careful benefit-risk
analysis.!> However, this recommendation is based on clinical
trials conducted in populations that differ from those encountered
in routine clinical practice.

Postapproval studies are essential for translating clinical trial
results into routine clinical practice. However, data on the real-
world use of NAA remain scarce,> !> and very few studies have
brought together data on all 3 anti-P2Y;, drugs.>'? The observa-
tional data available reveal a general underuse of NAA and their
more frequent prescription to younger patients with fewer
comorbidities, and this differing patient profile could account
for the observed net clinical benefit of NAA over clopidogrel >-68-12
Against this background, the reduction in short-term mortality
with NAA has been disputed,'* and recent studies have left still-
unresolved questions.®'%1>

In Spain, although protocols governing NAA use have been
proposed,'® there are no recent multicenter registries evaluating
real-world clinical events with the 2 NAA (ticagrelor and
prasugrel).!®1117 Despite this, limitations related to patient
characteristics and cost concerns have been published with the
aim of facilitating incorporation of NAA into routine clinical
practice.!”

In this study, we aimed to assess the time trend in NAA use and
the clinical safety and efficacy of these drugs compared with those
of clopidogrel in a contemporary cohort of ACS patients.

METHODS
Study Population

A retrospective, multicentre, observational study was con-
ducted in patients with an admission diagnosis of ACS and who
were receiving aspirin and an anti-P2Y,, drug (clopidogrel,
prasugrel, or ticagrelor) at the time of hospital discharge or in-
hospital death; the patients were prospectively included in the
ARIAM-Andalusia registry between 2013 and 2015. The registry
characteristics have been described previously.'®2! Briefly,
ARIAM-Andalusia is an ongoing electronic repository that compiles
data on all ACS patients admitted to coronary care units in
hospitals in Andalusia; data include demographic characteristics,
clinical variables, analytical results, treatments, procedures,

time to reperfusion, major cardiac and cerebrovascular events,
and in-hospital bleeding events. For the present study, we selected
data from the 4 tertiary referral hospitals with the most registered
patients and the least number of missing study variables. The
procedures for data compilation and verification in the online
repository are quality audited by the Andalusian School of Public
Health.!8-2!

Clinical Variables

Antiplatelet agents were prescribed by the on-duty physician
according to standard clinical practice at each center. Myocardial
infarction was identified according to the third universal defini-
tion. Ischemic stroke was defined as any cerebrovascular incident
causing a neurological deficit lasting for longer than 24 hours, and
the absence of hemorrhage was confirmed with neuroimaging
tests. Stent thrombosis was defined according to Academic
Research Consortium criteria.?? All clinical events were previously
entered on the data acquisition form and were allocated by
consensus among the investigators at each center.!®?! The
primary efficacy variable was total in-hospital mortality and the
secondary efficacy variables were nonfatal myocardial infarction
and stroke and probable or definite stent thrombosis. The primary
safety variable was the total number of bleeding events according
to the TIMI (Thrombolysis in Myocardial Infarction) criteria.??

Statistical Analysis

All analyses were stratified according to the type of anti-P2Y,
patients were receiving at the time of hospital discharge or in-
hospital death: NAA (prasugrel or ticagrelor as a single category) vs
clopidogrel. Depending on their distribution, continuous variables
are expressed as mean =+ standard deviation or median [interquartile
range from the 25th to the 75th percentile] and were compared with
the Student t test or the Mann-Whitney U test. Qualitative variables
are expressed as number and percentage and were compared by the
chi-square test or the Fisher exact test.

To adjust for differences between treatment groups in baseline
characteristics and to attenuate possible confounding by covari-
ates, we calculated the propensity scores (PS) for receiving an
NAA,?* using a multivariate regression model that included the
following variables: age, sex, body mass, smoking status, diabetes
mellitus, high blood pressure, previous myocardial infarction,
previous stroke, bleeding history, peripheral vascular ischemia,
history of atrial fibrillation and treatment with oral anticoagulants,
ST-segment elevation ACS, in-hospital percutaneous or surgical
coronary revascularization, year of admission, 3-vessel disease
or left main coronary artery disease, treatment with glycoprotein
IIb/Illa inhibitors, heart failure, renal failure, and total ischemia
time (from symptom onset to reperfusion). Patients from each
treatment group were propensity-score matched with a 1:1 greedy
algorithm (caliper width, 0.05) without replacement, and the
goodness-of-fit was assumed to be sufficient if the standardized
differences were < 10%.2*?° To analyze the robustness of the
results, we conducted additional regression analysis by IPTW
(inverse probability of treatment weight), both in the full sample
and with restriction to exclude extreme propensity scores.?®
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The contribution of each patient or weighting was calculated in
the NAA group as the inverse of the propensity score (1/PS) and
in the clopidogrel group as 1/1-PS. This type of analysis ensures
that the contribution of covariates introduced to construct the
propensity model does not differ between the members of each
group. Between-group differences in baseline characteristics in the
matched sample were analyzed with the McNemar test (quantita-
tive variables) and the Student t test for paired data (quantitative
variables). Between-group differences in clinical events in the
matched sample were analyzed with conditional multivariate
regression models, and are expressed as odds ratios (OR) and the
corresponding 95% confidence intervals (95%CI). The results were
internally validated by sensitivity analysis of mortality and total
bleeding events in distinct patient subgroupings: GRACE and
CRUSADE risk scores, age > 75 years, type of ACS, and admission
year. The discriminatory power of the regression models was
determined with the C statistic, and the models were calibrated
using the Hosmer-Lemeshow test. Differences were considered
significant at a bilateral P value < .05. Statistical analysis was
conducted with SPSS 19 (IBM Corporation; Somers, New York,
United States) and STATA 13.1 IC (STATA Corp; College Station,
Texas, United States).

RESULTS

A total of 3072 patients were evaluated during the study
period, of whom 2096 were included in the final analysis
(Figure 1). Of these patients, 1598 (55%) received clopidogrel and
1308 (45%) received an NAA (717 prasugrel and 591 ticagrelor).
Of the patients analyzed, 60% had ST-segment elevation ACS.
Overall, the clopidogrel-treated patient group had higher risk
scores for ischemic events (GRACE scale) and bleeding (CRUSADE
scale); this group also tended to include older patients with
more comorbidities and had a higher incidence of in-hospital
heart failure, a lower rate of percutaneous coronary intervention,
and longer total ischemia times (Table 1). There were no
between-group differences in the prevalence of diabetes or
previous myocardial infarction, ejection fraction, or the percen-
tages of patients in cardiogenic shock and cardiac arrest on
admission.

Time Trend in the Use of New Antiplatelet Agents

During the course of the study, the rate of NAA use increased
significantly (P < .001), from 31% of patients included in 2013, to
53% in 2014, and 63% in 2015; this trend was largely due to an
increased use of ticagrelor from 2014 (Figure 2).

Clinical Events

The total mortality rate was lower in the NAA-treated group
(2% vs 9%; P < .0001) (Table 2). The rate of nonfatal thrombotic
events was low, with the NAA group having relatively lower rates
of ischemic stroke (0.1% vs 0.5%; P = .025) and stent thrombosis
(0.07% vs 0.5%; P=.025); there was no between-group difference in
the rate of nonfatal myocardial infarction. There was also no
significant difference in mortality between patients taking
prasugrel and those taking ticagrelor (1.8% vs 1.4%; P = .701).

Regarding safety, there was no difference in bleeding rate or
severity between the 2 treatment groups (Table 2) or in bleeding
rate between patients taking prasugrel and those taking ticagrelor
(3.1% vs 4.5%; P = .409).

Mortality rates in patient subgroups were similar to the rate in
the total population; however, NAA was notably more beneficial

ACS
3072 patients

166 patients
100 without aspirin + anti-P2Y,, or ACS-free at
discharge

66 with incomplete data

Aspirin + anti-P2Y,
2906 patients

Clopidogrel
1598 patients
(55%)

NAA
1308 patients
(45%)

Prasugrel Ticagrelor
717 patients 591 patients
(25%) (20%)

Figure 1. Patient flow diagram. ACS, acute coronary syndrome; anti-P2Y,,
P2Y;, platelet receptor inhibitors; NAA, new antiplatelet agents.

in patients at higher ischemic risk (GRACE score > 140: 3% vs
14.5%; P for interaction = .0026) (Figure 3A, Figure 1 of the
supplementary material). Moreover, this tendency was maintained
after propensity-score matching to adjust for differences in
baseline characteristics (Figure 2 of the supplementary material).
The lower mortality with NAA was evident even for the subgroups
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Figure 2. Time trend in P2Y;, platelet receptor inhibitor use. The figure
indicates the quarterly percentages in the use of clopidogrel, prasugrel, and
ticagrelor. Q, calendar quarter.
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Table 1
Baseline Characteristics of the Total and Propensity-matched Populations
Total Population (n = 2906) Matched Population (n = 1792)
Clopidogrel NAA P Clopidogrel NAA p Standardized
(n = 1598) (n = 1308) (n = 896) (n = 896) differences, %
Demographic variables and risk factors
Age, y 66 + 13 60 + 11 < .0001 61 +13 60 + 11 466 3.8
Age > 70y 661 (42) 269 (20) < .0001 269 (30) 224 (25) 07 7.5
Women 444 (28) 253 (19) < .0001 188 (21) 197 (22) 598 3.8
Smokers 575 (36) 641 (49) < .0001 421 (47) 430 (48) 812 46
Diabetes 463 (29) 431 (33) 056 224 (25) 206 (23) 519 7.3
High blood pressure 927 (58) 693 (53) 004 430 (48) 421 (47) 842 1.4
Hyperlipidemia 687 (43) 602 (46) 072 367 (41) 367 (41) 845 00.2
Obesity, BMI > 30 272 (17) 262 (20) 053 152 (17) 152 (17) 844 3
Myocardial infarction 256 (16) 22 (17) 112 107 (12) 125 (14) 591 0.1
Heart failure 50 (3) 18 (1.4) 001 11(1.2) 12 (1.4) 962 23
Bleeding history 21(1.3) 1(0.1) < .0001 9(1) 9(1) 1.000 0.0
Stroke 112 (7) 39 (3) < .0001 52 (5.3) 36 (4) 467 43
Atrial fibrillation 128 (8) 33 (2.5) < .0001 30 (3.4) 27 (3) 937 1.0
Peripheral artery disease 64 (4) 52 (4) 124 23 (2.6) 32 (3.6) .659 3.0
corD 128 (8) 72 (5.5) 002 38 (4.2) 36 (4) 987 0.8
Chronic kidney disease® 96 (6) 31 (24) < .0001 18 (2) 16 (1.8) 974 1.2
Clinical Presentation and Medication
Admission year
2013 767 (48) 314 (24) <.0001 340 (38) 314 (35) 097 8.5
2014 463 (29) 471 (36) 278 (31) 340 (38)
2015 368 (23) 523 (40) 278 (31) 242 (27)
STEACS 639 (40) 785 (60) < .0001 744 (83) 734 (82) 678 5.7
GRACE score 144 [120-174] 139 [117-159] .0005 139 [117-167] 144 [123-165] 861 25
CRUSADE score 27 [16-41] 20 [11-31] 0001 24 [13-38] 23 [12-32] .107 0.9
CC, mL/min/1.73 m? 79 [52-109] 97 [71-122] .0005 87 [62-114] 93 [64-112] 284 3.1
LVEF, % 50 + 10 51 +10 125 51+9 52+9 .186 1.7
Killip class IV on admission 32(2) 21 (1.6) .396 12 (1.3) 22 (2.5) .176 0.8
Killip class > II during hospitalization 208 (13) 105 (8) < .0001 83 (9.3) 72 (8) 319 33
Mechanical complication 16 (1) 4(04) .055 12 (1.3) 4(04) 204 2.2
CPA 149 (9.3) 128 (8) 279 116 (13) 66 (11) 153 25
Glycoprotein IIb/Illa inhibitors 208 (13) 235 (18) < .0001 107 (12) 134 (14) 869 0.6
Vitamin K antagonists 64 (4) 13 (1) < .0001 13 (1.5) 12 (1.4) .890 1.1
Reperfusion Strategies
STEACS (reperfusion)
Primary PCI 1007 (63) 882 (76) < .0001 717 (80) 779 (87) .05 8
Fibrinolysis 415 (26) 157 (12) 113 (19) 98 (11) 5
Not in acute phase 176 (11) 39 (3) 27 (3) 9(1) 4.8
Total ischemia time, min® 300 [160-800] 215 [130-480] < .0001 255 [140-640] 260 [140-688] .908 34
NSTEACS
Coronary catheterization 1438 (90) 1.243 (95) < .0001 762 (85) 690 (77) 129 7.3
PCl 1246 (78) 944 (91) <.0001 690 (77) 708 (79) 185 1.8
Multivessel involvement® 591 (37) 484 (37) .989 314 (35) 305 (34) .876 2.3
In-hospital PCI 1422 (89) 1256 (96) < .0001 842 (94) 857 (96) .06 8.3
Radial artery access 783 (49) 798 (61) < .0001 394 (44) 528 (59) 055 10
Surgical coronary revascularizacion 32 (2) 5(0.4) < .0001 9(1) 5(0.6) 316 3

ACS, acute coronary syndrome; BMI, body mass index; CC, creatine clearance (Cockcroft-Gault); COPD, chronic obstructive pulmonary disease; CPA, cardiopulmonary arrest;
LVEF, left ventricular ejection fraction; NSTEACS, non—ST-segment elevation acute coronary syndrome; NAA, new antiplatelet agents; PCI, percutaneous coronary
intervention; STEACS, ST-segment elevation acute coronary syndrome.
Data are presented as No. (%), mean =+ standard deviation, or median [interquartile range from the 25th to the 75th percentile].

3 CC < 60 mL/min/1.73 m2.

b Time from symptom onset to reperfusion by PCI or fibrinolysis.

¢ Involvement of > 2 main coronary arteries.
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Table 2
Clinical Events by Treatment Group in the Total Study Population
Clopidogrel, % NAA, % P
Mortality 9 2 <.0001
Nonfatal infarction 0.7 0.3 138
Non fatal ischemic stroke 0.5 0.1 .025
Stent thrombosis 0.50 0.07 .025
Total bleeding events (TIMI criteria) 4 3 247
Major 0.5 0.3 205
Minor 1.4 0.9 171
Minimal 1.2 14 .709

NAA, new antiplatelet agents; TIMI, Thrombolysis in Myocardial Infarction.

at higher bleeding risk (CRUSADE score > 50: 9.4% vs 29%;
P =.047), albeit without evidence of interaction (P =.485)
(Figure 3A and Figure 1 of the supplementary material and
Figure 2 of the supplementary material). After propensity-score
matching, the absolute mortality reduction with NAA was
around 12% in the patient subgroup with a high ischemic risk
and a high or very high bleeding risk (Figure 2 of the
supplementary material).

NAA treatment was nonsignificantly associated with a higher
overall bleeding rate in all subgroups, especially patients older
than 75 years, although there was no evidence of interaction
(Figure 3B). This tendency was maintained after propensity-score
matching.

Adjusted Analysis

Propensity scoring matched 896 patients in each treatment
group, with a good between-group balance of standardized
differences (Table 1). The adjusted multivariate analysis of the
propensity-score matched data showed a significant reduction in
total mortality with NAA vs clopidogrel (OR, 1.07; 95%CI, 0.18-
2.37; P=.094), resulting in a net clinical benefit (Table 3). The IPTW
analysis confirmed the lower mortality and the nonsignificant
increase in total bleeding events with NAA (Table 3). Both
predictive models showed excellent discrimination and calibra-
tion. It is noteworthy that, whereas the mortality reduction with
NAA was maintained after the 2 adjusted analyses, the reduction in
overall bleeding rate with NAA in the total population (OR, 0.80;
95%CI, 0.54-1.20) was reversed to the opposite trend after
propensity-score matching. The greater potency of NAA predicts

Table 3
Multivariate Analysis of Safety and Efficacy

a higher bleeding rate, and this finding therefore reinforces the
validity and robustness of the model.

DISCUSSION

The results of this multicenter registry describe current real-
world use of NAA and show that these drugs are being
progressively incorporated, albeit selectively, into routine
clinical practice. This trend translates into a net clinical benefit
relative to clopidogrel, characterized by significantly lower in-
hospital mortality and no significant increase in the in-hospital
bleeding rate. These exploratory results show no differences in
mortality reduction and bleeding rates between prasugrel and
ticagrelor.

These findings suggest a hopeful tendency toward the use of
NAA at the expense of clopidogrel in Spain, in line with guideline
recommendations. This is the first study to bring together recent
multicenter data on the real-world use of both ticagrelor and
prasugrel in Spain. The most recent published data on NAA use
come from highly diverse observational studies, and not all of them
include both NAA (Table 4).2%6-1327 Similar to the results of other
studies,>”®1213 our data reveal a notable growth in the use of
ticagrelor, especially from 2014.

The increasing use of NAA reported here may have been
influenced by the provision for NAA prescription within the
infarction protocol for the outpatient management of ST-segment
ACS.%® The reasons for the underuse of NAA are varied and go
beyond clinical inertia and cost concerns!”; one important factor
is the likelihood that physicians’ concerns about increased
bleeding risk with the stronger antiplatelet agents outweigh
consideration of the reduced ischemic risk. In our sample, the
potential bleeding risk with NAA was linked to the tendency to
prescribe these drugs to patients with a lower risk profile
(Table 1). This tendency is also evident from most other real-
world registries,>~ !> and has become known as the risk-treatment
paradox, whereby individuals at higher risk are more likely to
receive less aggressive treatments with less clinical benefit.?*3° In
the case of anti-P2Y;; drugs, the risk-treatment paradox results in
the prescription of clopidogrel to patients with more comorbidity
in an attempt to minimize bleeding events. As also reported in
other real-world registries, in our population this patient
selection could explain the reduction in thrombotic events with
NAA (including mortality). However, in line with recent stud-
ies,®!2 our adjustment models confirmed a decrease in mortality
and ischemic events with NAA vs clopidogrel when more than
20 confounding covariates were taken into consideration
(Table 4). The effect of NAA on bleeding rates in adjusted analyses

Nonadjusted model® (n = 2906)

Adjustment by propensity-score

Adjustment by IPTW® (n = 2565)
matching” (n = 1792)

NAA vs clopidogrel OR (95%CI) P aOR (95%CI) 12 aOR (95%CI) P
Mortality 0.27 (0.16-0.48) < .0001 0.37 (0.13-0.60) < .0001 0.59 (0.42-0.77) < .0001
Total bleeding events 0.80 (0.54-1.20) 287 1.07 (0.18-2.37) 094 2.15 (0.12-3.73) 758

95%Cl, 95% confidence interval; anti-P2Y,, P2Y;> platelet receptor inhibitor; aOR, adjusted odds ratio; COPD, chronic obstructive pulmonary disease; IPTW, inverse
probability of treatment weight; NAA, new antiplatelet agents; OR, odds ratio; STEACS, ST-segment elevation acute coronary syndrome; TIA, transitory ischemic attack.
Covariates included in the regression models: a) mortality: age, sex, diabetes, previous renal failure, previous stroke/TIA, previous myocardial infarction, previous COPD,
peripheral artery disease, type of post STEACS reperfusion, total ischemia time, Killip class, cardiac arrest, 3-vessel disease or left main coronary artery disease, and anti-P2Y,
type; b) bleeding: age, sex, bleeding history, CRUSADE score, treatment with glycoprotein IIb/Illa inhibitors, arterial access route, body mass, history of renal failure, previous
stroke/TIA, and anti-P2Y;, type.

® Chi-square 11.867 P = .157; C statistic 0.814 P < .0001.

b Chi-square 11.212 P = .190; C statistic 0.802 P < .0001.

€ Chi-square 23.452 P = .583; C statistic 0.820 P < .0001. IPTW model with restriction to exclude extreme propensity scores.
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A no. Clopidogrel  NAA OR (95%Cl) P of interaction
GRACE = N 0026
Low 552 0.9% 0.9% 7 0.98(0.24-3.97)
Moderate 1017 1.3% 0.4% 0.57 (0.25-1.30)
High 1337 14.5% 3% —n— 0.18 (0.09-0.39)
CRUSADE 485
Low-moderate 2412 3.8% 1.4% . 0.37 (0.13-1.04)
High 261 9.8% - — 0.54 (0.43-0.67)
Very high 233 28.6% 9.4% 0.60 (0.40-0.91)
Age 683
< 75 years 2592 6% 1.3% —— 0.20 (0.11-0.36)
275 years 314 17% 5% - 0.25 (0.10-0.60)
Type of ACS 567
STEACS 1744 9% 1.8% i 0.18 (0.11-0.31)
NSTEACS 1162 7.7% 1.1% - 0.13 (0.05-0.36)
Year 367
2013 1046 7% 1.2% - 0.16 (0.06-0.45)
2014 959 1% 2% —— 0.16 (0.08-0.30)
2015 901 7.6% 1.5% B 0.18 (0.08-0.40)
I o o o e R SEREEEEEsEEmEne e
0.00 0.25 0.50 0.75 1.00 1.25 1.50
In favor of NAA In favor of clopidogrel
B no. Clopidogrel ~ NAA OR (95%Cl) P of interaction
GRACE 493
Low 552 3.5% 1.8% —a— 0.75 (0.42-1.35)
Moderate 1017 2.6% 4.10% 1.37 (0.60-3.17)
High 1337 9.4% 10% . 1.04 (0.75-1.45)
CRUSADE 540
Low-moderate 2412 2,6% 4.8% 1.52 (0.80-2.90)
High 261 12,2% 15.6% — 1.14 (0.59-2.20)
Very high 233 11,4% 22% 1.53 (0.67-3.44)
Age .210
<75 years 2592 2.1% 2.5% _'—-_ 1.22 (0.70-2.11)
> 75 years 314 6.1% 12.4% 2.18 (1.06-4.48)
Type of ACS 567
STEACS 1744 4% 3.8% . 0.94 (0.49-1.83)
NSTEACS 1162 2% 3.3% L 1.65 (0.88-3.11)
Year . 004
2013 1046 2.6% 5.3% 2.11 (1.07-4.16)
2014 959 3% 4.2% 1.40 (1.06-2.90)
2015 901 3.6% 2% —— 0.39 (0.15-0.98)
—— T T T —— T |
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< >
In favor of NAA In favor of clopidogrel

Figure 3. Forest plot of clinical events stratified by patient subgroup. A: Total mortality. B: Total bleeding events. 95%Cl, 95% confidence interval; ACS, acute
coronary syndrome; NAA, new antiplatelet agents; NSTEACS, non—ST-segment elevation acute coronary syndrome; OR, odds ratio; STEACS, ST-segment elevation

acute coronary syndrome.

is more varied and may not indicate the superiority of one agent
over another®'?; rather, this variability might reflect the differing
definitions of bleeding used in each study as well as differences in
the baseline characteristics of each treatment group (Table 4). It is
therefore important to note that the current study population
consisted mainly of ST-segment ACS patients with a low bleeding
risk (median CRUSADE score, 23).

Ticagrelor is the latest NAA to be incorporated into clinical
practice, and therefore there are few studies to date evaluating
the real-world use of this drug.”~'2'327 The results of the
SWEDEHEART registry showed a reduction in major cardiac

events and an increased bleeding rate with ticagrelor vs
clopidogrel, confirming the results of the PLATO trial in real-world
patients.?” As in our population, in SWEDEHEART, patients
receiving ticagrelor had a lower risk of ischemia and bleeding
than the clopidogrel group; however, compared with the NAA
group in our study, the SWEDEHEART ticagrelor group had a more
favorable risk profile for ischemia (median GRACE score, 99 vs 139)
and bleeding (10% vs 13.2% of patients with a high or very high
CRUSADE bleeding risk).

In a recent patient subanalysis, Matteau et al.”' examined the
balance between ischemic and bleeding risk in clinical trials with

1.31
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Table 4
Comparison of Observational Registries Analyzing New Antiplatelet Agents

Registry NAA use prevalence, %

Mortality
(clopidogrel vs NAA)

Total bleeding events
(clopidogrel vs NAA)

PIRAEUS (2010-2013)

STEACS'? 25-27 - -

NSTEACS"! 0.7-27.0 - -
DIOCLES (2012)

STEACS'? 12.0 - -

NSTEACS!! 43 - -
US. (2011-2013)° 27.0 - —
SWEDEHEART (2010-2013)*7 26.5 HR, 0.83¢; 95%Cl, 0.75-0.92 HR, 1.20°; 95%Cl, 1.04-1.40
GRAPE (2012-2013)"? 45.0 HR, 0.61%; 95%CI, 0.38-0.98 HR, 1.70°; 95%Cl, 1.47-1.97
ARIAM-Andalusia (2013-2015) (current study) 45.0 OR, 0.59%; 95%Cl, 0.42-0.77 OR, 2.15%; 95%Cl, 0.12-3.73

BARC, Bleeding Academic Research Consortium; GRAPE, GReek AntiPlatElet Registry; HR, hazard ratio; IPTW: inverse probability of treatment weight; NAA, new antiplatelet
agents; NSTEACS, non—ST-segment elevation acute coronary syndrome; OR, odds ratio; STEACS, ST-segment elevation acute coronary syndrome; TIMI, Thrombolysis in

Myocardial Infarction.
2 Only examined prasugrel and clopidogrel use.
> Only examined ticagrelor and clopidogrel use.

¢ Adusted Cox analysis: 2-year follow-up (bleeding events requiring hospitalization).
4 IPTW analysis: GRAPE (1-year follow-up); ARIAM-Andalusia (in-hospital follow-up).
€ IPTW analysis: GRAPE (1-year follow-up of BARC-criteria bleeding events); ARIAM-Andalusia (in-hospital follow-up of TIMI-criteria bleeding events).

drug-eluting stents over a follow-up period of up to 4 years.
The analysis showed that ischemic and bleeding risks tend to
overlap, but that ischemic risk was nonetheless higher than bleeding
risk in 97% of the patients studied. This result is in line with our
study, in which 46% of patients had a high ischemic risk (GRACE
score > 140), whereas only 17% had a high or very high bleeding risk
(CRUSADE score > 40). Recent evidence thus supports the
exploratory data presented here, showing a stronger mortality
reduction with NAA without increasing severe bleeding events in
patients at higher risk of ischemia or even bleeding (Figure 1 of
the supplementary material and Figure 2 of the supplementary
material). Together, these findings underline the need to indivi-
dualize treatment assignment to anti-P2Y;» drugs and raise
questions about the predictive power of current bleeding risk
scales, as well as their usefulness for individualizing antiplatelet
treatment in clinical practice, especially among patients with higher
comorbidity.>?

The present study demonstrates the superior performance
and clinical safety of NAA vs clopidogrel in a real-world setting.
In line with the major clinical trials, our results confirm NAA
therapy as an alternative with a net clinical benefit and
underline the need to unify criteria and protocols to help
establish these not-so-new antiplatelet agents in routine clinical
practice.">16

Limitations

This study has the usual limitations of registry-based observa-
tional studies, and the detected associations should therefore not
be interpreted as causal.

The study population consisted of coronary care unit patients,
and the study examined only in-hospital events and did not cover
the recommended 12 months of dual antiplatelet therapy for ACS.
Caution should therefore be exercised in extrapolating these
results to other populations. The different baseline character-
istics and procedures in the 2 treatment groups reflect routine
clinical practice; although several types of adjustment were
applied, we cannot exclude an influence on the results from
confounding covariates not included in the propensity models or
not recorded in the study. As with other registries, event

allocation was neither centralized nor blind. Nonetheless, events
in the ARIAM-Andalusia registry are predefined and subject to
periodic external audits, thus ensuring reliable allocation. The
results of the subgroup analyses should be regarded as only
exploratory. The study recorded treatment allocation at the time
of patient discharge or in-hospital death, and therefore the results
may have been influenced by antiplatelet switching during
hospitalization. However, because of the retrospective nature of
the study and the absence of a predefined variable, we were
unable to estimate the possible influence of antiplatelet agent
switching. This question is being specifically addressed in the
ongoing prospective multicenter CREA registry (Spanish acronym
for “Antiplatelet Therapy in Acute Coronary Syndrome: Safety
and Efficacy of Switching Antiplatelet”; ClinicalTrials.gov:
NCT02500290).

CONCLUSIONS

The results of this study show that the NAA prasugrel and
ticagrelor are increasingly being incorporated into clinical
practice, and are being selectively prescribed to patients with a
lower risk of ischemia and bleeding. Compared with clopidogrel,
prasugrel and ticagrelor were both associated with reductions in
mortality and major events without significantly increasing the
bleeding rate, thus validating the results of major clinical trials to
the real world.
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WHAT IS KNOWN ABOUT THE TOPIC?

- The latest generation antiplatelet agents prasugrel and
ticagrelor are recommended above clopidogrel for the
treatment of ACS.

- Their introduction into routine clinical practice has been
irregular.

- Data are scarce on the use prevalence of these drugs and
on their real-world effectiveness and clinical efficacy.

WHAT DOES THIS STUDY ADD?

- This study reports a gradual increase in the use of both
prasugrel and ticagrelor in routine clinical practice,
especially in patients with a lower risk profile.

- Compared with clopidogrel, prasugrel and ticagrelor
were both associated with reductions in mortality and
thrombotic events without significantly increasing
bleeding events.

- Patients at higher ischemic risk showed a higher net
clinical benefit with NAA.

- The results reinforce guideline recommendations de-
rived from clinical trials and could help with the
selection of the appropriate anti-P2Y;, therapy in
routine clinical practice.

SUPPLEMENTARY MATERIAL

Supplementary material associated with this article can
be found in the online version available at http://dx.doi.
org/10.1016/j.rec.2017.05.003
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